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ABSTRACT

This dissertation explores the associations between recent global crises in staple
food prices and finance and the following aspects of life in two communities on the
island of Roatán, Islas de La Bahia (Bay Islands), Honduras: household livelihoods; food
commoditization; dietary diversity; food security; and nutritional status. The aims of this
study are: a) assess the geographic and economic source(s) of foods consumed by two
different communities on Roatán; b) discover how the most recent economic and food
crises have affected foodways and nutrition on Roatán; c) assess how these crises have
affected economic growth of the tourism sector on Roatán. The two study sites are the
towns of West End and Punta Gorda, towns with different histories and different
trajectories in the recent tourism boom on the island. West End is a small village located
at the western edge of Roatán and has experienced a steady growth in tourism since the
1980s. Tourism in Punta Gorda has grown noticeably since the cruise ships started
making ports of call to the island in the early Twenty-first Century.
The theoretical perspective of this study is an amalgamation of bioculturalism and
political ecology, as the strengths of these two approaches are complementary. In this
case, the project is biocultural in that it investigates the linkages between global and local
level political economic processes, cultural traits, and biological health indicators. The
project is political ecological because it addresses the intersection of the political
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economic and the ecological by describing changing land use and subsistence patterns in
the context of a shift in the local economy to tourism based wage labor.
In terms of methodology, this project employs a mixed methods approach which
triangulates qualitative and quantitative data collected through a variety of means.
Participant observation, the detailed observation of and participation in social events,
special occasions, work activities, and other events of daily life underpins the entire
methodology. Other qualitative methods include informal interviews and semi-structured
interviews. Quantitative methods include surveys to assess dietary diversity and food
security and anthropometric measurements such as weight and height that serve as a
baseline for calculating nutritional indices such as body mass index and body fat
percentage.
Overall, the sample is split about evenly in primary household livelihoods
between formal tourism work, small scale enterprise, and the category of shipping,
seafood, and office work. At the community level, West End is more heavily involved in
tourism work and Punta Gorda is more heavily involved in shipping, seafood, and office
work. Both communities have a strong component of small scale enterprise, including
artisanal fishermen, water taxi operators, and vendors of food and souvenirs.
Both communities are imbedded in a highly commoditized food system, with all
households in the sample buying the majority of their food rather than growing or
catching it. The two main effects of this circumstance are that dietary diversity and food
security are associated with income level and that the current trend of rising food prices,
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which is associated with a trend of rising fuel prices, is making certain foods harder for
some households to obtain.
In general, the sample has a mode of medium dietary diversity and moderate food
insecurity. Significant factors influencing dietary diversity are community, occupational
group, income group, and how frequently a household does artisanal fishing. Significant
factors in food security include occupational group and income group.
For adult respondents, obesity is a pervasive problem and is evident in results for
body mass index, body fat percentage, and waste to hip ratio, as well as in frequent
discourse about diabetes and hypertension. Child measurement results show no problem
with stunting or wasting and a lower prevalence of obesity than in adults.
While the nutritional picture in these two communities is not as dire as it is in
many Central American examples, there is room for improvement. Recommendations
stemming from this project include: communities gardens to bolster access to a more
diverse diet; a cooperative based on fishing of an invasive marine species in order to
control its population an provide a sustainable livelihood for artisanal fishermen; and a
tourism customer service course to make local people more competitive for a wider array
of tourism jobs.
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CHAPTER 1:
INTRODUCTION

RESEARCH PROBLEM
The purpose of this project is to assess the impact of the recent global financial
and food crises in terms of changes in local food systems, dietary diversity, and food
security for two communities on the Island of Roatán, Islas de La Bahia (Bay Islands),
Honduras. This research is important in elucidating the degree to which recent global
food and economic crises have exacerbated, counteracted, or complicated the following
trends on Roatán: a) growth of the local market economy, particularly in the tourism
sector; and b) marked changes in local diets and food systems (e.g., Evans 1986; Stonich
2000; Brown 2006). Assessing these trends is important because both of them have
contributed to the substantial commoditization (the treatment of food as a marketable
commodity over and above other functions (Dewey 1989; Gombay 2005; Coneição and
Mendoza 2009)) and delocalization (the process wherein ever greater percentages of
household diet come from greater geographic distances (Pelto and Pelto 2000; Coneição
and Mendoza 2009)) of food on Roatán that both Evans (1986) and I (Brown 2006) have
noted. If the two crises are having a negative impact on tourism and food
commoditization, subsistence production may have increased on the island.
Alternatively, the financial and food crises may be acting synergistically to not only hurt
the local economy, but also to increase vulnerability to food insecurity and nutritional
1

problems (Richard 2008; Zarger 2009). I seek to determine the validity of one or both
scenarios through a research question, research design, and methodology which are both
ethnographic and biocultural in nature. My research question and research aims appear
outlined below.
How have the current global financial and economic crises that were precipitated
by events such as the plummeting value of mortgage backed securities and the failure of
several financial institutions in developed nations, coupled with the hyperinflation of
global commodity food staples during the first decade of the 2000s, affected access to
food and nutritional health for communities on Roatán? This study addresses this
question by answering the following sub-questions:


How has the financial crisis affected household ability to make a living,
particularly in the tourism sector?



What is the degree of food commoditization in food system; availability and
prices per unit volume?



What is the proportion of household diets obtained from commoditized food
system versus the proportion obtained through other means such as subsistence
cultivation or artisanal fishing?



Dietary diversity: Defined here as the number of different foods or food groups
consumed over a given reference period (in this case the previous year) (Ruel
2003). What is the degree to which household diets are broadly varied?



Food security: Defined here as reliable and culturally appropriate access to a
calorically adequate and nutritionally sufficient diet (Coats et al. 2007). How
have these crises affected reliable and culturally appropriate access to a
calorically adequate and nutritionally sufficient diet?
2



Nutritional status: What is the degree to which children within households
maintain a healthy height for age and weight for height; what is the degree to
which adult respondents maintain a healthy weight?
This dissertation addresses these questions for the communities of West End and

Punta Gorda (see Figure 1). The aims of this research are: a) assess the geographic and
economic source(s) of foods consumed by two different communities on Roatán; b)
discover how the most recent economic and food crises have affected foodways and
nutrition on Roatán; c) assess how these crises have affected economic growth of the
tourism sector on Roatán.

BACKGROUND

Geography

Figure 1.1: Map of Roatán and adjacent islands
3

Geography of the Bay Islands
Located in the western Caribbean Sea, Las Islas de La Bahia (hitherto the Bay
Islands) are located between 30 and 64 kilometers off the Caribbean coast of Honduras
(Stonich 2000). They share similar climate, topography, and habitats. While Utila, the
westernmost island, is mostly flat, the other major islands are dominated by ridgelines
which tend to increase in elevation from west to east. All of the Bay Islands have a wet
tropical climate with a distinct wet and dry season and share habitats such as tropical
forests, mangroves, and a large coral reef that extends from the coast of Belize in an arc
along the northern shore of all the major islands (the Mesoamerican Barrier Reef).
Of these islands, Roatán is the largest, most developed, and most populous; the
department capital of the Bay Islands in Ciudad Roatán, which most locals refer to as
Coxen Hole, is also located on this island. Figure 1.1 above is a map of Roatán and
adjacent islands. The island is divided into two municipalities, each containing several
communities with varying degrees of accommodation to the dominant Ladino culture of
Honduras. The western municipality of Roatán is headquartered in Coxen Hole and is
the more populous and developed of the two. It contains important resorts and tourist
destinations in communities such as Sandy Bay, West Bay, and West End. Additionally
the commercial fishing center and port of French Harbour is located in this municipality
approximately 9 Km east of Coxen Hole along the south shore of the island. Between
Coxen Hole and Flowers Bay, Royal Caribbean has operated a cruise ship port for several
years while Carnival Cruise Lines has opened a port at Dixon Cove between Coxen Hole
and French Harbour within the last year. The eastern municipality of Santos Guardiola is
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headquartered in the eastern commercial fishing hub of Oak Ridge and contains
communities such as the fishing village of Jonesville, the mostly Garifuna Punta Gorda,
and more isolated locations such as Diamond Rock and New Port Royal at the eastern
end of the island. While Santos Guardiola does contain a few resorts such as Paya Bay
and the exclusive new Black Pearl, it is generally less populous and has less tourism
development than the municipality of Roatán.
Demographically, most residents of Roatán are Ladinos or indigenous people
from the Honduran mainland with significant populations of Anglophonic Islanders. The
residents of Punta Gorda are mostly of the Afro-Indigenous Garifuna ethnic group.

West End Geography
West End is located on the western end of Roatán between Sandy Bay and West
Bay. The main part of the town is located in the immediate vicinity of the Caribbean and
is divided by a small point between Half Moon Bay and a longer stretch of beach along
more open water going toward West Bay. This area along the shore has a flat topography
with tropical forest on land that is not built up or planted in bananas, plantains, coconuts,
or some other crops. The outskirts of West End, between the main part of town and the
main road across Roatán, tend to be hillier and covered in tropical forest. West End has a
large community of expatriates, mostly from North America or Western Europe.
Additionally there are several islander families with a notable ladino population as well.
Poorer workers in various businesses in the town tend to live on the outskirts or in nearby
communities, while the main part of West End is dominated by tourism related
businesses and the residences of elite Islanders and expatriates. The economy of West
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End is heavily tied to tourism, with several dive shops, hotels, restaurants, and other
businesses catering to visitors. Unlike other communities on the island, West End is not
dominated by one or two resorts, but has several competing establishments. The main
tourist attraction is the barrier reef offshore, which is protected by law by the Roatán
Marine Park. Figure 1.2 below is an aerial photograph of the main part of West End.

Figure 1.2: aerial photograph of West End (courtesy of http://www.scuba007.com/roatan
/roatan-notes)
Punta Gorda Geography
Located a little east of the midpoint of Roatán on the northern shore, Punta Gorda
is a Garifuna community; it is the oldest continuously inhabited town on the island
(Waddell 1959). Figure 1.3 below is an overhead photograph of part of Punta Gorda.
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Figure 1.3: Overhead photograph of Barrio Punta Gorda in Punta Gorda
While the densest settlement areas hug the coastline, there is increasing settlement of the
hilly areas between the coast and the island’s main road. This area is noticeably steeper
than the hills in the western part of Roatán, following the general trend of increasing
elevation from west to east. As of 2005 there were a few households in Punta Gorda
practicing subsistence cultivation, though most households either had a just a few fruit
trees or no subsistence cultivation at all (Brown 2006). Much of the land is covered in
tropical forest, with some larger tracts in grass for cow pastures. Though much of the
shoreline is artificially built beach, there are small remnant stands of mangrove at the
eastern and western edges of Punta Gorda’s coastline.
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The town has a mixed economy with many households relying on artisanal fishing
for some food and/or income; additionally, many people participate in commercial
fishing for much of the year. While Garinagu often participate in the tourism sector
through “traditional” dance performances or the sale of handicrafts, there are no resorts in
the town and only one notable tourist attraction, a cultural center called the Yubu. The
Yubu features a diorama of Garifuna history, a dance floor for performances, a
refreshment stand, a demonstration of the preparation of traditional cassava bread, a
handicraft station, and a gift shop. Additionally, there are some stalls for selling
handicrafts in a park commemorating Garifuna culture, and dance performances for
cruise ship tourists in the Punta Gorda Community Center. Most Garifuna tourism
workers spend most of the time they devote to tourism work in other locations on Roatán
such as the cruise ship port in Coxen Hole and at resorts and tourism businesses in
Roatán Municipality.

Historical Overview
Historical Summary of the Bay Islands
After initial European contact, the Bay Islands were alternately occupied by the
Spanish and the British and later became part of the Republic of Honduras. Columbus
visited the Bay Islands in the first decade of the sixteenth century and Spanish occupation
was fairly unproblematic for the first century and a half (Stonich 2000). In 1638, the
British Providence Company attempted to establish a colony on Roatán, but the settlers
were dispersed by Spanish forces in 1642. This event initiated an alternating ebb and
flow of strategic occupation by both nations until the British established a firm hegemony
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by the early decades of the Nineteenth Century and formally established a colony in 1852
(Waddell 1959). This action angered the now independent nations of Central America as
well as the United States, which perceived a British colony in such close proximity to the
Central American mainland as a violation of the Clayton-Bulwer Treaty of 1850 that
prohibited European occupation or colonization of Central America with the exception of
Belize. Under pressure from the U.S., Britain signed the Wyke-Cruz Treaty ceding the
Bay Islands to Honduras in 1859. Though the British ceded this colony to the new
Republic of Honduras when Wyke-Cruz took effect in 1861, the Bay Islands maintained
their Anglophonic character under the laissez faire treatment of the Honduran
government. In addition to British settlers, Afro-Antilleans comprised a significant
portion of the population with the Garinagu, formerly known as the “Black Caribe” by
outsiders, as the dominant culture in the vicinity of Punta Gorda (Waddell 1959). These
three main groups coexisted on Roatán and the other Bay Islands for roughly a century
with minimal Ladino influence. A subsistence economy pertained during this period
(Stonich 1998).
With the introduction of shrimp trawlers in the 1960s, commercial shrimping and
other fisheries soon outstripped subsistence production in economic importance on
Roatán. This growing commercial fishery had profound ecological and economic
impacts for the communities on this island (Evans 1986). It affected not only the fleets’
owners in towns such as French Harbour, Oak Ridge, and Jonesville, but also poorer
residents of these towns and others such as Punta Gorda and Pollytilly Bight who took
employment as crewmen. Indeed, some eventually earned enough seniority and respect
to become boat captains. This line of work often involved absences of up to nine months
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for one to several males within a household (Andrew Allen, Jonas Lorenzo, and Hoyte
Wallace personal communication June and July 2005). In response to an insufficient
local labor pool, commercial interests on Roatán advertised on the Honduran mainland
for workers to immigrate and work in the shrimping industry. This recruiting campaign
precipitated a substantial wave of Ladino immigration to Roatán in the hopes of finding
work or land to cultivate. The steady influx of mainland Hondurans soon had noticeable
effects on the population density of Roatán. In some communities, rapid rises in
population density circumscribed land availability for subsistence production (Stonich
1998).
In addition to commercial fisheries, tourism came to the fore of Roatán’s
economy in the 1980s. According to Stonich (1998; 2000), the most significant
environmental effects of this trend were habitat destruction stemming from resort
development and diminished water quality because of inadequate sewage treatment
facilities to treat an increasing volume of waste water. She also cites increasing food
commoditization, defined as the supplanting of other food systems with food markets and
the treatment of food as a commodity to be sold for profit rather than a basic entitlement.
By the early 1990s this tourism industry was increasingly shifting from local control to
domination by mainland Honduran and Western commercial interests. Generally these
larger interests, as well as local elites, benefited from tourism development to a far
greater degree than the majority of island residents, Anglophonic, Garifuna, or Ladino
(Stonich 1998). Although resort development was traditionally concentrated in western
Roatán in locations such as West End, Sandy Bay, and to a limited extent French
Harbour, smaller scale resorts such as Paya Bay and the planned development of Camp
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Bay made tourism an economic factor in both municipalities on the island of Roatán.
Especially in the case of Camp Bay, private ownership and resort building could be a
future source of conflict if Garinagu are denied access to an area they have traditionally
used for mango gathering, recreation, and fishing (Greenawalt personal communication
May 2005). While some of the major tourism concerns have ostensibly acted as good
corporate citizens by publicly promoting environmental conservation in connection with
scuba diving and marine based tourism, local residents have criticized this conservation
movement for seeking to curtail local access to natural resource for subsistence while still
threatening habitats such as coral reefs through intensive resort development and
overexposure to too high a density of tourists. This apparent double standard highlights
the importance of including the dominant perception of acceptable usages of local
habitats as part of the political ecological effects of class disparity in access to and
control of resources (Stonich 2000).
Concurrently, a growing community of western expatriates built second homes or
retired to Roatán during this period of rapidly expanding tourism. Stonich (2000)
intimates that some expatriate real estate developers have used unscrupulous and possibly
illegal means to expropriate land from local islanders and develop it for sale to wealthy
western customers. These residential developments have the potential to be even more
widespread in area than traditional resorts with a high degree of visitor turnover. While
most resorts are concentrated in the municipality of Roatán, there are new residential and
tourism developments in progress in the eastern municipality of Santos Guardiola as of
the summer of 2005. This cross municipal expansion of residential development could
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have far reaching ecological and cultural implications in terms of habitat destruction,
water quality degradation, and land expropriation.
Generally, the Bay Islands have been a contested landscape, first between the
British and the Spanish, then between the Honduran national government and sociopolitical mainstream and the established Anglophonic and Garifuna cultural elements of
Bay Island societies. These cultural tensions that have become manifest in increasing
cultural contact have been exacerbated by rapid environmental and political economic
change and expansion in the context of a global economy. This circumstance begs the
question of what effect this political ecological dynamism has on the food systems and
dietary diversity of the people of Roatán, particularly the Garinagu of Punta Gorda.
Previous research in Latin America (Daltabuit 2000; Leatherman and Goodman 2005)
shows significant alterations of food systems with the curtailment of subsistence
production and increasing dependence on wage labor in a tourism-based economy. This
study explores the dietary effects of political ecological changes in a community that
does not have many large or medium scale tourism enterprises but is increasingly
affected by tourism. It complements research on areas that are more heavily developed,
on Roatán and elsewhere.

Historical Summary of West End
Overall, West End followed the typical cultural pattern of Roatán for most of the
Bay Islands’ recorded history. Until the latter decades of the Twentieth Century, the
population consisted mostly of Bay Islanders descended from British and Afro Antillean
settlers of the Nineteenth Century. The economic mainstays were artisanal fishing,
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subsistence cultivation, and pan-Caribbean trading on a small scale (Evans 1966);
English was the main language of the community (Dan Sylva personal communication
July 2011).
Starting in the 1970s, West End experienced tourism development in the form of
dive shops, restaurants, and hotels (Stonich 2000). In contrast to other communities such
as Sandy Bay, West End is not dominated by one or a few resorts, but has several
independent tourism related businesses, many of which combine dive shops with a
restaurant, a hotel, other activities such as kayaking, or some permutation thereof. Since
the tourism sector started to expand in West End, the proportion of Ladinos in this town
and surrounding communities has steadily grown, as it has on much of Roatán. This
growth in tourism has caused some concern about terrestrial and marine environmental
degradation, especially on the reef off the north shore of the Island. Although the Bay
Islands National Marine Park has been in operation off of the western part of the island
from Sandy Bay around to Flowers Bay since 1997 (Stonich 2000).

Historical Summary of Punta Gorda
After their 1797 eviction from the island of St. Vincent, the Garinagu (Garifuna
singular), a cultural amalgamation of Caribe, Arawak, and African peoples, were
deported by the British to the Port Royal area of Roatán (Jenkins 1983). From there, they
migrated across the ridgeline to present day Punta Gorda (Fat Point) on the northern
shore of the island. Though parties of Garinagu dispersed to the Caribbean coast of
Central America (there are substantial Garifuna settlements in coastal Honduras and in
Belize, and one town each in Guatemala and Nicaragua), Punta Gorda has been
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continuously occupied by Garinagu from that time. Traditionally, they subsisted on fish,
conchs, and other marine life gleaned from the reefs as well as crops such as bananas,
plantains, and coconuts grown on “plantations”, in this context defined as subsistence
gardens of roughly a hectare, within and adjacent to the town. By the 1960s, Garifuna
and English were the major languages spoken in Punta Gorda (Andrew Allen personal
communication June 2005).
From the 1970s to the present, Punta Gorda has seen an economic transition
toward reliance on wage labor, particularly from commercial fishing and tourism.
Though the town has only one dedicated tourist attraction at the Yubu and two part-time
attractions at a cultural heritage park and at the Punta Gorda Community Center, many
households derive at least a part of their annual income from tourism related activities
such as “traditional” dance performances, sale of handicrafts, or hourly wages from resort
jobs.

A Brief Demography of West End and Punta Gorda
As of early 2012, West End is comprised of Anglophonic Islanders descended
from Nineteenth Century settlers from other British islands in the Caribbean, a population
of mainland Ladinos mostly concentrated in a few areas of West End, and a growing
population of mostly North American and European expatriates. While Islanders tend to
live all over the village and its outskirts on inherited land, Ladinos tend to be highly
concentrated around a set of small wooden dwellings built on pylons over the edge of a
large bight called La Berinchia with a few living in the hills between the main part of the
business district and the stretch of the paved road between West End and West Bay.
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Expatriates tend to be split between living on properties they have bought or in apartment
complexes spread around the West End area. Most Islanders in West End work in larger
tourism related businesses or own tourism related businesses such as small restaurants,
gift shops, hotels, or vehicle rental shops; there is only one islander who owns a scuba
diving shop. Ladinos usually work in tourism businesses such as hotels, restaurants, or
possibly as dive boat captains, or else engage in small scale enterprises such as selling
food on the beach or running a pulperia, which is a small one room store often attached
to the proprietor’s residence. Expatriates generally either own a tourism related business
such as a hotel, dive shop, restaurant, or some combination thereof, or else work as dive
instructors at scuba shops.
The oldest continuous settlement on the island, Punta Gorda is comprised of
Garinagu by a vast majority, with a small but growing Ladino presence. While Garifuna
families of long residence in Punta Gorda can be found all over the town, Garifuna
migrants from mainland Honduras and Ladinos tend to be concentrated in the hills of
Invacion, behind the older six barrios of Punta Gorda. While most of the Garinagu work
in commercial fishing, seafood processing, shipping, construction, or small scale
enterprises such as champas (small sea side eateries often constructed of traditional
materials), pulperias, or artisanal fishing, some earn at least some of their income from
tourism works such as souvenir sales or heritage tourism related performances. Most
Ladinos in this community tend to be employed in construction, seafood processing, or
small scale enterprises.
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Current Crises
Given the foregoing summary, two developments during the first decade of the
Twenty-first Century have important, if unclear, implications for societies in developing
nations that have recently become enmeshed in global capitalist economies with a heavy
reliance on tourism. These two phenomena are the hyperinflation of global commodity
food prices during the 2000s and the global financial collapse that originated in the U.S.
housing sector late in the first decade of the Twenty-first Century. In concert, these
events may cause severe economic, cultural, and dietary distress for many communities
around the world. Additionally, political developments in Honduras starting in June of
2009 may have continuing impact on that country in general and on the two research
communities in particular.

Hyperinflation of Commodity Food Prices
At least since 2006, global commodity prices of grains such as wheat, maize, and
rice have risen precipitously both in large scale global trading and in food markets in
local communities (News Hour 2008; von Braun 2008; Zarger 2009). Though the causes
of this crisis are not completely clear, it has been linked to a concurrent rise in global fuel
prices, the diversion of some portion of these grains to other uses such as the manufacture
of ethanol from maize, and to speculation by commodity futures traders. Unlike previous
food price spikes, this one has been only loosely linked to any particular diminution of
food supply through bad harvests or other external environmental factors (von Braun
2008). Though the sharp upward trend in prices has held for several years, it has only
garnered significant attention from world leaders and global news media in the last few
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years. The consequences of this food crisis have ranged from food export freezes in
nation-states such as India, theft and violence in the vicinity of rice fields in Thailand,
food shortages and malnutrition over vast swaths of the globe, and food riots in places
such as Mexico and Haiti (News Hour 2008; Richard 2008). In many of the burgeoning
cities of the developing world, this food crisis is also wreaking havoc with food security,
as many households have lost or never had a land base to produce their own food and are
severely affected by price hikes which have much more to do with obscure
macroeconomic forces than with the economic choices and strategies of the people most
affected by these hikes (Richard 2008).

Summary of the Meltdown
Coupled with the food crisis, the financial collapse of 2007-08, which was
precipitated by a slump in the U.S. housing market and subsequent disruption or
dissolution of many financial firms heavily invested in securities backed by risky
mortgages, has led to substantial loss of global GDP and GDP loss in most countries,
including developed nations such as the United States (Schiller 2008; Shah 2009).
Perhaps the most important aspect of this global ‘meltdown’ has been substantial job loss
in many areas, including the developed world, loss of job security and sometimes pay for
those still employed, and a concomitant reduction in consumer spending in many U.S.
households. This reduction in consumption and household spending could bode ill for
economies, and households heavily dependent on tourism, as tourism is usually
considered to be discretionary spending; even in a highly consumerist culture such as
pertains to much of the U.S., vacations in exotic locales are still more likely to be
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considered ‘wants’ rather than ‘needs’. The meltdown may have a staggering effect on
the tourism economies discussed earlier in this essay.

The Honduran ‘Coup’ of 2009
Compounding these effects is the 2009 political crisis that occurred in which
Honduran President Manuel Zelaya was deposed by the military and a political stalemate,
with concurrent protests and international condemnation, severely depressed revenue
from tourism as well as other sectors. While the Honduran presidential election of late
2009 tamped down the global controversy somewhat, it remains to be seen what the long
term economic ramifications will be (Miller Llana and Faulk 2009; Rozenzweig 2010).

SIGNIFICANCE OF RESEARCH
This project is a comparative study of two communities on the Island of Roatán,
Islas de La Bahia (Bay Islands), Honduras, assessing the impact of the global crises of the
first decade of the Twenty-first Century in food price inflation and finance on an ongoing
transition from a subsistence economy to a market-based economy in terms of changes in
local food systems (i.e., how community members acquire food), dietary diversity (access
to a wide variety of foods), and food security (reliable access to food in terms of caloric
sufficiency and cultural appropriateness and desirability). In turn, this research elucidates
the linkages between any changes in these indices to social and cultural trends within the
research communities. The project advances a biocultural synthesis by linking biological
consequences to broader social, political, and ecological changes in a rapidly
transitioning society.
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According to Evans (1966, 1986) and Stonich (1998, 2000), Roatán has
experienced significant economic changes in the past several decades, particularly in the
growth of commercial fishing, a small scale shipping industry, and tourism. Both authors
describe significant impacts on food systems in the direction of increased
commoditization (the treatment of food as a commodity over and above its role in
subsistence and social relations) and delocalization (food being produced and marketed in
ever more distant sources), which may detrimentally impact local access and nutritional
health outcomes. Utilizing this previous research as a baseline, this dissertation outlines
current nutritional effects of an increasingly globalized market economy in West End and
Punta Gorda, two island communities with slight but notable differences in economic
base, ethnic mix, and degree of intra-communal social stratification.
The political ecological forces operating on Roatán are also experienced with
increasing frequency throughout many parts of the developing world. In a broad sense,
the lessons learned from this project may be adaptable to other similar contexts and thus
could be informative to the development of sound economic, environmental, and public
health policies in transitioning countries. In addition, I will disseminate the results of this
research to key community figures and institutions such as the Roatán Marine Park, the
Bay Island Chamber of Commerce, the Yubu cultural center, and the Punta Gorda
Community Center in order to ensure availability to the general public. By sharing the
information with community members, this project may also enable local people to
incorporate economic and health related issues into programs aimed at greater historical
cultural awareness, economic opportunity, sustainability, and self-determination.
Additionally, this dissertation could be available to national leaders and policy makers
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seeking to address these same issues. Because of the length of the dissertation, I will also
provide an executive summary of the results and conclusions to the places mentioned
above for easier reference. While initially only English language copies of the
dissertation will be available, I will work to obtain Spanish translations of either the
dissertation or the executive summary in order to ensure access to the information for
monolingual Spanish speakers.
Food intake is as much a biological necessity as it is a reflection of the cultural
and social milieu in which it is consumed. Therefore, nutrition and health are tangible
indicators of larger forces that operate to permit and constrain dietary habits, access to
food, and subsequent health outcomes (Stonich 1993; Leatherman 2005; Messer et al.
1998; Goodman and Leatherman 1998). Through this research, this project will not only
provide insight into direct measures of nutritional status, but will also broach indirect
measures indicative of the social and cultural health of a society undergoing a transition
from traditional agricultural subsistence to a market-based economy, with all of its
potential volatility. As such, this research will contribute to ongoing discussion of a
political ecology of health that is cross-culturally relevant and timely in scope (see Bryant
1992; Goodman and Leatherman 1998; DeWalt 1998; Kalipeni and Oppong 1998;
Daltabuit 2000; Stonich 2000; Torres 2003; MacLeod 2004; Robbins 2004; Leatherman
and Goodman 2005; Dressler 2005; Himmelgreen et al. 2006).
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CHAPTER 2:
THEORETICAL PERSPECTIVE

INTRODUCTION
For the purposes of analyzing the economic and dietary impact of the 2000s
global food crisis and the 2008 global financial crisis on communities heavily dependent
on tourism, a sector which most potential tourists would categorize as discretionary
spending, two of the most cogent theoretical perspectives are the biocultural synthesis
outlined in a 1990’s Wenner-Gren symposium (Goodman and Leatherman 1998) and
political ecology. An amalgamation of latter day bioculturalism and political ecology has
a high degree of efficacy for linking particular interactions between human biology and
culture to large scale ecological and political economic phenomena. This chapter
summarizes and critiques major threads in bioculturalism and political ecology in turn.
Then it proposes a synthesis between these two approaches and outlines how such a
synthesis illuminates topical areas such as tourism, environmental change, foodways, and
nutritional health. Despite the distinctness of each approach, there is enough overlap to
make a biocultural/political ecological synthesis quite fruitful to understanding how the
current geopolitical crises affect the tourism dependent economy and food system for
communities on Roatán.
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SUMMARY OF THE BIOCULTURAL SYNTHESIS
The theoretical approach that Building a New Biocultural Synthesis: Politicaleconomic Perspectives on Human Biology (Goodman and Leatherman 1998) advocates
has shown an interesting trajectory throughout the Twentieth and early Twenty-first
Centuries. While a few early anthropologists such as Franz Boas did work in all four of
the later defined subfields (Patterson 2001:35-69), by the middle of the Twentieth
Century most anthropologists confined their work to one subfield. By the 1990s a
substantial schism had developed between cultural and biological anthropology, not only
in terms of content and perspective, but often in a collegial sense as well. At the end of
the century, Harvard had two separate ‘wings’ in its anthropology department, while
Stanford was one of several programs to completely split into separate departments
(Goodman and Leatherman 1998; Patterson 2001). While most bio anthropologists have
adhered to the premise that humans are merely lingual apes with culture as a superficial
veneer, many cultural anthropologists have acted as though corporeal bodies, genes, and
biophysical reality were of secondary importance, if not immaterial. While many in both
camps have taken a position somewhere in between these extremes, the intellectual,
social, and professional schisms evident between biological and cultural anthropology at
the end of the Twentieth Century (and to some extent still extant) were real and had the
effect of abandoning anthropology’s traditional strength in holism and leaving
incomplete, fractionated perspectives on the human condition in their wake (Levins and
Lewonton 1998).
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Inklings of Synthesis
In order to gain a complete understanding of the biocultural synthesis, it is
important to explore its antecedents. Perhaps on the most illustrative incidents involves
an exchange that occurred on the pages of Medical Anthropology Quarterly in the early
1990’s between proponents of critical medical anthropology (CMA) and biological
anthropologists who espoused an adaptationist approach in explaining human health and
selective fitness. A few years before the exchange, Singer (1986; Baer 1982) elucidates
CMA as an approach incorporating broader political economic factors relating to class
and differential access to resources into cultural anthropological approaches to sickness
and health in cross cultural perspectives. This perspective is diametrically opposed to
mainstream U.S. biomedical perspectives which give primacy to pathogens and
proximate biological causes in explaining disease (Singer 1986; Wiley 1993). Even more
importantly, Singer (1989) posits CMA as a stinging critique of the medical ecology
approach predominant in medical anthropology at the time, as famously elucidated in
McElroy and Townsend’s (1979) Medical Anthropology in Ecological Perspective.
Singer takes this text to task specifically for focusing too much on physical environments
as causal factors for disease and under emphasizing or eliding the role of social
stratification and repression in disease probabilities. McElroy (1990) rebuts these
assertions in a review of then recent biocultural studies in places such as the Andes, East
Africa, and Northwest Canada that compare socio-cultural changes in the research
populations and changes in the health profiles of these populations. It is noteworthy
however, that the latest edition of Medical Anthropology in Ecological Perspective

23

(McElroy and Townsend 2009) does include a chapter explicating the role of social and
economic constraints in health and disease burden cross culturally.
In the early 1990’s Wiley (1992) defends the primacy of adaptation and evolution,
thus initiating a fairly heated exchange the following year in Medical Anthropology
Quarterly 7(2). The exchange occurs over the period of a few years in which Wiley
(1992; 1993) positions her explication of adaptation as a response to what she terms the
misperceptions held by the CMA camp of an adaptationist approach. She then posits
differences of opinion about the importance of biology relative to political economy in
terms of differing definitions, parameters and agendas. According to Wiley (1992), the
major difference between the two is that, while biological medical anthropologist view
the individual as a socially situated, biological entity with an intricate interplay between
cultural patters which affect decision making and biological outcomes, CMA views the
biological body as a mere social construct and underplays the role of biological
phenomena generally in outcomes in human health. Wiley (1992) argues that CMA and
biocultural anthropology should be complementary rather than in conflict. Meanwhile
Singer (1993) decries her assuming the mantle of objective “real science” on behalf of
bioculturalism and her implication that CMA completely rejects scientific methodologies.
He concurrently rejects the notion that any scientific study or perspective, even one that
claims value neutrality, can be without cultural, social or political bias of some degree
and explicates CMAs position on science a bit more thoroughly. Singer (1993) states the
CMA utilizes a scientific approach in many cases, but is simply explicit about its political
agenda, where other camps or opaque or unconscious of their agendas.
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Rounding out this iteration of commentaries are Morgan (1993) and Leatherman
et al. (1993). Morgan criticizes Wiley’s distinction between “biocultural” medical
anthropology and CMA as being too reductionist. She then accuses Wiley of overly
heated rhetoric and of clouding the discussion between the two schools with emotionladen discourse. She further takes Wiley to tasks for hewing to mainstream discourses
that attempt to depoliticize science, in particular biomedical and human biological
research. Morgan concludes with a fairly standard call for deeper critique of social and
political economic factors driving disparities in health and research questions in medical
research.
In contrast, Leatherman et al. (1993) strike a fairly conciliatory tone, lauding the
ongoing dialogue between Singer and Wiley, as well as the process of reconciling the
epistemological issues raised by the two sides in the debate. The authors include a brief
discussion of a 1992 Wenner-Gren symposium, which among other things addressed the
need for a more political economically oriented perspective in much of biocultural
research and conducted a critical assessment of traditional paradigms of adaptation and
adaptability. The commentary outlines three approaches to integrating political economic
and human adaptability in biocultural projects. These approaches include political
economy of health, dialectical adaptation, and critical biological anthropology
(Leatherman et al. 1993:205). The authors conclude by advocating for the integration of
biological and CMA type perspectives in light of ecological, social, and epidemiological
problems emergent at the approaching turn of the century.
Although the tone of this exchange is heated and at times borders on vituperative,
it is informative of the lack of understanding between biological anthropological
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perspectives on human health and those more informed by the legacy and methodologies
of cultural anthropology. In many ways, this in-print debate, particularly Leatherman et
al.’s (1993; Armelagos et al. 1992) reference to the 1992 Wenner-Gren symposium sets
the stage for a new treatise about the integration of evolutionary notions adaptability and
political economy in the context of human populations interacting with each other and the
ways in which these interactions affect the total environment and consequently affect
human health and wellbeing. This treatise, Building a New Biocultural Synthesis:
Political-economic Perspectives on Human Biology (Goodman and Leatherman 1998),
acts as a watershed moment in the incorporation of political, economic, and social
processes in the understanding of biological phenomena in humans; the next subsection
provides a synopsis of this edited volume.

Wenner-Gren and Biocultural Synthesis
Based on presentations and discussions that occurred during the 1992 WennerGren Symposium in Cabo San Lucas, Baja California, Mexico, Building a New
Biocultural Synthesis: Political-economic Perspectives on Human Biology (Goodman
and Leatherman 1998) provides a strong argument for a more politically, historically, and
structurally nuanced approach to biocultural anthropology. The contributors to this
volume argue for an end to determinism and reductionism in biological anthropology;
this entreaty focuses especially on traditional concepts of adaptation and homeostasis.
Biocultural Synthesis seeks to add nuance (mainly through political economy) to the
earlier approaches (Baker 1964) which have tended to treat human communities as
isolated populations with physical environment as their sole ecological/biological
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challenge. The book includes a section summarizing the history of adaptation as a bio
anthropological concept, a section of case studies from past populations, a section of case
studies from current populations, and a section making broad theoretical arguments for
the biocultural synthesis outlined in the symposium. While a potential shortcoming of
Biocultural Synthesis involves the somewhat lopsided manner in which biological
anthropology appears to need to do more accommodation to CMA than vice versa, it
represents a very important development in the analysis of the interplay between biology
and culture in the human condition.
In part 1, the contributors trace a history of biological anthropology and the
adaptation/adaptability paradigm; the section also includes a generalized argument for
including social aspects in any analysis of biological phenomena in humans. Chapter 1
(Goodman and Leatherman 1998) summarizes the schism between biological and cultural
anthropology which occurred during the latter part of the Twentieth Century. In Chapter
2 Thomas (1998) outlines an epistemological history of the adaptation construct in
American bio anthropology. Similarly, Roseberry (1998) explores the use of “social
fields” (read social relations) in determining, or at least influencing, access to resources
and control and mobilization of labor power. For the final chapter of part 1, Singer
(1998) explains the development of CMA as a critique of ethnocentric and reductionist
models in biomedical research.
In both sections 2 and 3, the authors weave broad arguments about the need to
inject political economy into studies of health with detailed examples of how being on the
lower end of a societal hierarchy can be deleterious to one’s health. In part 2,
contributors (Saitta 1998; Goodman 1998; Swedlund and Ball 1998; Marquez-Morfin
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1998) detail case studies from past eras to illustrate the intersection of social inequalities
and differential health outcomes. Using contemporary case studies, the third section of
Biocultural Synthesis sheds ethnographic light on the political economy of health
(Leatherman 1998; Santos and Coimbra 1998; Dewalt 1998; Daltabuit and Leatherman
1998; Crooks 1998). Far from stating the obvious, these articles shed light on common
bio-deterministic assumptions about simple pathogenic and chosen behavioral
antecedents to sickness and mortality.
Alternatively, section 4 argues for an approach informed by political economy by
treating the interrelations between theory and method in science generally and
anthropology in particular. Armelagos and Goodman (1998) summarize the historical
association between physical anthropology and racist ideological agendas both subtle and
overt; the chapter uses this history as an argument for scientists to be more explicit about
the agendas that drive their research. Blakey (1998) argues, not only that an overt agenda
does not doom a project to be shoddy science, but that rigorous methodologies can be
used in concert with explicit social goals and that a clearer understanding and
acknowledgement of those goals on the part of scientists can strengthen their research.
Morgan (1998) outlines examples of “social medicine” which considers social structural
factors as well as pathogenic ones in the experience of illness in many Latin American
contexts. Hvalkof and Escobar (1998) outline how political ecology, which explores the
interarticulation of political economic and environmental phenomena, can illuminate how
sociocultural traits and processes affect both the construct of nature and the biophysical
reality upon which that construct is loosely based. The concluding chapter (Smith and
Thomas 1998) reminds readers to seek not only the proximate cause for biological
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processes and outcomes, which are often pathogenic or ecological in nature, but to also
seek ultimate causes, which often have to do with broader political economic factors.
Overall, Biocultural Synthesis provides a convincing argument for the
incorporation of political economy in medical anthropological research and for the
reintegration of biological and cultural anthropology. Though the dearth of contributors
from cultural anthropology makes this book seem a bit one-sided in its subfield mix, it is
compelling and relevant nonetheless. Since the publication of this volume in 1998, the
biocultural synthetic approach which explicitly links broad political economic, local
cultural, and biological health processes has gained a firm epistemological foothold in the
discipline of anthropology, as demonstrated by the following subsection.

Bioculturalism in the Twenty-first Century
In more recent work, the biocultural synthetic approach has expanded more into
cultural anthropology, incorporated new methodologies, and been bolstered by new case
studies. Among the most innovative has been the correlation of cultural consonance with
chronic health effects. Dressler et al. (2005a; 2005b) have used the concept of cultural
consonance to link the degree to which interview respondents are able or unable to live
up to cultural expectation with health effects such as elevated cortisol levels,
hypertension, and obesity. Dressler hypothesizes (personal communication Fall 2007)
that inability to live up to cultural expectations, mostly of diet and lifestyle in his work, is
associated with chronically elevated levels of cortisol and other steroids that are markers
of psychosocial stress. These elevated steroid levels are associated with metabolic
disorders such as obesity, hypertension, non-insulin dependent diabetes, and
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cardiovascular disease. Dressler’s work in cultural consonance has important
implications for bioculturalism because it utilizes a sophisticated, quantifiable
methodology of determining to what extent ideas about the respondents’ culture are
generalizable to other members of that same cultural group and then goes a step further
by linking the degree of cultural consonance or dissonance with markers of psycho-social
stress such as cortisol levels. In turn other scholars (see the following paragraphs) have
measured cultural dissonance and cortisol levels and linked them to the same
manifestations of metabolic disorder detailed by biological anthropologists in Biocultural
Synthesis. Therefore, the work of Dressler and other cultural anthropologists working
from a biocultural perspective of health improve the overall holism of current
bioculturalism and also further the project of bridging the divide between biological and
cultural anthropology.
In a similar study, McDade (2002) has found associations between high cultural
dissonance and elevated antibodies to the Epstein - Barr virus (EBV), a marker of
psycho-social stress, in culturally dissonant groups in Samoa. The important distinction
here is that low social status and westernization in and of themselves were not predictors
of EBV antibodies, but certain combinations that indicate dissonance are predictors.
While those who are either of high status and highly westernized or low status and fairly
“traditional” show low antibody levels, those with low status and a high degree of
westernization or high status and a low degree of westernization show elevated levels.
Leatherman (2005) has also done work on the biocultural effects of psychosocial
stress. This article builds upon his previous work (Leatherman 1987; 1998) and explores
how breakdown in social relations and traditional subsistence patterns, coupled with
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malnutrition and psychosocial stress induced by a recent history of economic and
political uncertainty, have negatively affected health immunologically as well as
nutritionally. In the Nuñoa district of Peru, not only has access to land, labor, and other
resources shifted to such a degree as to make nutritional status tenuous for many
households, but the uncertainty of being caught between Peruvian government forces,
Sendero Luminoso, and their respective informants has led to heightened cortisol levels
for many households as well.
A review by Ulijaszeck and Lofink (2006) outlines profound cultural changes
extant over most of the globe that lead to a concurrent proliferation of calorie-dense
foods, livelihoods and lifestyles with minimal physical activity, and obesity and
associated disorders. On the whole, these examples show that the biocultural synthesis
has broadened and deepened epistemologically and methodologically since the
publication of Biocultural Synthesis.
Generally, the biocultural synthesis provides a rich and nuanced approach to the
interplay of biology and culture in Homo sapiens. The incorporation of political
economy plus ethnographic research methods traditional to cultural anthropology has
added a diachronic element to biocultural studies and has broadened the level of analysis
in a manner that better highlights the relationships between intra-communal and larger
scale (read regional and global) processes. Additionally, the incorporation of social
factors into the analysis of human health dynamics is more holistic and complete than
previous approaches which treated communities as simple ecological isolates.
Methodologically, the adoption of a flexible mixed methods approach by many
biocultural anthropologists has yielded a much fuller picture of the challenges people face
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in the course of their lives and has provided a good balance of quantitative data amenable
to statistical analysis and qualitative data that is amenable to various forms of pattern
analysis while providing vivid descriptions of lived experience (Johns and Sthapit 2004;
Leatherman 2005; Sellen and Hadley 2011; Himmelgreen et al. 2006).
Despite the overall strength of the biocultural synthesis, this approach does have
some weak points. While biocultural anthropology does discuss local processes in much
greater detail than other social science scholarship (e.g. Draper 2000; Greenspan 2007;
Wallerstein 1974), many treatises still tend to focus too heavily on macro-level political
economic factors to the exclusion of treatment of human agency on a local and regional
level (e.g. Leatherman 1998). Like CMA (e.g. Singer 1986; Farmer 2003), biocultural
synthetic scholars tend to underestimate the resilience of human beings even in the face
of political economic, cultural, and ecological constraints. Though there is much merit in
pointing out the negative effects of these constraints, it is still the case that the synthetic
variant of biocultural anthropology and CMA share the shortcoming of often being overly
deterministic in their tone and conclusions. Another weakness of many biocultural
studies even today is a dearth of ethnographic exposition in the articles themselves. Even
if later works such as Leatherman (2005; Leatherman and Goodman 2005; Himmelgreen
et al. 2006; Crooks 1998) show improvement in this respect relative to earlier works (e.g.,
Baker 1964), there is still a dearth of local “voice” relative to ethnographies from cultural
anthropology (e.g., Basso 1996). Indeed, it is often the case that one can elicit more
ethnographic detail from conversing with a synthetic biocultural anthropologist than from
reading his or her work. These shortcomings do not negate the overall efficacy of the

32

biocultural synthesis, but do suggest that its use in combination with another theoretical
approach might make for a more complete study.

ON POLITICAL ECOLOGY
Another theoretical approach that is cogent to the intersections of biology and
culture is political ecology. Works in political ecology range from meta-theory about the
nature of “nature” (Hvalkof and Escobar 1998; Escobar 1999) to practical considerations
of the concerted effects of environment and political economy on cultural change, selfdetermination (or exploitation), health, and quality of life. While this broad spectrum of
interpretations does make political ecology a contested and somewhat problematic
concept in some respects, it is quite useful for linking macro-level processes with microlevel sociocultural interactions (Robbins 2004).
In “After Nature: Steps to an Antiessentialist Political Ecology” Arturo Escobar
(1999) critiques the largely “western” construct of “nature” as a pristine entity free
human interarticulation until the present. Hvalkof and Escobar (1998:426) define
political ecology in terms of the injection of political economy into ecological approaches
in social sciences, life sciences, and “development discourse.” Both articles state that
nature is not a value free entity, but a construct that differs between societies. The
authors acknowledge the existence of biophysical reality, but contend that societies
construe that reality to a great extent according to dominant values or paradigms, such as
the capitalist resource extraction or preservation approach. Hvalkof and Escobar (1998)
and Escobar (1999) outline three major approaches to nature. Organic nature is the view
that nature and culture form a continuum rather than two separate phenomena; many
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traditional horticultural and foraging groups relate to the natural world in this fashion.
Capitalist nature views nature as a separate entity from culture to be commoditized and
exploited. This view predominates in most developed countries and among the powerful
elements in many developing nations. Techno nature is a hybrid of organic and capitalist
nature in that it builds a continuum between culture and nature, but does so in a way that
commoditizes life as a resource to be exploited; cogent examples of this third construct
are genetic engineering and pharmaceutical extraction of traditional herbal remedies.
Escobar (1999) utilizes these three constructs to argue that, far from being recent
additions, groups of humans have had a longstanding relationship with such “pristine”
environments as the Amazon rainforest for at least the last several millennia. Societies
that construe these habitats in terms of organic nature have tended to use them in a more
sustainable fashion than those who construe them in terms of capitalist or techno nature.
Political ecology is important because it addresses how societies affect their
environments, how these environments affect the societies, and, perhaps most
importantly, how some societies or elements of societies use a reified concept of nature in
order to exploit and alter their environments to their benefit, often to the detriment of
other social groups.
In discussing cultural environmental dynamics in the “Third World”, Bryant
(1992), Guha (1997), and Blakie and Brookfield (1988) situate political ecology within a
framework of the interplay between environmental change and conflict both within and
between cultures. Bryant (1992) addresses the intersections of state policy, interstate
relations, and global capitalism and explores how these various phenomena affect
environmental changes. He also treats localized struggles over land access and usage as
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well as the political ramifications of environmental change (Bryant 1992:14). One
example Bryant (1992:17) cites is that of development schemes based on “western”
models such as intensive industrial agriculture that often fail to account for local
environmental conditions, such as frequent drought in parts of Africa, and cause
substantial ecological degradation while falling short of the economic gains promised by
international development agencies or donor nations. In “Environmentalism of the
Poor”, Guha (1997) treats the driving factors of peasant environmentalism in rural India
and contrasts this movement with the superficially similar dominant western
environmentalism. In this case study, local villagers vehemently challenged the right of
the state to expropriate public, common land traditionally used by the whole community
for the exclusive use of one powerful corporation. Guha (1997:17-39) also contrasts this
example of “practical environmentalism” with the North American ideal of preserving
“pristine habitat” that no human actor should be allowed to use. Detailing the specific
issue of land degradation, Blakie and Brookfield (1988) address the problem of defining
land degradation in terms of the interplay between environmental and socio-political
factors. This issue is not easy to define, as degradation in one type of usage, such as
agriculture, may not affect or may even improve other uses, such as cattle grazing.
Gezon (2006) discusses constraints on traditional land use patterns in northern
Madagascar in the face of conservation measures in a national park motivated by national
elites and global conservation interests without much input from these local people.
Hoelle (2011) treats the spread of cattle raising as a livelihood among traditional rubber
tappers and small holding agricultural colonists in the Brazilian state of Acre in the
western Amazon basin. He details the increasing prevalence of cattle as a ‘savings
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account’ in the face of increasing restrictions on deforestation of household land
holdings. These new regulations make it unfeasible to plant food crops or tap rubber over
an extensive area for cash, so small holders graze cattle on their converted fields or on
pasture rented from large ranchers. Hoelle (2011) finds this circumstance interesting
because cattle have a great potential for habitat destruction in this region and had earlier
been a cause of intense conflict between incoming ranchers with access to capital and
poorer groups of longer tenure in the area. Dodd (2011; Stonich 1993; DeWalt 1998)
uses political ecology as a more nuanced approach to explain declining caloric and
nutrient consumption in southern Honduras specifically, and Central America generally.
He states that the process of nutritional decline is best explained from a political
ecological perspective that accounts for multiple factors and takes the analysis beyond
more simplistic paradigms like the urban-rural divide and food deserts.
The key relevance of these articles pertains to differing, conflicting ideas of land
utilization and degradation on the island of Roatán. Dewey (1989; Stonich 1993) utilizes
a political ecological perspective in her discussion of food commoditization and its
dietary consequences in the context of land degradation, cash cropping, market
penetration in Central America. A dominant thread of public discourse on Roatán
suggests that local ecosystem degradation is due largely to the actions of the poor, such as
clear cutting forests in order to build homes, hunting endangered iguanas, or over-fishing.
However, Stonich (1998; 2000) argues that resort and upscale residential development, as
well as the clearing of large swathes of rainforest and secondary growth for pasture land
for commercial beef to stock commercial fishing boats causes as much if not more
deterioration in the larger ecosystem. This example dovetails with Stronza’ (2007)
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treatment of ecotourism in an Amazon community as a means to provide an alternative to
exploitation of forest and wildlife; she states that while in some cases this strategy works
as planned, in others it can give tourism workers more cash to buy improved equipment
in order to harvest more trees or hunt more rare animals. The foregoing case studies
provide strong evidence for the argument that ecological changes and their effects on
humans cannot be separated from the social, political, and economic processes that
operate within and between the very human societies themselves.
On the whole, political ecology provides a nuanced, comprehensive, and flexible
approach to analyzing the interplay of environmental and social processes in affecting
people’s lives. This flexibility includes the ability to incorporate political ecology into
different levels of analysis. For instance, Leatherman (2005) provides a fairly solid
treatment of the historic and dynamic social construction of class disparity and its
biological consequences in the Andes of southern Peru and also provides some indication
of how this local power dynamic has become increasingly integrated into global markets
through the enactment of certain government policies, in this case the creation of a llama
and alpaca wool cooperative. The broad rubric of political ecology means that, not only
can it accommodate a wide variety of particular theoretical perspectives, but that it can be
used to treat a panoply of anthropological phenomena.
However, political ecology does have some epistemological drawbacks. Though
political ecology can treat micro-level processes with a bit more nuance than the
biocultural synthesis, it is still overly deterministic and distant in some respects. For
instance, although Escobar (1999) has a great deal of discourse about the effects of
capitalism and bio-tech on local people, this article is fairly scant in terms of
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ethnographic voice or description of lived experience in coastal forest villages. Disparate
voices in political ecology such as Escobar’s (1999) more “radical” approach in print
compared to more practical, processual approaches that analyze intersections of the
ecological and political economic such as Leatherman and Goodman (2005; Stonich
2000; Bryant 1992; Guha 1997; MacLeod 2004) point out the fragmentation and
contested definitions of the political ecology construct itself (R. Brook Thomas personal
communication November 2008; Robbins 2004). This disjuncture makes political
ecology more difficult to comprehend and use in the building of grand theory of human
biology and culture. Finally, political ecology does not deal with specific biological and
health effects of cultural and political economic phenomena to the extent that
bioculturalism does.

AN EVEN NEWER BIOCULTURAL SYNTHESIS
Explicit Incorporation of Political Ecology
Given the disparate strengths and weakness of bioculturalism and political
ecology outlined above, what is to be done? This chapter aims to amalgamate these two
approaches in such a manner as to complement their respective strengths and mitigate
their shortcomings. This study would have a theoretical perspective that incorporates
both political ecology’s environmental focus and bioculturalism’s health and wellbeing
focus, with political economy as the bridge between the two schools. This re-synthesis
could effectively explore the interarticulation between resource decline, changes in and
vagaries of the global capitalist economy, effects on foodways, effects on dietary
diversity, and on food security. In particular, a synthetic biocultural political ecology
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could explore the interconnections of tourism, ecological change, foodways, and
nutritional health.
For tourism, this re-synthesis is useful in analyzing how tourism is associated
with changes in social relationships, subsistence patterns, the foods people eat, and in
what quantities. MacLeod’s (2004) work with tourism and local cultural change in the
Canary Islands takes a fairly political ecological stance, with its emphasis on the cooccurrence of cultural change with the influx of German and other European Union (EU)
tourists, denial of traditional land use rights for other livelihoods such as agriculture and
fishing, and the dearth of capital flow into the Canary Islands despite high numbers of
visitors. This work could be improved further by seeking correlations between these
dynamics and particular biological outcomes in local residence such as changes in
nutritional status and infectious disease incidence. In the Mexican state of Quintana Roo,
Leatherman and Goodman (2005; Daltabuit 2000; Torres 2003; Torres and Momsen
2005) utilize such an approach with a biocultural, but also political ecological analysis of
the disparate effects of tourism development on local ecosystems, on ejido (communal
farm) yields, food access, and nutritional status for different groups in the vicinity of
Cancun. In the Monte Verde Zone of Costa Rica, Himmelgreen et al. (2006) conducted a
similar study which focused on how the relatively positive state of habitat conservation in
the area circumscribes land availability for subsistence production and is associated with
the paradoxical situation of a highly commoditized food system that offers too many
calories, with expected associations with obesity and metabolic disorder, but also high
degrees of food insecurity. It was through the combined use of political ecology and
bioculturalism that the study was able to get at the particular situation wherein the
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community experienced both positive and negative effects from conservation and that
food insecurity combined with a food system in which the cheapest foods also happened
to be high in carbohydrates but low in some micronutrients and fiber. Overall, a
biocultural political ecology can provide a detailed narrative of how tourism affects
environments, economies, and foodways.
In a similar vein, biocultural political ecology can focus in detail on the cyclical
relationship of environments which sustain or constrain human health and political
economic circumstances that act in a similar manner. Some of the aforementioned
examples on tourism also assess differential political economic impacts on environment.
For instance, while Leatherman and Goodman (2005) detail food commoditization and
growing health disparities in a context of environmental degradation, Himmelgreen et al
(2006) treat similar results in a context of habitat preservation, the lure of ecotourism
jobs, and less land available for farming; in the latter case, threats to habitat exist in the
form of too many visitors and poor water quality (Welch 2008) but the synthesis of
bioculturalism and political ecology prevent the article from being an oversimplified plea
for the preservation of “pristine” habitat even if the method of preservation is a great
hardship to local people. In both southern Honduras and Roatán, Stonich (1991; 2000)
utilizes a political ecological approach to habitat destruction with biocultural
implications. In the former case, she discusses the rise of cash cropping and how this
practice is marginalizing subsistence cultivators by pushing them onto land unsuitable for
farming and into practices that degrade that land, as do the practices of cash cropping
used by large landholders. These developments have not only led to widespread habitat
destruction, but have also lead to impoverishment of many people with negative health
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consequences resulting. The latter case is a political ecological take on habitat
destruction, growing income disparity, and rising but disparate incidence of infectious
disease in the context of tourism development. On the whole, biological political ecology
would be quite efficacious for understanding how ongoing political economic processes
have affected environmental quality and human health on my proposed research site of
Roatán.
Finally, a biocultural political ecology can provide a more nuance and rich picture
of changes in foodways and nutrition for human communities. Such an approach can
elucidate how politics, culture, economics, and environment interact to shape why people
choose the individual foods and dietary patterns that they do. Examples would include
changing folk notions of what constitutes optimal dietary diversity, notions of who
should be prioritized in the event of food insecurity, and even notions of what is, or is not
food (think beetles, leafy greens, Twinkies, etc…). In a similar fashion, biocultural
political ecology could provide insight into the combination of political economic and
ecological factors that affect people’s ability, or inability, to consistently obtain diets with
adequate nutrient balances for all members of the household. Though a biocultural or
political ecological perspective alone could provide much insight into this problem, a
combined approach could provide an even more holistic picture of the interplay between
general global and local particular processes in affecting nutritional and general health
outcomes.
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On Tourism
In a treatise on resort development, McElroy and Albuquerque (1992) define an
archetypal trajectory of tourism development in the Caribbean region. The stages they
outline are discovery, ascendancy, and decline. Discovery occurs when a few western
tourists, usually of high to very high socioeconomic status, start to vacation in an area
that they perceive is unique, pleasant, and not crowded with other tourists. Ascendancy
is when the area in question is rapidly attracting a higher volume of visitors per year and
decline is the period when the tourism sector starts to decline because of habitat
destruction, overdevelopment, ‘discovery’ of a novel destination, or some combination
thereof. This model of a tourism trajectory is useful because in many ways actual cases
bear it out with a reasonable degree of fidelity; examples of each type would include
Nicaragua (discovery) (Jennifer Syvertsen personal communication July 2008), the
Mayan Riviera (ascendancy) (Daltabuit 2000), and Jamaica (decline) (McElroy and
Albuquerque 1992). The model’s utility also includes its explanation of the irony that the
things that draw tourists to a destination, mainly found in pristine local habitat, are often
destroyed or degraded by the process of development (McElroy and Albuquerque 1992).
These stages also indirectly link tourism development to processes of globalization, not
only in terms of globalization and ecological change, but also in terms of globalized
discourse through word of mouth and media and culturally (or cross culturally) created
fads in vacation destinations (Appadurai 1996).
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On Tourism Development and Cultural Disruption
Often, tourism and resort development in an area can substantially disrupt
previously established cultural patterns, especially patterns of subsistence and social
relations. Though the scope and consequences of this disruption vary by specific political
ecological and historical context, the literature is replete with examples of hardship
associated with resort development; this scenario holds special salience when the resort
developer or owner is part of the national elite or else is a foreign investor.
In an ethnographic case study of the Canary Islands, MacLeod (2004) situates the
development of tourism in Valle Gran Rey on the island of La Gomera in a broader
context of globalization and political ecological change. He cites rapid economic and
demographic shifts related to the development of tourism in the 1980s as catalysts for
environmental and cultural disruptions in the local community. Drawing on world
system theory, MacLeod (2004:3-20) notes that the Canary Islands have been
interarticulated into a larger market economy for the 500 years since Spanish
colonization, but that recent shifts in exports from raw materials such as tomatoes and
fish to ideas of tourist destinations have changed the parameters of that articulation. First
and foremost, this shift entails a change in the valuing of habitats from fishing and
farming to tourism. While the former two strategies seek to extract practical material
goods out of an ecosystem, the latter views land and sea mainly in terms of aesthetic
value. Because of this divergence of priorities, tourist resorts often displace more
traditional livelihoods in a community. MacLeod (2004) shows how a combination of
powerful tourism interests actively discouraging production activities in the vicinity of
resorts and the lure of wage labor draws younger generations away from the fishing and
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farming practiced by their parents. While the “natural beauty” of La Gomera is a strong
impetus for habitat preservation, the rapidly increasing volume of tourism threatens the
very geographic and biological features (such as reefs) that draw tourists to the area.
Another disruptive effect of tourism is cultural disruption due to increasing
contact with citizens of the EU and the increasing economic importance of cash. The
growing numbers of German expatriates who have resettled on La Gomera have altered
the political economy by opening shops and purchasing resorts. They have also
challenged local cultural traditions by marrying into local families. The latter issue leads
to tension between German parents and local families over ideas of child rearing and
identity formation (MacLeod 2004:219-227). In this account, tourism plays a crucial role
in the political ecology of the Canary Islands.
In an example from Spain, Marin-Yaseli and Martinez (2003) discuss the
concurrent growth of tourism and decline of livestock production in several communities
of the Spanish Pyrenees. This shift has led to fewer pastures and more forested land in
these areas. The authors couch this shift in terms of sustainability and mainstream
economics; new ski resorts supposedly destroy or degrade habitat to a lesser degree than
grazing and larger sheep and cattle operations in lowland Spain can achieve a greater
economy of scale than mountain based operations with smaller pastures. While MarinYaseli and Martinez (2003) state that there are some positive aspects to tourism in the
Pyrenees, they also detail some of its drawbacks. For instance, many shepherds and
farmers in the area have found it difficult to find meaningful employment in resorts, most
of which only need a limited number of workers, but are losing access to pasture land at a
rate that is fast rendering the pastoral economy non-viable. This article also treats the
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decline of the livestock industry as a degradation of cultural adaptability, as pastures that
have grown over would be hard to recover if the tourism sector declined in the future.
Additionally, the migration of young adults out of the Pyrenees or into resort towns
depletes the workforce available for livestock herding. On the whole, the sustainability
of tourism in the Pyrenees is a mixed picture at best (Marin-Yaseli and Martinez 2003).
Similarly, Carter (1995) describes the contradictory nature of ‘sustainable
tourism’ in the Malaysian state of Kedah, where a joint venture between the state
government and a Japanese firm has preserved some of the habitat, but in the process
excluded local people from traditional subsistence and social activities in the resort area
and adjacent protected park. While the destruction of the ecological base that draws
tourists in the first place might not be proceeding at as rapid a rate as some other places,
the expropriation of land for the exclusive use of a resort and its paying customers does
represent a threat to the traditional livelihoods, and to the health, of people in villages
near the resort (Carter 1995).
In an Indonesian case study, Telfer and Wall (1996) provide a synopsis of the
results of an experimental program undertaken by the head chef at a Sheraton hotel on the
Island of Lombok, east of Bali. After providing a broad summary of the impact of resort
land uses such as hotels and golf courses on the decline of agricultural production in
many areas under tourism development, this article details attempts by a chef to localize
the hotel’s food supply and aid in the preservation of local cultural traditions. The pilot
program involved buying fish from a local fisherman and produce from a local farmer.
While the former relationship worked well and provided better seafood to customers than
the competition, the latter trade deal failed in the long term. Reasons listed for this
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failure include failure on the farmer’s part to deliver produce according to a standard
delivery schedule, unreliability of yield for desired fruits and vegetables, and failure to
deliver standardized size and shape of produce. This breakdown illustrates the
vicissitudes of globalization of food production and of economic discourse relating to
time and the appearance of food (Telfer and Wall 1995). While the chef in question
showed an impulse to support local culture, ultimately the capitalist profit margin
imperative trumped ideas of cultural sustainability.
The aforementioned examples notwithstanding, Draper (2000) does provide a
more positive case for the cultural and ecological sustainability of tourism in Banff
National Park in Canada. This article makes the case for the possibility of a reasonable
balance between habitat preservation, cultural viability, and a positive revenue stream
from tourist visits. Draper (2000) states that while habitat preservation has always been
the first priority at Banff, the town of Banff, which is located within the park, has
recently seen more inclusion in Canadian national and provincial government planning
pertaining to the park. For instance, residents of the town are allowed to open a new
business if the business can be demonstrated to make minimal environmental impact and
to be in character with the cultural legacy of the town. While Draper cautions that the
plan is still in its early stages, she states that the results thus far have been promising.
However, the plan has entailed some compromise on the part of Banff residents in the
realm of local autonomy even as their concerns have garnered more government
attention.
Generally, tourism has affected some profound cultural transitions in many areas
of the World. While the degree of positive or negative impact on local communities has
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varied according to specific contexts, it is undeniable that tourism is of a piece with the
transformations and disjunctures associated with globalization (Robbins 2005).

Tourism and Cultural Disruption in Latin America
As with the examples in the previous section, the economic shift from subsistence
production to tourism based wage labor and subsequent ecological effects of such a shift
are especially important in several areas of Latin America. Several studies (Belisie 1983;
Stonich 1998; Daltabuit 2000; Torres 2003; Leatherman and Goodman 2005;
Himmelgreen et al. 2006) indicate that the introduction of tourism into a society has
profound impacts on that society’s economic and social relations.
Belisie (1983) provides an early summary of tourism and leakage of foreign
exchange, in addition to dependence on a delocalized food system, in much of the
Caribbean. The author cites a variety of reasons for this leakage including unfair
competition from heavily subsidized agribusiness in North America, resort requirements
for foods with which tourists would be familiar and thus more amenable to purchasing,
and size and shape standardization requirements. While Belisie (1983) provides only
cursory treatment of the dietary implications of this dynamic, he delves into the foreign
exchange problems of many Caribbean nations that are heavily invested in tourism with
more depth. He states that tourism often performs below expectations as an engine of
foreign exchange, as a high percentage of revenue from tourism leaches out to the very
nations sending most of the tourism, such as the United States. Though Belisie does not
incorporate a particularly anthropological perspective, and though the article predates the
widespread use of the term globalization, this article does provide a solid summation of
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the inequalities and exploitations of a globalized economy in which some nation-states
exert disproportionate control and influence.
In a more recent case study of tourism and subsistence disruption, Torres (2003)
discusses the displacement and neglect of local milpa (slash and burn) style agriculture,
as traditionally practiced in Mayan villages, in the Mexican state of Quintana Roo. She
describes the failure of hotels in the vicinity of Cancun and other Mayan Riviera
destinations to promote local food production through incorporation of local ejidos
(communal farms) into hotel supply chains. Among the factors cited are irregular yields,
competition for labor between ejidos and hotels during key points in the cultivation cycle
such as harvest, lack of ability or desire of the ejidos to produce foods tourists want, lack
of ability to standardize size and shape of produce, and lack of capitalization of local
agriculture due to the neoliberal policies pursued by the Mexican government since the
early 1990s. In essence, Torres (2003) argues that local food production has been
marginalized due to its inability to operate within the current iteration of the global
capitalist framework and because of competition from major Mexican and U.S.
agribusinesses that set the parameters for globalized food and cash crop production. This
lack of cooperation between sectors in Quintana Roo has had profound implications for
livelihood and diet in this state (Torres 2003; Daltabuit 2000; Leatherman and Goodman
2005).
Utilizing a different approach to tourism in Quintana Roo, Daltabuit (2000) and
Leatherman and Goodman (2005) outline the differential impacts of resort development
on kinship networks, experience of illness, and dietary health. Daltabuit (2000) states
that in households in which the male head of household earns a majority of income from
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tourism, women tend to experience significantly greater incidence of respiratory and
other illness than women in households where both spouses are involved primarily in
food production. She concludes that a major factor in this disparity is that women in
households with absent domestic partners have to take on a greater share of the
cultivation work, in addition to chores around the house, and receive less social support
overall than women with domestic partners present most of the time. Both Daltabuit
(2000) and Leatherman and Goodman (2005) describe a breakdown in traditional
reciprocal work relationships between households and within kin networks as more
young adults seek work in tourism and become more reluctant to share their wages with
family. Leatherman and Goodman (2005) also discuss variable outcomes in dietary
health for communities and households in the vicinity of Cancun, with one group
experiencing improved dietary diversity, one seeing little change, and one group
experiencing a marked decline in dietary diversity (see “Tourism and Dietary Health”
section below).
Stonich (1998) details the increasing control of tourism in the Bay Islands by the
government of Honduras and by foreign nationals. She states that poor island residents,
both Anglophones and Ladinos from the mainland, are not averse to tourism
development, but want a greater stake and a stronger voice in how that development
played out. Environmental degradation is also an issue in tourism on the Bay Islands,
particularly habitat destruction and declining water quality. Ironically, and despite the
fact that many resorts stress environmental protection as part of their standard operating
procedure, tourism threatens ecosystems, such as coral reefs, that draw tourist to Roatán
in the first place (Stonich 1998:215-254). This habitat destruction bodes ill not only for
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the wildlife and resorts of Roatán, but also for local communities who are being deprived
of traditional sources of protein (seafood) and of arable land for subsistence cultivation.
Stonich has a similar stance to Pleumarom (1994), McElroy and Albuquerque (1992), and
Mader (2002) on ‘ecotourism’, or tourism that purports to prioritize the preservation of
local habitats and cultural traditions concurrent with the collection of revenue from
tourists. Tourism has especially high potential for deleterious political ecological effects
because this type of development is tailored more toward the desires of paying customers,
mostly wealthy foreigners, rather than the needs of local people.
In a somewhat related Costa Rican case study, Himmelgreen et al. (2006) describe
a situation in which efforts at habitat preservation have been substantially more
successful than on Roatán, but in which cultural and health issues have been problematic
all the same. This article describes a community in the vicinity of several rain forest
preserves where ecotourism has provided revenue without drastic habitat destruction, but
people have become reliant on a delocalized food system and have been subject to
increasing food prices and decreasing dietary quality. Additionally, the pressures of
population increase, catering to the proclivities of a tourist base that is increasingly more
dedicated to comfort rather than the ‘ecotourist’ experience, and poor planning at the
municipal and department level have led to land degradation in areas not under
preservation and decline in water quality throughout the entire area (Himmelgreen et al
2006; Welch 2008; Brown et al. 2008).
As with the World generally, Latin America has experience profound ecological,
political, economic, and cultural transformations in the face of the global tourism
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expansion. After detailing some basics of dietary health, this chapter will return to a
specific treatment of the intersection of tourism development and diet.

Dietary Health
Changes in dietary health and food systems can be linked to changing
environments and political economies. Delocalization of food systems, which Pelto and
Pelto (2000) define as disarticulating food systems from local production and tying them
into to geographically broader market systems, can precipitate marked cultural and
nutritional disruption. Delocalization is related to the process of food commoditization,
defined as a situation where food’s use as a marketable commodity takes precedence in a
society or community over other uses such as sustenance or as a material manifestation of
kinship networks or other social relations (Dewey 1989). In turn, this process of
commoditization can have profound effects on nutritional health and social relations
(Dewey 1989; Evans 1986).
In terms of food security and dietary diversity, respectively defined as reliable and
culturally appropriate access to calorically adequate and nutritionally sufficient diet and
access to a wide variety of macro and micro nutrients in order to maintain nutritive
balance (Eaton et al. 1988), the commoditization of food plays a key role in diminishing
the control local populations have over their own subsistence production. Pelto and Pelto
(2000:269-278) detail the historical delocalization of food production in relation to
commoditization. They cite the production of sugar and other cash crops of limited
nutritional value, the ever growing trend of rural to urban migration, and eviction of
peasants from traditional communal lands in favor of privately owned cash crop
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production farms as factors in diminishing food security and dietary diversity in
developing nations. Dewey (1989) addresses commoditization and delocalization of food
systems in Latin America linked to national government and multinational corporation
imperatives to promote cash crops for export. She discusses the uneven benefits of
commoditized food systems for local populations as well as the deterioration of
reciprocal food sharing among kin and other social groups within a community.
Specifically, she details the effects of increasing social stratification and nutritional
disparity when food has more primacy in a community, or a nation-state for that matter,
as a source of income than as sustenance or as a basic entitlement. Contrary to notions of
famine and mild to moderate malnutrition (MMM) being natural and endemic to certain
areas, food commoditization, power, and the differential access to natural resources are
essential components of these phenomena. Commoditization tends to shift food security
and dietary diversity away from kinship or other reciprocal distribution networks toward
issues of income and food entitlements (Leatherman and Goodman 2005; Messer et al.
1998). Food security and dietary diversity are contingent on having a reliable income,
especially for those subsisting solely on wages rather than practicing subsistence
production exclusively or as a complement to wages (Leatherman and Goodman 2005;
Himmelgreen et al. 2006; Schoepf et al 2000). The deleterious effects of MMM not only
pertain to caloric insufficiency (often closely associated with food insecurity) but to poor
dietary diversity, particularly curtailed access to protein, complex carbohydrates, zinc,
iron, and other micronutrients (Norgan 2002; Crooks 1998:339-355).
The ways in which undernutrition and micronutrient deficiency interact with other
health effects are myriad. Perhaps the most obvious manifestation of MMM is stunting,
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defined as low height for a given age. However, far from being a mere difference in
height, stunting correlates with a wide variety of health effects (Chavez et al. 2000:237251). Closely related to stunting, physical activity level has a strong association with
nutritional status and affects childhood development and cognition. For example Chavez
et al. (2000) cite a relationship between MMM and poor school performance. Another
effect of MMM crucial to life chances is work capacity; MMM shows a cyclical pattern
of decreasing work capacity and its rewards, further exacerbating the problem (Allen
1984).
Additionally, there is malnutrition and infectious disease, which have a
synergistic relationship that can lead to spiraling health deterioration. According to Allen
(1984) and Martorell (1980), the incidence of infectious disease does not vary
significantly between MMM and adequately nourished populations, but the duration and
severity of disease episodes is greater for MMM populations. A key reason for this
disparity is that infectious disease often results in poor food intake and nutrient
absorption. Not only do sick people generally eat little, but what they do eat is often of
minimal benefit due to nausea and diarrhea (Allen 1984:169).
Finally, it is worth noting that the processes associated with globalization have
not only exacerbated or induced undernutrition and micronutrient deficiencies in some
places (Nietschmann 1974), but have also lead to increasing rates of obesity and
associated disorders (Malina 2002; Ellison 2005; Leatherman and Goodman 2005;
Himmelgreen et al. 2006). The phenomenon of increasing obesity and metabolic disorder
has several facets that are connected with rapid dietary transitions which are associated
with political economic and cultural aspects of globalization. First is the drastic increase
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in high fat, low fiber, low nutrient processed foods in the diets of many populations
globally; this shift has occurred both as a result of the discursive prestige of western food
items (Evans 1986; Eaton 2008), and as a result of large scale political economic
processes that have created food systems wherein processed food is cheaper to purchase
than fresh fruits and vegetables. This latter process has not only occurred in developed
nations such as the U.S. but has been proceeding for the past several decades in
developing nations such as Mexico (Torres and Momsen 2005; Leatherman and
Goodman 2005), India (Himmelgreen personal communication Fall 2007), and much of
Central America (Stonich 2000; Himmelgreen et al. 2006). Another important facet of
increasing rates of overnutrition and obesity relates to Barker’s (1995; Prentice and Adair
2004) fetal origin of disease hypothesis, wherein radical, rapid environmental (or political
economic) changes affecting maternal dietary intake and energy balance during
pregnancy can have negative metabolic consequences later in life for offspring. In this
hypothesis, women who have had a low quality diet (specifically low in protein and fats),
and whose mothers and grandmothers have had poor diets, will show chemical processes
in the uterus which ‘program’ the fetus to expect a similarly poor diet. If the individual
experiences a radical shift to a richer, high fat diet in postnatal life, the chances of obesity
in childhood, and disorders such as diabetes and cardiovascular disease in middle age
increase greatly (Erickson 2005; Erickson et al. 1999; Gluckman an Hanson 2006;
Kuzwa 2007). Therefore, the globalization of food systems has serious implications for
chronic diseases as well and MMM and associated disorders.
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Tourism and Dietary Health
As a major sector in the current iteration of the global economy, tourism has had
tremendous effects on food production, food access, and dietary health (MacLeod 2004;
Torres 2003; Leatherman and Goodman 2004; Himmelgreen et al. 2006).
Leatherman and Goodman (2005) argue that tourism in the beach communities of
Quintana Roo and ecotourism around ancient Mayan archeological sites are associated
with curtailed subsistence production in those areas. Tourism in the state of Quintana
Roo in Mexico’s Yucatan Peninsula circumscribes the geographic area available for the
traditional milpa production system long utilized by the Maya of this region. Limited
land access leads to overuse of plots with consequent leaching of the soil, diminishing
crop yields, and decreased production. In addition, the idea of easy money in the tourism
industry draws many young adults, a crucial part of the milpa workforce, away from their
family villages into tourist hotspots such as Cancun. The results of this study also
dovetail with Torres’s (2003) conclusions pertaining to the lack of utilization of local
produce on the part of resorts and general neglect of the agrarian sector by state and
national governments. In the context of Quintana Roo communities, steady employment
in a tourist enterprise could yield relatively good food security and dietary diversity, but
sporadic employment and curtailed subsistence production lead to decreases in both; even
the benefits of steady employment are only as secure as one’s job in a tourism concern.
Another dietary trend is a great increase in “junk food”, which the authors define as any
food with a small nutritive contribution relative to fats and processed sugars (such as
Cheetos, candy, and soft drinks). This increased consumption of junk food is linked to
commoditization and advertising practices and may be responsible for contradictory
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trends of childhood stunting, adult obesity, and diabetes in the same area (Leatherman
and Goodman 2005).
Himmelgreen et al. (2006) have published a study of their research on the growth
of the tourism sector and broader economic and dietary changes in the Monteverde Zone
in the central mountain ranges of Costa Rica. This study compares two towns, one with
heavy involvement in agriculture and minimal involvement in tourism and another whose
economic profile was largely a mirror image of the first. In the town oriented toward
tourism, Himmelgreen et al. (2006) have found a similar concurrence of stunting, food
insecurity and rising rates of obesity for somewhat different reasons than those pertaining
to the Quintana Roo studies. While the importance of ecotourism to this region has
enhanced ecological preservation and may have even increased land area in endemic
cloud forest habitat, this habitat preservation, coupled with increases in people and
dwellings has decreased the number of families involved in subsistence production in this
community. Himmelgreen et al. (2006) have associated this reduction in agriculture with
changes in diet toward more junk food and other highly processed food, with a reduction
in the amount of fruits and vegetables consumed in most households. Ironically, the
research team associates higher percentage of processed foods with greater food
insecurity. Perhaps, as in the U.S., junk food is the cheapest option available in local
markets.
In an example more closely related to this dissertation, Stonich (1998) details the
development of tourism on the western end of Roatán and the detrimental effects this
development has had on the local environment. She also describes the disparate benefits
of tourism that accrue to local elites and foreign nationals to a much greater degree than
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poor island residents. In Brown (2006) several respondents cited similar disparities in
terms of the unfair contracts they receive for performing traditional dances or music at
resorts on Roatán. In addition, I found widespread sentiment that “gringo” expropriation
of land for resort development or the building of villa style homes has deprived local
families of land for farming and contributed to the curtailment of subsistence production
among households in the research community. Though many residents still engage in
small scale fishing for some of their diet, the increasing commoditization of these fish,
along with widespread degradation of marine ecosystems such as coral reefs, has
diminished the numbers of many food species and the average sizes of specimens caught
(David K. Evans personal communication May 2005). These environmental changes,
coupled with the ever increasing articulation into wage based economic strategies such as
commercial fishing and tourism, underlay dietary delocalization and food
commoditization in this community. Despite the continued predominance of items such
as bananas, plantains, and fish in the local diet over the past thirty years, the source of
these items has changed significantly. While older participants remember the bulk of
their food being grown or caught locally as recently as a few decades ago, today the vast
majority of fruits, vegetables, and meat from land animals is purchased in super markets,
bodegas, pulperias, or even from pickup trucks plying their trade on the roadside. In
addition, junk food has become ubiquitous in this community as in other towns on
Roatán. As in other Latin American tourism studies (Stonich 2000; Torres 2003;
Leatherman and Goodman 2005; Himmelgreen et al. 2006), my pilot study provides a
rough idea of the interplay between environment and global political economic forces
within a local context.
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Overall, tourism in Latin American has been associated with increasing food
commoditization, variable effects on dietary diversity and food security, and increases in
the quantity of junk food available. These developments have not only been associated
with increasing rates of obesity and metabolic disorder in many locations, but also with
increasing vulnerability to the vagaries of global markets which treat food as they do any
other volatile commodity. The next section deals with the implications of the current
global economic downturn in greater depth.

CONCLUSION
In the face of recent global economic trends the pace of tourism development in
much of the World, including Latin America, most likely has slowed greatly or even
reversed into negative growth because of the financial uncertainty and newfound
frugality of potential western tourists. This turn of events could hold dire consequences
for areas dependent on tourism, especially if changes in habitat, land tenure, or social
structure have been profound enough to make the return to alternative strategies such as
fishing or cultivation difficult. While tourism has been a mixed blessing at best, a sudden
drop off in the sector may have an even more negative impact for many Latin American
communities. This grim prediction may hold especially true for the Island of Roatán,
which is heavily dependent on tourism both for governmental revenue and individual
household income. A precipitous downturn in tourism revenues may lead to higher
unemployment, greater food insecurity, a per capita decline in nutritional status, and
worse overall health for many households on the island. This project sheds much needed
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light on the effects of the meltdown on the already problematic dynamic of Roatán’s
articulation in the global economy through tourism.
Overall, an amalgamation of bioculturalism and political ecology is the best
approach for addressing the research question upon which this project is based. The
study is biocultural in nature because of the explicit political economic approach to how
macroeconomic phenomena in food systems and finance may interact with local level
cultural dynamics and biological health. In turn, it is political ecological because of the
discourse and data regarding changes in land use since the 1960s (see Evans 1966; 1986;
Stonich 2000; 2005), particularly the shift away from subsistence cultivation toward
tourism work. Of particular moment is the idea of conservation efforts, resort
development, population growth, and the growth of a capitalist cash based economy
having a combined effect of pushing people into wage labor and a commoditized food
system and away from a more self-sufficient food system based on the products of a
household’s own cultivation and artisanal fishing. An amalgamated approach addresses
all of these aforementioned issues in a concerted, holistic manner.
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CHAPTER 3:
RESEARCH DESIGN AND METHODOLOGY

INTRODUCTION

A flexible and holistic methodology is a necessity for a project addressing the
complex question of how global crises in food prices and finance affect nutrition and
foodways in communities on Roatán. Holism and flexibility are especially pertinent
because this project employs a theoretical perspective that is biocultural and political
ecological. It links the global and local levels of analysis and different topical foci. A
mixed methods approach facilitates the answering of the following research question in a
manner that is scientifically rigorous and ethnographically rich. The use of mixed
methods is powerful in that it allows for the assessment of how the food crises of the
2000s and the 2008 global financial crisis have affected: 1) livelihoods; 2) trends in
tourism development; 3) foodways; 4) and dietary diversity and health on Roatán. This
chapter reiterates the research question and aims and includes a discussion of the broad
array of qualitative and quantitative methods needed to capture these somewhat disparate
data.
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Research Question and Aims
Research Question
The question that guides this research is, “How has the current global financial
and economic crisis that was precipitated by events such as the plummeting of mortgage
backed securities and the failure of several financial institutions in developed nations,
coupled with the ongoing hyperinflation of global commodity food staples of the 2000s,
affected access to food and nutritional health for two communities on Roatán?” This
research focuses particularly in the following sub-questions:


How has the financial crisis affected household ability to make a living,
particularly in the tourism sector?



What is the degree of food commoditization in food system; availability and
prices per unit volume?



Food access: What is the proportion of household diets obtained from
commoditized food system versus the proportion obtained through other means
such as subsistence cultivation or artisanal fishing?



Dietary diversity: Defined here as the number of different foods or food groups
consumed over a given reference period (in this case the previous year) (Ruel
2003). What is the degree to which household diets are broadly varied?



Food security: Defined here as reliable and culturally appropriate access to a
calorically adequate and nutritionally sufficient diet (Coats et al. 2007). How
have these crises affected reliable and culturally appropriate access to a
calorically adequate and nutritionally sufficient diet?
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Nutritional status: What is the degree to which children within households
maintain a healthy height for age and weight for height; what is the degree to
which adult respondents maintain a healthy weight?

Research Aims
1. Assess the geographic and economic source(s) of foods consumed by households in
two different communities on Roatán.
2. Discover how the current economic and food crises have affected foodways and
nutrition on Roatán.
3. Assess how the current economic crisis has affected environmental degradation,
economic growth in the tourism sector on Roatán.

RESEARCH PLAN
This project employs a baseline and follow-up study design to compare dietary
and nutritional issues in relation to economic shifts across social strata in the Roatán
communities of West End and Punta Gorda. For this study, I treat data from the first
round of data collection during the dry and low tourism season as a baseline and data
collected during the second round of data collection during the wet and high tourism
season as the follow-up data. I have also collected an initial round of household and
market survey data during the low tourism/dry season (April to September 2011) and a
follow-up round of these same types of data during the high tourism/wet season (October
2011 to March 2012) in order to account for seasonal variation in economic activity and
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diet. A complementary mixed methods approach drawing on qualitative and quantitative
methodology addresses the research question stated above.

Site Justification
The selection of the towns of West End and Punta Gorda encapsulates the
cultural, economic, and ethnic variation that existed on Roatán prior to the current
economic and food crises. West End is primarily dependent on tourism and has several
“Islander” households, Ladino households, and North American expatriate households
(Stonich 2000). Punta Gorda is a primarily Garifuna community that relies on
commercial fishing, tourism, artisanal fishing, and small scale enterprises (Brown 2006;
Kirtsoglou and Theodossopoulos 2004). The primary basis for the comparison between
these two communities lies in the fact that, while West End is one of the key locations for
the operation and control of resorts on Roatán, Punta Gorda has far fewer tourist
attractions and more peripheral involvement for residents who work in occupations
related to tourism. Including both of these communities provides rich, representative data
on the full range of experience of recent worldwide events from a broad array of the
different cultural and economic groups on the island.

Research Design
Sampling
Because national census data on Roatán do not keep pace with the rapidly shifting
demographic changes currently characterizing island communities, this project has
utilized a quota sample of families from West End and Punta Gorda for interviews with

63

care toward representation of the major ethnic groups on the island: Islanders, western
expatriates of long term residents (at least five years), and Ladino migrants from the
mainland of Honduras (Stonich 2000). However, because the vast majority of Punta
Gorda’s residents are Garifuna, this group is overrepresented at this site, while the West
End portion of the sample seeks to include a balance of populations. To the extent
possible, this sample accounts for variation in socioeconomic status and economic
strategies (involvement in tourism, commercial fishing, mixed strategies, etc.). For the
purposes of this project, a household includes members of a family (real or fictive kin;
blood and marriage relations) who reside under the same roof or in dwellings sharing
close proximity, and share in a preponderance of social activities such as cooking, eating,
housework, and income and resource pooling. In order to address the problem of in and
out migration, the project employs a threshold of at least four months of the year of
meeting the aforementioned criteria in order to be counted as a member of the household.
Although this sample is not random and therefore generalization is limited, this sampling
strategy has enabled the selection of households for maximum variation in terms of the
independent variables (Bernard 2002). In total, the study sample includes 81 households
(40 in West End and 41 in Punta Gorda) for the first round of data collection with
attrition of some households for the second round reducing the total sample for this round
to 66 households (30 in West End and 36 in Punta Gorda). The first round number is
based on the power analysis shown in Table 3.1, indicating it has adequate statistical
power.
Table 3.1: Power Analysis (courtesy of http://homepage.stat.uiowa.edu/~rlenth/Power/)
Linear Regression
N=30:Power=1.00
N=40:Power=1.00

T-test
N=30: Power=0.75
N=40: Power=0.87

ANOVA Variance
N=30: Power=0.97
N=40: Power=0.99
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ANOVA F-statistic
N=30: Power=1.00
N=40: Power=1.00

Reasons for attrition include failure to contact the interviewee again due to
general non-availability at home, interviewees stating their own unavailability for the
second interview, and lack of understanding the necessity of the second interview despite
a thorough explanation by the researcher. Overall, respondents have tended to be busier
during the high/rainy season, making follow-up interviews more difficult to arrange. For
household interviews, I have interviewed the adult most responsible for food preparation
whenever possible. Therefore, most of my household respondents are female (61) but
some are male (19) due to reasons outlined in the data collection strategy sub-section
(below) of this chapter. This sub-section also explains the criteria for anthropometric
measurements conducted on children within the household.

Data Collection Strategy
In order for this project to be thorough and successful, I have collected a broad
array of data about local livelihoods, local foodways, and nutrition. Table 3.1 below
shows the data that are necessary to answer the research question, along with the methods
used to collect and analyze the data.
As depicted in Table 3.2, the political ecological component of this project
necessitates an answer to the question of the ways in which households access food; this
question ties in with research aims 1 (access and sources of food) and 3 (effect of recent
crises on tourism sector). A thorough treatment of the question requires data on income
and occupations in households, changes in the tourism sector from 2005 to 2010, land
tenure, and food availability and acquisition strategies.
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In turn, the biocultural component of the project requires answers to the portions
of the research question dealing with dietary diversity, food security, and nutritional
status. The first two of these questions address research aims 2 (effects of current crises
on foodways and nutrition) and three; the latter addresses research aim 2. Dietary
diversity can be elucidated by data on types and frequency of foods consumed and food
security can be found through data pertaining to reliability of access, coping strategies in
times of scarcity, and level of anxiety about the present or future ability to access food.
The nutritional status portion is best discerned through data pertaining to height, weight,
and body fat percentage in children and adult respondents.

Table 3.2: Research Plan Table
A.
Theoretical
Perspective
Political
Ecology (of
Health)

B. Research
Question


Food
Access
Strategies
(Research
Aims
1&3)

C. Needed Data





Biocultural
Synthetic







Dietary
Diversity
(Research
Aims
2&3)
Food
Security
(Research
Aims
2&3)
Nutrition
Status
(Research
Aim 2)





D. Data Collection
Methods

Income/
Occupations
Changes in
Tourism
Sector
Land
Tenure
Food
Availability
and
Acquisition
Dietary
Diversity
Food
Security
Basic
Nutritional
Status
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Participant
Observation
Informal
Interviews
SemiStructured
Interviews
Archival
Searches
Market
Survey
Food
Frequency
Questionnai
re
Household
Food
Insecurity
Access
Scale
Stature
Weight
Skinfolds
Body Mass
Index

E. Analytical
Methods
Qualitative

Code and
Text Analysis

Finding
Cogent
Narratives
and Context

Quantitative

Descriptive
Statistics

Means testing

Best Fit
Regression
Models

Multivariate
as Applicable

Because this project focuses so heavily on the local economy, a comprehensive
list of occupations, sources of income (to include remittances), amount of income, and
other ways of accessing resources for each household in the sample throughout the year
provide invaluable information for the project. The methods most suited to collecting
these data are participant observation, informal interviews, and semi-structured
interviews. Participant observation has allowed for direct observation, and in some cases
participation, of occupations, income generation, and any other subsistence activities
practiced by people in the research communities. Examples include tourism based
enterprises such as dive shops, cruise ship tours, dance performances, and craft sales.
Participant observation also occurred for other types of economic activities such as
fishing and subsistence cultivation. The geographic focus of participant observation has
been on businesses, small scale enterprises, and other activities in West End and Punta
Gorda, with occasional forays into other on island locations such as cruise ship ports or
Pigeon Key when deemed relevant to the research. Logistically, participant observation
has entailed compiling detailed notes about events of the day each night in Word 2010
files on a laptop. Informal interviews are similar to simple conversations, wherein the
researcher has themes in mind, but not predetermined questions. This method has been
useful for collecting contextual data about livelihoods, as well as allowing for responses
that are unexpected but may be important for understanding the local economy (Bernard
2002; Evans 1966; Juarez 2002). Like participant observation, informal interviews
facilitate the collection of qualitative ethnographic data about all variables pertinent to the
project. For the purpose of this project, semi-structured interviews utilize a pre-written,
pre-tested interview schedule consisting of questions pertaining to general information

67

about the household (number of occupants, occupations, education, etc…), changes in
diet since the food and economic crises, changes in household food sources and access,
changes in food prices during this same time period, and general questions about cultural
and economic change (Bernard 2002). The interview instrument elicits the number and
type of occupations by listing all the ways household members earned income over the
past (see Stonich 2000). I have assigned each household a number to denote the total
number of occupations. This technique allows for a more focused collection of qualitative
data, without the interviewer curtailing unexpected responses with his or her own
preconceptions. The protocol for administering the semi-structured household interview
has been for me to interview respondents, either at a pre-arranged time and place or at
opportunity, by reading the questions off of the interview instrument and giving the
respondent a chance to respond in his or her own words. After obtaining informed
consent for the interview, I have digitally recorded the audio for better text analysis. The
semi-structured household interview is part of the “household data collection package”
wherein I have conducted the semi-structured interview in concert with the dietary
diversity survey, food security survey, and anthropometric measurements described
below in this subsection. Whenever possible, I have interviewed the head of the
household most knowledgeable about family dietary patterns and who is primarily
responsible for food acquisition and preparation. During some household data collection,
it has been necessary to interview another adult in the house due to the unavailability of
the person primarily responsible for food preparation or a general tendency among some
families for the woman of the house to defer to the man of the house during the interview
despite the fact that the woman does most of the food preparation. Other challenges of
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data collection have often made it unfeasible to insist on the optimal interviewee for the
household (see fieldwork challenges section of this chapter). A sample semi-structured
interview instrument appears in the appendix.
Complementary to occupational data is a picture of the overall health of the
tourism sector for the island of Roatán as a whole; specifically, changes in visitor-ship
and revenue for hotels and cruise-ship volume before the financial crisis (approximately
2005), during the late global recession, and through the time of the study. This
information is best gleaned from informal and semi-structured interview responses and
from archival data gathered from the Honduras Ministry of Tourism (2010) and cruise
lines serving the island. I conducted a semi-structured interview related to changes in
revenue and visitor-ship from 2005 to 2011 with six tourism related business owners or
managers in West End and three in Punta Gorda, where such businesses are much fewer.
The appendix also gives a sample of the business semi-structured interview instrument.
In order to assess pertinent trends toward food commoditization and participation
in a market economy, it is important to understand land tenure and the degree of
concentration of land ownership and access in an area. While attempts to address this
question with data about land tenure and access to land for cultivation on Roatán through
land title records at the two municipal have proven unfruitful, informal interviews and
participant observation have given me a rough idea of land access for most if not all
households in the sample.
In terms of information related to food access, it is necessary to obtain data both
on the physical and economic availability of food in a local area and data about how
particular households access food. This project captures data on the physical availability
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of food by participant observation fieldnotes, responses to semi-structured and informal
interviews, and by market surveys conducted once during the dry season and once during
the wet season (see discussion of seasonality below) to capture solid quantitative data on
this issue. Market surveys occurred in all types of markets that sell food to households in
the two research communities including supermarkets, mini-supers (a one room store
somewhat smaller than a supermarket), and pulperias (a small one room store, often a
room off of a residence), a few stalls of the Mercado Principal (Main Market) in Coxen
Hole, as well as pickup trucks that move around Roatán selling produce to pulperias and
households. The market survey consists of direct observation of types of foods,
quantities available as measured in applicable unit volume, and price of the food items
per unit volume in local currency (converted to USD in analysis); where possible, I have
interviewed market owners or managers about the source, frequency of shipment, and
relative importance of food items in terms of sales. I have conducted market surveys in
the two research communities as well as other communities where denizens of West End
and Punta Gorda shop for food such as Oak Ridge, French Harbour, and Coxen Hole.
These market surveys represent a crucial step in understanding the commoditization of
food for the area of study and how this may be influenced by broad scale ecological and
economic forces. This method is especially important to this study in understanding the
effect of the current crises on food commoditization trends seen in previous work (Evans
1986; Stonich 2000; Brown 2006). A sample market survey instrument appears in the
appendix.
For a holistic picture of food access in the communities, it is crucial to ascertain
all of the ways in which households acquire food. It is also important to measure dietary
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diversity within households. Fieldnotes from participant observation and informal and
semi-structured interviews elucidate the various strategies households use to obtain food,
including purchased food from any source, food cultivated by the household or by
relatives or neighbors, or seafood obtained by artisanal fishing. Additionally these
methods provide ethnographic context both to food access strategies and the frequency of
consumption for important foods, a good proxy for dietary diversity. The project also
assesses dietary diversity utilizing a food frequency questionnaire (FFQ) constructed
from a list of commonly observed foods from my pilot study (Brown 2006) and then
modified through free list exercises with key informants. This approach is most
efficacious for Roatán because there is no previously published FFQ instrument for the
island. The instrument itself consists of questions related to the frequency of
consumption for representative foods of different culturally appropriate categories, such
as meats, fish, fruits, and vegetables. The FFQ is embedded within the semi-structured
interview instrument as part of the household data collection package. The
administration of the FFQ involves a pause in the semi-structured interview at question
11 (see appendix, part A) and reading off the list of foods and asking the respondent how
frequently the household consumes said food, and then marking the frequency response
that most closely corresponds to the respondents answer. The list of food frequencies is
followed by questions related to the frequency of consumption of fats and oils and a
catchall question eliciting other foods eaten more than once a week but not listed in the
survey. The FFQ is a valid estimation of dietary diversity (Willett 1998) and can be
tailored to be culturally appropriate for specific local contexts (Himmelgreen et al. 1998).
As elucidated in the data analysis sub-section below, I have calculated dietary diversity
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scores by adding up the frequencies of each food in a category, and then dividing this
number by the number of foods in the category in order to obtain a category score. I have
then added up the category scores in order to obtain a total dietary diversity score. In this
case, I conducted the FFQ with the head of household most responsible for food
preparation whenever possible in order to capture the most detailed data about food
preparation, consumption and access habits for the household as a whole. While the
instrument may assure an accurate picture only of the respondent’s diet, it is a good
indirect indicator of general dietary tendencies in the household. This strategy follows a
precedent in other studies (Himmelgreen et al. 2006; Dressler et al. 2005a; Leatherman
and Goodman 2005). Furthermore, data from the FFQ can also be used to assess whether
there is more variation in dietary diversity by household or by community. In other
words, is membership in a particular household (with a particular income and
occupational mix) a greater predictor of the degree of food insecurity or location in a
particular community? The FFQ is useful for addressing this question. The appendix
provides a sample FFQ instrument.
Closely related to food access and dietary diversity is food security. The project
measures food security by combining qualitative data from participant observation,
informal interviews and semi-structured interviews with quantitative data from a
household food insecurity access scale (HFIAS). The HFIAS is a nine-question scale
designed to measure four cross-culturally applicable domains related to food security:
anxiety and uncertainty about food access; insufficient food quality; insufficient quantity
of food; and concern about obtaining food through socially acceptable means (Coates et
al. 2006; Coates et al. 2007). Though only the last dimension has a high degree of cross
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cultural validity on the standard form of the instrument, the other domains can be readily
adapted to a specific cultural context to ensure internal and external validity (Deitchler et
al. 2010; Coates et al. 2007; Knueppel et al. 2010). The adaptation process entails testing
the instrument with key informants and with members of the population of interest who
are not included in the sample, then modifying the instrument (e.g. using more culturally
relevant terms to get at key concepts) to ensure comprehension by respondents and
relevance to a local context (Coates et al. 2007). Like the FFQ, the HFIAS is part of the
household data collection package and has been administered concurrently with the other
components of the package. In this case, the procedure is to pause the semi-structured
interview at question 15 and administer the survey. I have read each primary question
and put a 0 on the blank for no response and a 1 on the blank for yes responses. For
primary questions with yes responses, I have asked the scale question, and putting a
number from 1-3 with increasing scale of severity of response (see figure 3.5 below). In
order to generate an HFIAS score, I have added up the numbers corresponding to the
scale question response and used the total as the score. I have then placed each score into
a category in accordance with Coates et al. (2007), with scores of 0-1 being food secure,
scores of 2-8 having mild food insecurity, scores of 9-16 having moderate food insecurity
and scores of 17-27 having severe food insecurity. As with the FFQ, I have conducted
the HFIAS with the head of household most responsible for food preparation whenever
possible. While this instrument is sensitive to inter-household variation in food security,
it is not as well equipped to detect intra-household variation in food security. Detailed
observations and interview data from a subset of households in the sample provide a
more complete picture of which household members have priority to access to food, a
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variable that has shown marked cross-cultural variation (Gross and Underwood 1971;
Himmelgreen et al. 1998). The appendix has a sample HFIAS instrument.
Finally, an assessment of anthropometric nutritional status of household
respondents and whenever possible children is necessary in order to assess how any
interconnection between economics and diet is affecting the health of the local people. I
conducted this assessment by taking measurements of stature (in cm, to the nearest 0.1),
weight (in Kg, to the nearest 0.1), and body fat percentage. While the measurements of
height have been conducted on a plastic portable stadiometer carried in pieces and
assembled at the site of the household data collection package, the measurements of
weight have been taken on a portable digital scale capable of plugging into an electrical
outlet or utilizing battery power. In accordance with Gibson (2005: Frisancho 1990), I
have placed the stadiometer and scale on the most level surface available, then conducted
the measurements and recorded them on a scratch piece of paper or the top of the semistructured interview instrument to be entered into an anthropometric database at the
earliest possible convenience. The procedure for measuring height is to ask the
respondent to stand on the base of the stadiometer facing outward with feet together,
hands at the side, and heels, buttocks, scapulae, and the rearmost point of the head
touching the measuring rod; the researcher or assistant then brings the top piece down so
that it is depressing the hair, but just touching the head and not pressing any harder.
Next, the researcher asks the respondent to move out from the stadiometer and then
records the measurement to the nearest 0.1 cm. In order to measure weight, the
procedure is to turn on the scale, ensure it is in kg rather than lb mode, let it calibrate, and
then ask the respondent to step on the scale with feet together and stand up straight on the
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scale until the digital reader stabilizes; then the researcher records the weight to the
nearest 0.1 kg and asks the respondent to alight from the scale. On Roatán, the researcher
must also be prepared to show the respondent his or her own weight in pounds.
Additional measurements of adults include waist circumference, hip circumference,
subscapular skinfold, and triceps skinfold. I have measured the waist circumference by
stretching a tape measure around the waist, with garments lifted up and bare skin exposed
if possible, orienting the tape in straight plane at the top of the pelvic girdle on both sides.
For hip circumference, I have used the same procedure, measuring at the widest part of
the pelvic girdle and the farthest protrusion of the buttocks in a straight plane, noting the
clothes worn for the measurement. In order to take the skinfold measurements, I have
used a set of Lange® calipers on marked spots below the scapula and on the triceps,
taking three measurements of each respondent and using the mean of the three as the
respondent’s skinfold value. For the subscapular measurement, the procedure is to ask
the respondent to place the left are at a 90o angle behind the back in order to find the spot
below the scapula at a 450 and mark this spot, then have the respondent relax the arm.
The researcher then places the thumb and index finger of the right hand 1cm above the
marked spot and then applies the calipers to the spot at let settle for three seconds, then
recording the measurement to the nearest 1mm (based on the specificity of measurement
of Lange® calipers. For the triceps measurement, the researcher asks the respondent to
place the left arm at a 90o angle across the abdomen, then finds the midpoint between the
olecranon process (elbow) and the acromion process (shoulder), marks the midpoint,
places the thumb and forefinger on the spot 1cm above the mark, then uses the same
process for measurement as the subscapular skinfold (Gibson 2005).

75

In accordance with Gibson (2005), I have assessed the prevalence of obesity and
the risk of cardiovascular disease in three ways; by calculating body mass index (BMI);
by calculating body fat percentage (Frisancho 1990; Gibson 1993); and by calculating
waist to hip ratio. It is important to include waist to hip ratio because this index gives a
solid direct indication of central (abdominal) adiposity, as opposed to general adiposity.
Several sources (Esmaillzadeh et al. 2004; Wei et al. 1997; Folsom et al. 1993; Pi-Sunyer
2000; Gibson 2005) suggest that central adiposity is associated with greater risk of
cardiovascular disease than gluteo-femoral adiposity. The calculation of BMI is
governed by the following equation:

BMI=(Weight in Kg)/(Height in meters)2)X100 (Gibson 1993:59)

The project compares BMI data against the World Health Organization (WHO) standard
(WHO 2010; CDC 2010) with a BMI below 18.5 being classified as underweight, from
18.5-24.9 as normal weight, 24.9-29.9 as overweight, and 30 or above as obese. In order
to balance the drawbacks in BMI such as overestimation of overweight or obesity in
highly muscular individuals, I have also calculated the body fat percentage by using the
skinfold measurements in the following equation taken from Gibson (2005; Frisancho
1990:24):

%F={4.57/D-4.14}X100%
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In this case D=density and the density is calculated from a table based on the subscapular
and triceps skinfold values placed into an index adjusted for age group and sex (Gibson
2005; Frisancho 1990:23). The body fat percentage standards for this study are based on
American Exercise Council standards (Casey 2003). Table 3.3 gives the categorical
ranges for males and females.
Table 3.3: Body Fat Percentage Category Ranges for Males and Females
Body Fat Percentage Category

Male Ranges

Female Ranges

Low Body Fat Percentage

2-13%

10-20%

Normal Body Fat Percentage

14-17%

21-24%

High Body Fat Percentage

18-25%,

25-31%

Obesity

26% or greater

32% or greater

Lastly, the waist to hip ratio is a rough indicator of elevated risk of cardiovascular
disease, with a ratio of 1.00 or greater indicating elevated risk for men and a ratio of 0.80
or greater indicating elevated risk for women (Gibson 2005).
In order to assess the prevalence of stunting, wasting, and obesity in children, I
used heights and weights to calculate Z-scores of height for age and weight for height and
also to calculate BMI-for age. Whenever possible, I have measured one child between
the ages of 7 and 18 years who lives in the household from which data is being collected.
After obtaining assent from the child, and informed consent from a responsible adult, I
have taken measurements of height and weight using for children in the same procedure
as for adults. The equation for z-score for height for age is as follows:

Z=(Subject Ht in meters/mean Ht for age in meters)/Standard Deviation
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The Z-score equation for weight for height is as follows:

Z=(Subject Wt in Kg/mean Wt for Ht in Kg)/Standard Deviation

Both the mean height for a given age and the mean weight for a give height are gleaned
from tables provided by the WHO (2013). In the case of height-for-age, values less than
-1.96 SD are considered stunted and in the case of weight-for-height, values less than 1.96 SD are considered to be cases of wasting (Frisancho 1990).
In order to assess the prevalence of obesity in children, this project utilizes WHO
BMI for age standards for children less than nineteen years of age (WHO 2010). The
calculation of BMI-for-age begins with the calculation of the child’s BMI in the same
manner as for adults. The researcher then plugs this value into a BMI-for-age percentile
chart (WHO 2010; CDC 2011), then records each child’s BMI-for-age percentile, with
children at less than the 5th percentile are classified as underweight, those in the 5th-<85th
percentile as healthy or normal weight, those in the 85th-<95th percentile as overweight,
and those at the 95th percentile or above as obese.
Though the anthropometric data outlined above do not provide any detail on
micronutrient balance, they will give good indirect indications of basic nutritional status
(Gibson 2005).
Because tourism seasons are fairly synchronized with climactic seasons on
Roatán, with the high tourism season and the wet season falling from roughly October to
April and the low tourism season and dry seasons falling from roughly May to
September, it is important for this study to assess seasonal variation in economic and
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dietary patterns. While weather variation and crop cycles can affect physical availability
of food, seasonal variation in income can affect food security and the frequency of food
items households choose to purchase. Therefore, I have conducted the market survey,
FFQ, HFIAS, and anthropometric measurements twice during the study. I synchronized
these measurements such that one round occurred during the dry/low season and one
round occurred during the wet/high season. Participant observation has also aided in the
assessment of seasonality, as this method was continuous throughout the course of data
collection in the field.
Since this project seeks to assess the effects of the recent crises of food prices and
finance, it is important to obtain retrospective data in order to compare to the current
situation. This project compares the years the field period of April 2011 to April 2012
and 2005 for all variables except food security and nutrition. Retrospective comparisons
of these data are not feasible due to the lack of precision of long term memory on food
security and the lack of comparable physical data on nutrition.

Data Management
As an initial step in quantitative analysis, I have created a spreadsheet for the first
round of household data collection that includes variables such as the community of the
respondent, primary occupational category, income category, degree of subsistence
cultivation and artisanal fishing, tourism involvement, dietary diversity scores and
categories, food security scores and categories, and anthropometric data such as weight,
height, BMI, and body fat percentage. I have created and analyzed separate spreadsheets
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for each round of market surveys in order to understand physical availability and pricing
of foods for households within the sample.
The primary occupational category derives from the primary source of income
cited for the household during the given round of data collection. Because some
particular occupations are cited for only one household and make analysis more
problematic, I have consolidated the primary occupations into five broad categories. The
first category, business ownership and high level tourism, includes owners of businesses
that employ other workers and have or rent physical assets such as vehicles, cooking
equipment, or buildings; it also includes relatively high paid tourism workers such as full
scuba diving instructors who also tend to have more stable employment than other
tourism workers. The category of mid-level tourism includes tourism workers such as
wait staff, cooks, and independent cruise tour operation staff who are not as highly paid
as the high end tourism staff, but tend to have higher pay and more steady employment in
tourism related occupations than some other, more sporadic workers in tourism. The
third category is small scale enterprise which includes independent water taxi operators,
food vendors without permanent staff or business location, souvenir vendors, and others
who make a small, sporadic income off of tourism but are not directly associated with
larger, more stable tourism related businesses. The category of shipping and seafood
includes commercial fishermen (on boats large than a dory going out for extended
periods), seafood processing plant workers, and sailors on cargo ships or oil tankers. The
final category, retail and office work, includes teachers, workers in stores that cater to a
wide range of people, and office workers in government or private, non-tourism related
businesses. Upon conducting analysis with these original categories, it has become
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apparent that some of the cell sizes were fairly small (>20). Therefore, I have
consolidated the five occupational categories into three categories. I have done this
firstly by collapsing the business owner and mid-level tourism categories into one
category called tourism work, which still makes a distinct group based on a regular, fairly
stable income based on tourism. I have also collapsed the shipping and seafood and
office and retail groups into the shipping, seafood, and office group; though this group is
a bit more unwieldy than the original two groups, it still consists mostly of households
involved in sectors other than tourism and makes a coherent group. I have left the small
scale enterprise group as is because it already had a large cell size and belongs in a
distinct category of households engaging in entrepreneurial activities for a sporadic
income. This collapsed categorization has increased the cell sizes to over 20 for each
group in both rounds of data collection and has had the effect of making the different
occupational groups closer in number of households. In the interest of a thorough
analysis, I have used both the original and collapsed categorizations of occupational
groups as an independent variable for each dependent variable analyzed.
In order to create income categories of low, medium, and high income for the
purposes of analysis, I have estimated the relative income of each household based on
responses related to household occupation and change in income since 2005 and on
responses to the household inventory question at the end of the semi-structured interview.
Again because of small cell sizes, specifically for the low and high income groups, I have
also included a collapsed categorization of income group, the lower income group, and
the higher income group, as an alternative independent variable in the analysis of all
dependent variables. I have achieved this new categorization by reassigning household

81

from the medium income group to one of the collapsed group based on the presence or
absence of appliances beyond a stove such as working oven, a refrigerator, entertainment
electronics, tools beyond a machete, and/or capital assets such as motorized vehicles or
boats. Additionally, large cinderblock houses (painted) with concrete floors or wellconstructed wooden houses counted as indicators of higher income more than houses
made of waddle and daub, sheetrock, or plywood.
A dummy variable, tourism involvement derives from responses to occupational
questions on the semi-structured household interview. Households with any member
doing any sort of work with tourists, such as guiding tours, driving a water taxi, dive
master work, are counted as a ‘yes’ and households with no-one involved in tourism in
any capacity are counted as a ‘no’. The purpose of this independent variable is to
ascertain whether income gleaned from tourism in in of itself is a factor in dietary
diversity, food security, and anthropometric indices irrespective of whether tourism work
is the household’s primary occupation.
A means of getting at household and community variation in the less
commoditized subsistence strategies of subsistence production and artisanal fishing, the
namesake variables for each categorize households as not participating, occasionally
participating, sometimes participating, or frequently participating based on responses to
the pertinent questions on the semi-structured household interview. Both the subsistence
cultivation and artisanal fishing variables have original categorizations with four
categories and collapsed categories of two categories, with both categorizations being
based on degree of involvement in cultivation or fishing. The collapsing of categories is
for the same reason stated for occupation and income and I have presented analyses of
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both the original and collapsed categorizations of these variables for every dependent
variable.
For dietary diversity, I have entered frequencies of consumption for each of the
items on the FFQ for each household based on responses to the questionnaire. For each
broad category, such as dairy, meat, fruit, junk food, etc., I have calculated a category
frequency score or index by adding every frequency number in the category and then
dividing that number by the number of foods in the category. This procedure mitigates
the effect of categories with more foods, such as junk food, skewing the total scores.
Next, I have added each of the category scores to obtain a total dietary diversity score.
The final step in preparation for analyzing dietary diversity is the creation of the dietary
diversity categories of low, medium and high, with scores less than 84 being placed in the
low category, scores between 84 and 140 being placed in the medium category, and
scores greater than 140 falling into the high category. These ranges are based on the fact
that 84 is the upper bound of the 25th percentile of dietary diversity scores for the total
sample in the first round and 140 is the lower bound of the 75th percentile for the total
sample in the first round. Because the distribution of dietary diversity scores for the
sample is not normal in Round 1 (low dry season), I have used the SPSS (2012) ranked
variable function to calculated ranked dietary diversity scores, such that the lowest
dietary diversity score receives a ranking of 1.00 and each subsequent score receives the
next highest rank until the highest score, which receives a rank of 81.00. All statistical
tests have the ranked mean dietary diversity score as the dependent variable.
For food security, the data spreadsheet includes three variables, total numeric
score from responses to the HFIAS, food security category, and a dummy variable of
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food secure or food insecure. The HFIAS score is the sum of all of the degree responses
to the follow up questions to the main occurrence questions. Negative responses to
occurrence questions mean 0 points added for that question. For occurrence questions
with a positive response (the phenomenon in question occurred sometime within the last
four months), the numbers of the #a questions (1=rarely, 2=sometimes, 3=often) are
added to reach a total. The four categories of food security or insecurity include 1=food
security, 2=mild food insecurity, 3=moderate food insecurity, and 4=severe food
insecurity. The continuous variable of HFIAS score corresponds to the categorical
variable of HFIAS category as follows: 0-1=category 1/food security; 2-8=category
2/mild food insecurity; 9-16=category 3/moderate food insecurity; 17-27=category
4/severe food insecurity. These categorical ranges are adapted from Coates et al. (2007),
but modified to account for the fact that respondents sometimes responded in the negative
for early occurrence questions but in the affirmative for later occurrence questions. The
dummy variable counts all HFIAS category 1 households as food secure and all other
households as food insecure. Because the distribution of HFIAS scores for the sample is
not normal in Round 1 (low dry season), I have used the SPSS (2012) ranked variable
function to calculated ranked dietary diversity scores, such that the lowest HFIAS score
receives a ranking of 1.00 and each subsequent score receives the next highest rank until
the highest score, which receives a rank of 81.00. All statistical tests have the ranked
mean food security score as the dependent variable.
Lastly, anthropometric variables derive from direct measurement and from
standardized calculations. I have recorded the heights and weights for respondents and
children measured directly from the field anthropometric data form onto the consolidated
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quantitative data spreadsheet. For adults I have calculated BMI, body fat percentage, and
waist to hip ratio according to the equations outlined in the data collection subsection of
this chapter and tabulated these values into the consolidated quantitative data spreadsheet.
I followed the exact same procedure in regard to height, weight, height-for-age, weightfor-height, and BMI-for-age in children. Because BMI and body fat percentage do not
have a normal distribution, I have used z-scores calculated by the SPSS (2012)
standardized variable function in all statistical tests of these two variables.

Analysis Plan
Overall, the purpose of the analysis plan for this study is to determine the
relationship between global phenomena such as the financial and food crises, the
economic picture in West End and Punta Gorda (particularly tourism), and the following
things on the household and community levels: ease and modes of access to food, dietary
diversity, food security, and nutritional status. The analysis plan incorporates qualitative
data gleaned from participant observation, informal interviews, and semi-structured
household and business interviews. It also includes quantitative data obtained from the
market survey, FFQ, HFIAS, and anthropometric measurements and categorical data
taken from responses to some of the household semi-structured interview questions.
The analysis of qualitative data involves codes created mostly in the field for
pertinent subjects, such as tourism, food commoditization, and food cultivation; each
time I entered fieldnotes into my laptop, I tagged the entry with pertinent codes based on
observations and interview responses from the day. I have calculated the frequency with
which these codes occur both by simple calculation in the field and by the use of the
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ATLAS.ti (2007) textual analysis software package. Furthermore, I have teased out
especially illustrative quotations or narratives that provide deep ethnographic context to
the picture presented by quantitative data analysis. Additionally, I have created broad
categories of data on livelihoods or occupations, other sources of income, and tourism
involvement which aid in the building of statistical models related to food acquisition,
dietary diversity, and food security. While qualitative analysis focuses deductively on the
themes outlined in this proposal, it also incorporates inductive patterns and themes that
emerge during the iterative process (LeCompte and Schensul 1999).
As a general practice for the quantitative analysis, I have conducted means tests or
odds ratios as appropriate for each round of data collection individually, and then
conducted a repeated measures test in order to account for seasonal variation. In
analyzing dependent variables for the sample, I have conducted paired t-tests to assess the
significance of seasonal variance. In order to ascertain the significance of particular
dependent variables in cross-seasonal variation in a dependent variable, I have conducted
repeated analyses of variance (rANOVA) utilizing the repeated measures function of the
general linear model tab on SPSS (2012).
For the initial phase of quantitative analysis, I have compiled frequencies of the
occupational categories and income categories for the entire sample and for each
community, calculating both the original and collapsed categories of occupation and
income. I have obtained all of these statistics for both rounds of data collection. This
simple analysis of the economic profile of the sample and the communities is necessary
for the completion of more complex analysis of variables related to dietary diversity, food
security, and nutritional status.
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Next, I have analyzed how households access food by analyzing key data from the
market surveys and by analyzing the degree to which households practice subsistence
cultivation and artisanal fishing.
For the market survey data, I have conducted Mann-Whitney U tests to test mean
difference in staple food prices with the geographic location of the markets as one
grouping variable and type of market as the other. This analysis plan utilizes these nonparametric tests rather than t-tests because most of the food prices do not have a normal
distribution. I have created two groups to test versus using each of the five locations
sampled as groups in order to have larger groups to analyze; this step is necessary
because some markets did not have a staple on hand and some market types, such as the
pickup trucks, had produce, but habitually lacked common staples such as chicken, rice,
and flour. The geographic groupings include markets in West End and Coxen Hole as
one group and markets in French Harbour, Oak Ridge, and Punta Gorda in the other.
This demarcation reflects the tendency of households in West End to shop in the first
group’s locations and that of households in Punta Gorda to shop in the second group’s
locations. The store types fall into two groups for the same reason stated for store
location. While the first group includes the two larger store types, supermarkets and
mini-supermarkets, the second group includes pulperias, market stalls at the Mercado
Principal, and pickup trucks selling produce. This grouping reflects the generally larger
selection and volume of the first group versus the second group. The staples tested for
mean price per unit volume are chicken, rice, flour, corn meal, bananas, corn chips, and
soft drinks. These foods are widely available in different types of markets and also
widely reported in household use. In order to account for seasonal variation in food
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prices, I have conducted a paired t-test for each category of food price. The conduct of
rANOVAs for each food price using both market location and market type as factors
indicates whether there is cross-seasonal variance in the food prices between eastern and
western or larger and smaller markets.
As the supplementary variables of subsistence production and artisanal fishing are
categorical, I have calculated frequencies of the categories for both variables for the
sample and for each community. These frequencies appear for both rounds of data
collection
In order to discern the relative importance of tourism to the economies of the two
communities, the analysis plan includes a calculation of the frequency and percentage of
involvement for the sample and the two communities.
For dietary diversity and food security the analysis includes the descriptive
statistics of mean, standard deviation for dietary diversity score and categorical
frequencies for the following independent variables:


the sample



community



occupational group (original and collapsed)



income group (original and collapsed)



tourism involvement



subsistence cultivation category (original and collapsed)



artisanal fishing category (original and collapsed)

88

Means testing entails independent sample t-tests of ranked dietary diversity score and
ranked HFIAS score with community, income group (collapsed), tourism involvement,
subsistence cultivation category (collapsed), and artisanal fishing category as grouping
variables. It also entails analysis of variance (ANOVA) of ranked dietary diversity score
with occupational category (original and collapsed), income group (original), subsistence
cultivation category (original), and artisanal fishing category (original) as grouping
variables. I have conducted a paired t-test to determine if there is a significant difference
in mean scores for the sample between rounds one and two of data collection. Seasonal
variance testing also includes rANOVAs for ranked dietary diversity score and ranked
HFIAS score by all of the independent variables listed above.
In analyzing BMI, body fat percentage, and waist to hip ratio in adults, I have
conducted all of the same statistical tests listed for dietary diversity and food security, to
include independent sample t-tests or ANOVAs as appropriate, for each round of data
collection. The analysis of these anthropometric data also include the same paired t-tests
and rANOVAs for the independent variables as listed in the previous paragraph in order
to account for seasonal variation. In addition to testing all of the independent variables
listed in the previous paragraph, I have performed the stated tests with age and sex as
independent variables in order to account for documented effects of age and sex on body
fat percentage (Frisancho 1990).
Due to the small number of children sampled (see next section for explanation) I
have only used community as an independent variable in means testing and have not
constructed models of height-for-age, weight-for-height, or BMI-for-age. For height-forage and weight-for-height, I have complied descriptive statistics such as mean value,
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standard deviation, median value, mean z-score, and standard deviation of mean z-score
for the sample and the two communities. I have also compiled frequency tables of
children with Z-scores at <-1.96 SD, z-scores at -1.96 SD ≤ X ≤ 1.96 SD, and Z-scores at
1.96<. For both of these indices, I have conducted paired t-tests to assess seasonal
difference in mean Z-score for the sample, conducted Mann-Whitney U tests to assess
variance between the communities for each round of data collection, and conducted
rANOVA to assess cross-seasonal variance between the communities. The descriptive
statistics generated for BMI-for-age include mean percentile (from CDC (2011) reference
tables), standard deviation, median percentile, mean z-score for BMI-for-age percentile,
and standard deviation of z-score for BMI-for-age percentile. I have also compiled
frequency tables of both rounds for the sample and the two communities of children who
are underweight, normal weight, overweight, and obese. Mann-Whitney U tests assess
the significance of the difference between mean BMI-for-age percentiles of the two
communities in both rounds. A paired t-test assesses seasonal variation in mean
percentile for the sample and a rANOVA assesses cross-seasonal variation by
community.
Overall, this analysis plan provides a solid presentation of quantitative results
complemented by rich ethnographic narrative of lived experience regarding livelihoods,
obtaining food, and dietary issues in West End and Punta Gorda.

Ethical Considerations
As per the AAA code of ethics (2009) and the USF Institutional Review Board
Guidelines, I have maintained the anonymity and confidentiality of respondents and other
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participants in this study. I have protected anonymity by refraining from informing
members of either community or residents of other Roatán locations who has participated
in the study. One exception to this rule is that the research assistants mentioned in the
adjustments and challenges often led me to respondents, but stayed far enough away from
interviews not to be privy to the contents. This study protects the confidentiality of
respondents and other participants by not revealing who has participated in the study
except in specific cases when it is absolutely necessary and by not revealing interview
responses of individuals for any reason. Quotations and vignettes that appear in this
dissertation either reference a general category such as “one West End Resident” or use a
pseudonym.

CHALLENGES AND ADJUSTMENTS
Even with a solid research plan in place, the need for flexibility and adaptability
upon entering the field is ongoing. Challenges occurring during the conduct of data
collection include slowness of rapport building, administrative hurdles to archival data
access, sample attrition, and changes in instruments for anthropometric measurements.
As commonly reported in other studies (Bernard 2002), initial rapport building
took longer than anticipated. In both communities, potential respondents were reserved
in communicating with me and often reluctant to give interviews or otherwise participate
in the project. This circumstance pertained even after several months of doing participant
observation, meeting and getting to know people in both communities, and being
generally visible. In West End, early respondents reported that residents of this town
tend to be reserved around strangers despite the constant presence of tourists and
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expatriates in the town; even some members of old Islander families who grew up in
other communities on Roatán reported being held at arm’s length after several years of
residence in West End. There was also a common idea that West Enders are reluctant to
give interviews because they are afraid they will sound foolish or because past ecological
research projects have cast them in a negative light and provided little benefit to the
community. I mitigated this difficulty by hiring a part time research assistant despite my
financial circumstances. At a rate of $10 a day for each day he worked, the assistant’s
role was to walk with me around the village, introduce me, and help me explain the
purpose of the project. As this gentleman was already a well-respected member of the
community, this approach markedly improved the process of obtaining the requisite
number of household interviews. In Punta Gorda, I encountered a similar problem of
reluctance to participate, but with somewhat different dimensions. According to several
sources from around the island, a drug related spate of murders had occurred in rapid
succession in several eastern Roatán communities about a year before I commenced
fieldwork. Apparently, these murders were precipitated by some young men finding
cocaine or marijuana bales in the sea on fishing trips and appropriating these bales to sell
for their own profit. At least some of these men were seen and heard in local bars
bragging about the exploit before they were murdered. A few sources also reported that
the assassins had spent time observing in the communities and asking locals questions
before commencing their punitive assault; these assassins were assumed to be associated
with a powerful drug cartel of unknown geographic origin and location. Mitigation of
people’s trepidation in Punta Gorda involved the help of a member of my homestay
family who acted as my research assistant in that part of the island. The assistant’s
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having grown up in Punta Gorda, having a good reputation, and being able to vouch for
my character and for having known me several years facilitated household interview data
collection in a similar manner to West End. Additionally, I provided two pounds of rice,
a package of spaghetti, and a packet of tomato paste as a way to thank respondents for
their time.
Due to busyness at both municipal offices, worries over confidentiality of records,
and higher prioritization of other forms of data collection. I have thus far been unable to
obtain land ownership records or maps of the size and number of plots of land for either
community. While this circumstance leaves me without data on exact acreages for each
household, I can partially mitigate this problem by constructing a rough picture of
household land access and feasibility of subsistence cultivation. I have accomplished this
task by reviewing whether each household owns or rents their dwelling, observing the
number of crops or fruit trees extant around the house or apartment, observing the
amount of open land around the domicile (the space between it and other domiciles), and
careful attention to semi-structured interview responses to ascertain if respondents report
land or crops at a location remote from their current residences.
For the second round of data collection, I was only able to obtain follow-up
household interviews from 66 households from the original sample of 81. The main
reasons for this attrition are increased busyness of respondents due to the fact that the
second round took place during the high tourism season, lack of understanding why a
second round was required despite my detailed explanation, and that some respondents
simply did not wish to spend any more time on a household interview regardless of their
amount of free time. While this attrition undoubtedly holds lessons for future
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improvement in data collection, the reduced sample size is still large enough to provide
robust statistical analysis of quantitative data.
Despite a research plan calling for the compilation of data on intra-household
variation in food security, I have been unable to collect or compile this data. Because the
HFIAS is not equipped to account for intra-household variation in food security (Coates
et al. 2007), I had planned to collect this information through detailed participant
observation in households. However, the allocation of time to participant observation of
economic activities, semi-structured interviews, and other data collection methods has
hampered these efforts. Because of this reason, the reasons described in the foregoing
paragraphs, or a combination thereof, I was unable to build sufficient rapport with more
than a few families to spend the requisite amount of time observing to paint a picture of
variation in food security between members of the same household. Though I was able to
collect fieldnotes sufficient for a fine grained portrait of my homestay family in Punta
Gorda, I do not have a similar thick description of the home life of other respondents. I
have had much better luck with participant observation of things such as fishing, tending
plantations, and tourism work than household diets. While the combination of notes on
my homestay family and household interview responses has allowed me to construct
vignettes related to diet, cooking, and food sales, it has not allowed me to give a detailed
account of intra-household variation in food security.
Despite the plan to measure one child for every household or as close to this
number as possible, I have far fewer children than adult respondents in the sample. The
Round 1 (low dry season) has 30 children with attrition to 13 children measured during
Round 2 (high wet season). Reasons for the dearth of child measurements include a lack
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of children aged 7-18 in some households and the non-availability of children of the
appropriate age range at the time of the interview even if the household had children in
this age range present. The need to search for more household interviews and collect data
through other means such as participant observation often prevented me from following
up at a later time during the same round of data collection in order to obtain child
measurements. Compounding these problems in Round 2 (high wet season) are the
issues treated above in the paragraph on sample attrition between rounds. This small
number of child measurements has limited child anthropometric data analysis in
comparison to adult anthropometric data analysis.
Finally, my lack of success in obtaining a research grant from any funding agency
complicated the acquisition of measurement equipment to conduct anthropometric
measurements according to the original research plan. This circumstance necessitated a
change in the protocol in the calculation of body fat percentage in respondents and
children. Rather than purchasing and using a bioelectrical impedance analysis machine, I
have calculated body fat percentage as stated above, through the use of height and weight
measurements, a measuring tape and calipers, and standardized equations (Gibson 2005).
In order to carry all the required measurement equipment to the field, I borrowed a digital
scale and a set of Lange® Calipers from the Department of Anthropology at the
University of South Florida and purchased a portable stadiometer and a measuring tape
from my own resources.
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CHAPTER 4:
MAKING A LIVING ON ROATÁN

INTRODUCTION
In order to outline the effects of household livelihoods on dietary diversity, food
security, and nutritional status, it is necessary to begin with a profile of livelihoods,
income, and the tourism sector for the sample as a whole. The first section of this chapter
depicts the frequency of five broad occupational categories for the sample; it then depicts
the frequency of the three consolidated occupational categories. As stated in chapter 3,
the consolidation of categories in the occupation and income variables creates more
robust subsamples for analysis. I have conducted the analysis both ways in order to
assess any differences in significant variance of dependent variables by these independent
variables. This section also includes presentation of the original three income categories
of low, medium and high, with a comparison to the consolidated categories of lower and
higher income. The next section breaks occupational and income categorical frequencies
down by community, again with original and consolidated categories. A vignette about a
short distance commercial fishing trip provides an illustration of making a living on
Roatán. Because of the importance of tourism to the island’s economy, the last section of
this chapter provides a general brief on tourism on the island and tourism work for the
sample. Due to a high volume of data to be presented, the tourism profiles for the two
communities are treated in separate chapters.
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HOUSEHOLD OCCUPATIONS AND INCOMES
The General Picture of Primary Household Occupations and Income
Primary Household Occupations
Original Categories
For the purposes of a more thorough and clean analysis, I have placed the primary
occupation of each household in the sample into one of five categories: business owners
and upper level tourism workers; mid-level tourism workers; small scale enterprises;
shipping and seafood; and retail and office work. The first category includes the owners
of well-established businesses such as restaurants, bars, or dive shops that have a
permanent structure and paid employees who work several hours a week. This category
also includes tourism workers who have a relatively high wage such as dive instructors.
The mid-level tourism category includes dive boat captains, restaurant staff, and hotel
staff; these workers are not as highly paid as dive instructors but have steady employment
and pay year round or for the high season. The small scale enterprise category includes
people who sell food or jewelry on the beach or in stalls at tourist attractions, water taxi
operators, taxi drivers, tour guides, artisanal fisherman, security guards, and construction.
These workers have a more variable and less stable income than other tourism workers
and tend to be independent operators rather than paid employees. The shipping and
seafood category includes those employed by long range commercial fishing operations,
employees of seafood processing plants, and those who work as sailors aboard
commercial ships such as cargo ships or oil rig supplier ships. The office and retail
category includes municipal and bank office workers, staff at retail businesses such as
grocery stores or clothing stores, and miscellaneous occupations such as cleaning houses
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or a pastor at a church. The frequency of each category for the entire sample for both
rounds of data collection appears below in Table 4.1 with percentages in parentheses.
Table 4.1: Occupational Group Frequencies for Both Rounds of Data Collection
Round of Data
Collection/Season
R1: Dry/Low

Business
Owner
18 (22%)

Mid-Level
Tourism
8 (10%)

Small Scale
Enterprises
30 (37%)

Shipping &
Seafood
18 (22%)

Office and
Retail
7 (9%)

R2: Wet/High

13 (20%)

9 (14%)

21 (32%)

14 (21%)

9 (14%)

Total
81
(100%)
66
(100%)

As shown in Table 4.1, the bulk of households fall into the small scale enterprise
and shipping and seafood, but with a strong combined component of business ownership
and high level tourism and mid-level tourism. This table shows the relative importance
of tourism for the sample generally during the low tourism season, which is also the dry
season (April to September) because most workers in the first three categories are
involved in tourism and the fifth category includes workers in gift shops that cater to
tourists. These percentages also reflect the importance of tourism on Roatán during the
high season. Indeed, a key reason for the level of household attrition from the sample in
Round 2 (high wet season) is less time for the household interview due to more hours
spent in tourism related employment or enterprises. Figure 4.7 below shows participation
rates in the five occupational categories for the sample for Round 1 (low dry season) and
Round 2 (high wet season) of data collection, respectively.

Collapsed Categories
In an attempt to improve analysis, I have consolidated the original five
occupational categories into one of three categories: tourism work; small scale
enterprises; shipping, and seafood and office work. The first category includes the
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owners of well-established businesses such as restaurants, bars, or dive shops that have a
permanent structure and paid employees who work several hours a week. This category
also includes tourism workers who have a relatively high wage such as dive instructors
and mid-level tourism workers such as dive boat captains, restaurant staff, and hotel staff;
these workers are not as highly paid as dive instructors but have steady employment and
pay year round or for the high season. The small scale enterprise category includes
people who sell food or jewelry on the beach or in stalls at tourist attractions, water taxi
operators, taxi drivers, tour guides, artisanal fisherman, security guards, and construction.
These workers have a more variable and less stable income than other tourism workers
and tend to be independent operators rather than paid employees. The shipping, seafood,
and office category includes those employed by long range commercial fishing
operations, employees of seafood processing plants, and those who work as sailors
aboard commercial ships such as cargo ships or oil rig supplier ships. The office
component of this category includes municipal and bank office workers, staff at retail
businesses such as grocery stores or clothing stores, and miscellaneous occupations such
as cleaning houses or a pastor at a church. I have consolidated the categories in this
manner in order to achieve more robust sub samples and in order to demarcate steady
work in tourism, entrepreneurship on a small scale, and major sectors outside of tourism
to the greatest extent possible. The frequency of each category for the entire sample for
both rounds of data collection appears below in Table 4.2 with percentages in
parentheses.
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Table 4.2: Occupational Group Frequencies for Both Rounds of Data Collection
Round of Data
Collection/Season
R1:Dry/Low

Tourism Work

Shipping,
Seafood & Office
25 (31%)

Total

23 (32%)

Small Scale
Enterprise
30 (37%)

R2:Wet/High

22 (33%)

23 (35%)

21 (32%)

66 (100%)

81 (100%)

As shown in Table 4.2, the sample is fairly evenly distributed across the
occupational groups for both rounds, with a slightly greater number and percentage of
households engaged in small scale enterprises as a primary livelihood. Even with the
collapsed categories, this table also shows the relative importance of tourism for the
sample generally because, not only is the first category entirely comprised of tourism
workers, but several small scale enterprises are vending operations heavily dependent on
tourists. Even the third category, though mostly concerned with sectors outside of
tourism, does have a small component of tourism workers in gift shops. Figure 4.8
shows participation rates for the three occupational categories in bar graphs for both
rounds of data collection.

Occupational Group Synopsis
While the original categorization of primary household occupations more finely
differentiates the households in terms of sector and type of employment, the collapsed
categorization presents three distinct groups with larger subsample sizes than the original
categorization. For instance, though the collapsing of business and mid-level tourism
categories into the tourism work category elides the distinctions of positionality and
potential income within the tourism sector, the new category still preserves the distinction
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of steady work in tourism at a relatively high income. The small scale enterprise group,
by far the largest group in the original, remains a distinct category based on independent
entrepreneurs with minimal capital equipment and sporadic income such as artisanal
fishermen, water taxi operators, roving food vendors, and souvenir vendors. The
shipping, seafood, and office category elides the distinction between the original shipping
and seafood and office and retail categories, but preserves the character of a group
focused on sectors other than tourism. Numerically, this group is still dominated by
commercial fishermen and seafood processing plant workers, with sailors on commercial
ships and office and gift shop workers also included. A notable difference between the
two categorizations is that the groups are more evenly matched numerically under the
collapsed categories.

Income Categories
Original Categories
As stated in Chapter 3, I have placed each household into one of three income categories
based on the materials that comprise the dwelling and the household materials and goods
inventory plus any declarations about income. The categories are low, medium and high.
Table 4.3 below gives categorical frequencies for income for both rounds of data
collection.
Table 4.3: Income Category Frequencies for Both Rounds of Data Collection
Data Collection
Round
R1

Low Income

Medium Income

High Income

Total

15 (19%)

52 (64%)

14 (17%)

81 (100%)

R2

16 (24%)

40 (61%)

10 (15%)

66 (100%)
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Clearly, the vast majority of households fall into the middle category for both rounds.
The greater proportion of low income households in Round 2 is likely due to higher
attrition among the medium and high income households, possibly due to a decrease in
free time during the high tourism season. Figure 4.9 gives bar graphs of the income
category group frequencies for Rounds 1 (low dry season) and 2 (high wet season),
respectively.

Collapsed Categories
For additional analysis, the income categories are collapsed into one of two
income categories based on the materials that comprise the dwelling and the household
materials and goods inventory plus any declarations about income. The categories are
lower income and higher income. I have reconfigured the categories in an attempt to
produce more robust subsamples than the original categorization had for the low and high
income groups. Table 4.4 below gives categorical frequencies for income for both
rounds of data collection.
Table 4.4: Income Category Frequencies for Both Rounds of Data Collection
Data Collection Round

Lower Income

Higher Income

Total

R1

33 (41%)

48 (59%)

81 (100%)

R2

26 (39%)

40 (61%)

66 (100%)

While most households fall into the higher income category for both rounds, this ratio is
somewhat deceptive. The majority of households tended either toward the upper end of
the lower income group or the lower end of the higher income group, having come from
the original middle income group. Inclusion in the higher income category for this

102

analysis requires the presence of appliances beyond a stove such as working oven, a
refrigerator, and entertainment electronics and also requires the presence of tools beyond
a machete or capital assets such as motorized vehicles or boats. Additionally, large
cinderblock houses (painted) with concrete floors or well-constructed wooden houses
counted as indicators of higher income more than houses made of waddle and daub,
sheetrock, or plywood. Figure 4.10 below consists of bar graphs of the income category
group frequencies for Rounds 1 and 2, respectively.

Income Group Synopsis
While the collapsed categorization provides more robust subsamples, it may risk
reduction in sensitivity of income as an independent variable. As asking directly for
annual income was not feasible in most cases, the original categories are already indirect
delineations based on asset inventory and responses to question about livelihoods and
changes in income. While the collapsed categories may provide more statistical power,
they also decrease the distinctness of the categories.

Occupational and Income Categories in West End and Punta Gorda
Occupational Categories by Community
Original Categories
While the foregoing occupational and income results give some indication of the
general picture on Roatán, it is important to tease out differences in the occupational and
income picture between the two communities. Below, Table 4.5 gives occupational
category frequencies by community for both rounds of data collection.
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Table 4.5: Occupational Group Frequencies for West End and Punta Gorda for both
Rounds
Community/
Round #
West End R1

Business
Owner
10 (25%)

Mid-Level
Tourism
8 (20%)

Small Scale
Enterprise
16 (40%)

Shipping
and Seafood
1 (3%)

Office and
Retail
5 (12%)

West End R2

9 (30%)

7 (23%)

7 (23%)

1 (3%)

6 (20%)

Punta Gorda
R1
Punta Gorda
R2

8(20%)

0

14 (34%)

17 (41%)

2 (5%)

4 (11%)

2 (6%)

14 (39%)

13 (36%)

3 (8%)

Total
40
(100%)
30
(100%)
41
(100%)
36
(100%)

While West End has a larger component of households involved in tourism and retail,
Punta Gorda has a strong component in shipping and seafood as well as small scale
enterprise, which includes many tourism related enterprises. Figure 4.11 presents bar
graphs of comparative occupational frequencies by community for Rounds 1 (low dry
season) and 2 (high wet season), respectively.

Collapsed Categories
Below, Table 4.6 gives collapsed occupational category frequencies by
community for both rounds of data collection.

Table 4.6: Occupational Group Frequencies for West End and Punta Gorda for both
Rounds
Community/Round#

Tourism Work

Shipping,
Seafood & Office
6 (15%)

Total

18 (45%)

Small Scale
Enterprise
16 (40%)

West End R1
West End R2

16 (54%)

7 (23%)

7 (23%)

30 (100%)

Punta Gorda R1

8 (20%)

14 (34%)

19 (46%)

41 (100%)

Punta Gorda R2

6 (17%)

16 (44%)

14 (39%)

36 (100%)

104

40 (100%)

While West End has a larger component of households involved in tourism work, Punta
Gorda has a strong component in shipping, seafood, and office work, and both
communities have a fairly high percentage involved in small scale enterprise, which
includes both tourism and seafood related enterprises. Figure 4.12 gives bar graphs of
comparative occupational frequencies by community for Rounds 1 (low dry season) and
2 (high wet season), respectively.

Occupational Group Community Synopsis
Despite differential subsample numbers between the original and collapsed
categories for occupation, both versions clearly show that while West End and Punta
Gorda have several households that practice small scale entrepreneurship as a primary
livelihood, the two communities have distinct economic profiles. While West End makes
a strong showing in the tourism sector and has a minimal presence in the seafood and
shipping sectors, Punta Gorda is heavily represented in the commercial shipping and
seafood sectors and has a more anemic tourism sector. Aside from providing more robust
subsamples, the consolidation of categories may not make much difference in most cases.

Income Categories by Community
Original Categories
While the community profiles for income are more similar than those for
occupation, there are still some subtle differences. Table 4.7 shows the income group
frequencies by community for both rounds.
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Table 4.7: Categorical Frequencies of Income for the Two Communities for both Rounds
Community and
Round
West End R1

Low Income

Medium Income

High Income

Total

7 (18%)

22 (55%)

11 (27%)

40 (100%)

West End R2

5 (17%)

17 (56%)

8 (27%)

30 (100%)

Punta Gorda R1

8 (20%)

30 (73%)

3(7%)

41 (100%)

Punta Gorda R2

11 (30%)

23 (64%)

2(6%)

36 (100%)

As the table shows, the majority of households in both communities fall into the medium
income category. Punta Gorda has a few more households in the low income category
and West End has a few more in the high income category. Overall, Punta Gorda is
somewhat more highly concentrated in the medium income category while West End is
spread slightly more evenly across the three categories. Figure 4.13 presents bar graphs
of income groups by community for Rounds 1 (low dry season) and 2 (high wet season),
respectively.

Collapsed Categories
Table 4.8 shows the income group frequencies by community for both rounds.

Table 4.8: Categorical Frequencies of Income for the Two Communities for both Rounds
Community and
Round
West End R1

Lower Income

Higher Income

Total

13 (33%)

27 (67%)

40 (100%)

West End R2

8 (27%)

22 (73%)

30 (100%)

Punta Gorda R1

20 (49%)

21 (51%)

41 (100%)

Punta Gorda R2

18 (50%)

18 50%)

36 (100%)
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As the table shows, the majority of households in West End fall into the higher income
category while Punta Gorda is evenly split between the two groups. The most likely
explanation for this discrepancy is that household attrition from the sample between
rounds affected West End to a greater extent than it did Punta Gorda. Figure 4.14 shows
bar graphs of income groups by community for Rounds 1 (low dry season) and 2 (high
wet season), respectively.

Income Group Synopsis
Though the consolidation of income categories addresses the problem of small
subsamples nicely, it may elide the distinction between income groups, and thus the
sensitivity of the variable to a great degree. The collapsing does change the categorical
balancing of communities slightly, with most households in both communities in the
middle income group under the original categorization, but showing differential
frequencies of higher versus lower income group under the collapsed categorization.

Community Occupation and Income Discussion
While the occupational and income data above indicate that both communities
have some degree of involvement in tourism for most households, they also suggest that
households in West End are more likely to own or be employed in a relatively high
paying and stable capacity by tourism based businesses while Punta Gorda households
are more likely to be involved in small scale enterprises or sporadic tourism work that
does not pay as regularly as positions in dive shops, hotels, or restaurants. Because the
latter community has only three tourist attractions, the Yubu, the dance troupe at the
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Communal, and souvenir stalls at Satuye Memorial Park, most involvement in tourism is
less formal, more tied to cruise ship schedules, and more entrepreneurial in nature than
tourism employment in West End. Punta Gorda households are also much more heavily
involved in commercial fishing, work at the seafood processing plant, or working aboard
ships than West End Households. This circumstance is most likely due to the close
proximity of the seafood plant in Oak Ridge, the close proximity of commercial fishing
operations in Oak Ridge, Jonesville, and French Harbour, and the dearth of tourism
businesses in the municipality of Jose Santos Guardiola relative to more westerly locales
in the municipality of Roatán. Interview data indicate that artisanal fishing from dories is
much more common in Punta Gorda than in West End. This circumstance is attributable
to fewer opportunities for formal employment in Punta Gorda than West End and the fact
that spear fishing is banned in the Roatán Marine Park, whose borders cover the entire
offshore area off West End. The commercial fishing vignette below illustrates how one
household in Punta Gorda goes about making a living.

The Fishing Trip
On 17 August 2011, Harold MacLeod leads a fishing trip to the richer waters
around Pigeon Key and Sandfly Key, two small patches of land atop a sandbar located
approximately 700m to 1Km south of Barbarat, with a clear view of Guanaja to the east
northeast and of Morat, Helene, and Roatán to the west northwest. He says, “we’re going
to catch a lot of lobster on this trip…we’re going to make lots of money…the fish will
bite your hook so much, you get tired pulling them in…” Accompanying Harold are
Ezequiel Rejas, Harold’s son Sydney MacLeod, and Sydney’s friend from Diamond
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Rock Jacob Cole. I am also going in order to document the trip. Harold’s intent is to
earn money to pay household bills from this trip either by selling lobster, conch, and fish
to a restaurant or a few restaurants down island in the vicinity of French Harbour and
French Key or locally in Punta Gorda. The main equipment for this expedition include
the MacLeods’ twenty-six foot diesel engine fishing boat, two dories, about half a dozen
spools of fishing line of varying tests, and four sets of ‘diving’ equipment including spear
guns (some purchased some home-made with sharpened steel rods, wooden stocks, and
rubber tubing for the trigger mechanism), fins, snorkel, and mask.

Figure 4.1: The Fishing Boat with one of the Two Dories Used on the Trip
The fishing boat is moored off of the beach at twenty meters in water
approximately a meter deep. It is made of fiberglass with a wooden canopy overtop
covered itself in fiberglass; the boat is panted white on the outside with a dark blue keel
and a dark green interior. The center well in the hold contains a four cylinder diesel
engine from a Hyundai automobile which is currently attached directly to a crankshaft
going through the center of the stern to the propeller. The steering mechanism for this
boat consists of a wooden wheel with several rounded spokes at the left front of the cabin
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connected to a steel rudder by a long loop of thick nylon rope. The anchor is a steel or
aluminum affair w/a round body and two prongs shaped like knives; it is attached to the
boat via a nylon anchor line of a few hundred meters at the tip of the bow. The cabin has
immovable Plexiglas windows at the bow and is open to the air with 2X4s for supports
the rest of the way back to the stern. The deep part of the hold in the center of the boat is
surrounded on the sides and at the stern by a fiberglass bench that is built into the
gunwale.
The dories for this expedition are between two and a half to three meters long and
both are heavier than they look. While one of these borrowed dories is wooden and
unpainted, with the hull shaped from one trunk and separate wood pieces for the two
seats, the second is made of fiberglass, with a brown exterior and green interior. This
fiberglass dory does have wooden seats. One of these dories has two unvarnished
wooden paddles, while the second started with only one. In order to even up the
numbers, Harold has fashioned a second paddle out of a spare 1X6 using a machete to cut
the rough shape and free-held sanding paper to smooth away the splinters on the handle.
Both dories have nylon ropes attached to both the stern and the bow at the very end.
Preparation for the expedition begins at 7:00AM, as Jacob fills a five gallon
bucket at the well behind the MacLeod house and carries it, along with some powdered
dish and laundry soap, the 300 meters to the beach so that Sydney may start to clean the
engine. Sydney accomplishes this task by dipping and rag in the soapy water and
scrubbing the exterior of the engine. The three of us then start to carry items to the beach
including: an orange propane tank; a small white 4 burner stove with a blue gas hose
attached; `10-15 pounds of rice; five pounds of wheat flour; a large tube of Manteca

110

(yellow local shortening for cooking); bread, including semitas, patates, and another
hard, flat, sweet bread; two hammocks; matches; two 5 gallon bottles of purified water; 2
buckets of water from the black rain barrel behind the house for cooking; one orange
Gerry can of water (the can once held gasoline or diesel by the smell) for bathing;
personal items such as cloths and toiletries; the blue and white piece of plastic from the
champa belonging to Harold’s wife, Faith Lorenzo; and Dolofino (pain ender) pain pills.
At 8:30, Sydney’s brother Happy MacLeod and I begin to load these items into
the dories and walk them out to the boat, where Sydney stows them away in the fore part
of the hold in front of and to either side of a deep freezer or fridge that has been placed
door side up at the foremost position in the deep well part of the hold in the center of the
boat. The freezer itself currently holds about ten bags of solid ice at ten pounds each, and
will be the main storage area for fish for most of the trip. Once these items were loaded,
Sydney, Jacob, and I walk to three pulperias in Jali plus Mini-super Dioxy in search of a
bunch of green bananas to take along, but do not find them. The departure is delayed by
two and a half hours by Faith’s insistence that we take bananas to eat for more energy.
We are compelled to wait while Harold rides the bus to Oak Ridge to purchase them and
then waits at the bus stop there for the return trip to Punta Gorda. This duration of wait is
not unreasonable, considering that it is possible to wait several hours for a colectivo bus,
especially on cruise ship days when many of these buses are carrying more lucrative
cruise ship tours versus local passengers.
By 11:30, all of the necessary items, including the bananas, ten gallons of diesel,
and a large marine battery, are loaded in the boat and the entire party is on board. During
the initial phase of the quest for bananas, Harold and Ezequiel had loaded the dories atop
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the stern and secured them to the rear-most posts of the canopy with the dories’ mooring
lines. Harold begins the process of starting the engine by placing a red coated positive
electrode and a black coated negative from the engine onto the appropriate nodes of the
battery, which is currently situated on the starboard bench two feet aft of the fuel tank.
He then attaches a white wire to a knob on the engine and places the other end on the
positive electrode until a small puff of smoke appears, then placing the black starter wire
on the positive electrode, at which point the engine sputters to life. Next, he removes the
electrodes from the battery and tucks them into the manifold of the engine. Finally,
Harold walks along the starboard gunwale to the bow and sits at its very front or on the
front edge of the canopy for the rest of the trip (captain’s privilege or better navigation?),
while Ezequiel steers the boat. Sydney sits on the end of the freezer, occasionally baling
water from a rectangular declivity in front of the engine into a white bucket. When it is
full either Jacob or I dump it over the side; otherwise Jacob sits on the starboard bench
near the rear post and I sit on the port bench toward the rear post.
Because the boat currently lacks a clutch, the crank shaft is bolted directly to the
engine; this means that the engine has no neutral, but immediately starts forward at
whatever speed at which the throttle is set. The engine does not have a reverse function
in this mode and whenever we need the boat to stop, someone depresses a small lever
which hits a black kill-switch button near the starter and the boat drifts in the general
desired direction (assuming no strong opposing currents).
During the journey to Pigeon Key, Ezequiel tacks fairly close to the shoreline,
steering the boat toward shore, toward the reef, or straight eastward following the
contours of the land. From his post on the bow, Harold frequently indicates directions
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with emphatic arm gestures and crisp, rapid hand motions. We steam past Punta Blanca
with its hilltop mansions, past a sparsely populated and heavily forested stretch of
Diamond Rock, past the Paya Bay resort with its two semicircular beaches and the point
of Alligator Nose. At Paya Bay, Sydney and Jacob point to the smaller, more westerly
beach and say knowingly that it is a nude beach (to date the only one on Roatán). Next is
Camp Bay, with its almost deserted white beaches backed by mangos, seagrapes,
coconut, and other local vegetation. We do see one small hotel and a few cabins, and
after several minutes, we reach the eastern edge of Camp Bay and see the bar La Sirena
sitting atop its pylons over the water. After La Sirena, the shoreline becomes steeper for
a few kilometers, with conifers visible in addition to the hardwoods more common to
most of the island. Then the ridgeline files down to a long line of mangroves, the storied
mangrove bridge between Roatán and Helene.
Within two hours of setting out, we are past the mangrove bridge and find
ourselves alongside a series on promontories on the north side of Helene. There is no
beach in most places, but there is a low flat strip of land for houses, which are widely
dispersed with a bridge over a creek visible from the sea and a rough path with one
person seen bicycling. The vegetation we see is similar to that on Roatán.
After about 30 minutes we approach the east end of Helene, with the small island
of Morat rising up out of the water to the east northeast across a shallow channel from
Helene. Morat is roughly seven to fourteen square kilometers and has steep slopes and
three high promontories meeting minimal beach and a shallow shelf extending out into
the channel between Morat and Helene. Ezequiel turns south and steers through this
channel and upon reaching 500 meters south of Morat, turns east and hugs the south
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shore of Morat and of Barbarat immediately east of Morat. Earlier, both Harold and
Sydney had noted that this island is privately owned or leased by US tycoon Kelsey
Warren, who also currently owns the Roatán Electric Company (RECO). Barbarat has
similar hilly topography to most of the other Bay Islands, with a flat strip that the others
on the fishing trip will later indicate is a runway and a few buildings along the south
shore; the western end has a long, thin, low point while the eastern end has a steep, wider
point with small islet directly off the center of this point at a distance of approximately
fifty to seventy-five meters. Once alongside the south shore of Barbarat, two small keys
come into view to the southeast across a channel one to 1.5 kilometers wide, with a few
palm trees visible above scrubby vegetation (most of which turned out to be seagrapes)
on each. The near key has a compact beach that does not extend much beyond the
vegetation except a bit of a west and an east point at either end of the key; this one is
Sandfly Key. The far or eastern key, Pigeon Key, has extensive off-white sand beaches
out from the tree line and a relatively smaller vegetated area than its nearer neighbor,
with a long west point and a fairly substantial east point. The island of Guanaja is visible
from Sandfly Key, a fairly long view from northwest to southeast, with several high
peaks (appearing higher on average than Roatán); it is quite visible in clear weather, but
almost invisible in rain.
After tacking along Barbarat for several hundred meters, then tacking southwest
toward Sandfly Key, the boat swoops around the west point and Sydney kills the engine
roughly 50 meters from shore. Harold drops anchor at a position with X crossed sticks
sticking up in water at an estimate depth of a meter; the approximate time of anchor is
3:40PM. We then put the fiberglass dory in the water and pack it with about two thirds
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of the gear, including stove and cook gas tank, which Sydney and Jacob then ferry
ashore. Sydney returns for the rest of the gear, to include personal items and hammocks,
which he and I haul ashore. Our base camp is located in a small rocky clearing with a
rusty abandoned refrigerator turned on its side with the opening facing south in its center
and a makeshift lean-to covered by old tarps and pieces of roofing zinc at its eastern edge
and with drywall for its three walls. The white portable stove is now in the fridge, with
the propane tank set just outside the fridge.

Figure 4.2: An Abandoned Refrigerator Used as a Platform and Storage for the Portable
Stove and for Sleeping
Once the gear is ashore, Harold and Ezequiel take their snorkel gear and spearguns, get in the fiberglass dory, and then commence the search for fish in the
key/Barbarat channel. Just prior to setting out in the dory, Harold tells the younger men
“you get the fish and the rice cooked so we can eat when we get back.” Meanwhile,
Sydney prepares the rice by first mixing it with Manteca in a large pot, and then adding
cook water and setting it to boil over the stove. He and Jacob use sea water to boil the
bananas, cut into the usual quarter pieces in a small pot. The two young men also start to
fry some fish that someone has acquired or caught the previous day. They prep these fish
in the typical Garifuna way of making diagonal cuts along the flanks and rubbing the fish
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with consume de pollo and flour prior to frying them in generous amounts of pre-melted
Manteca.

Figure 4.3:Harold and Ezequiel Spear Fishing from a Dory just offshore from Sandfly
Key
At 5:00PM, the two older men return with a catch of thirty to forty fish, consisting
mostly of parrot fish with some white grunts (small, with pink and yellow stripes),
rockfish (light pink with bass-like mouths), and one black snapper. Harold and Ezequiel
start to clean the fish while Sydney and Jacob take the first few that are cleaned and fry
them for extra food to add to supper. The day ends with an early supper that concludes
just as the sky is getting too dark to see well without artificial light. Then each man goes
his separate way for the night. Harold sleeps aboard the boat (as he would every night),
while Ezequiel sleeps in a nylon bivy sack under the shelter along with Jacob. Sydney
and I sleep in hammocks strung between two trees toward the middle of the key.

18 August 2011
By 6:00AM, everyone is awake and stowing their sleeping gear, with the sky
mostly clear and the temperature estimated at 15oC. The crew eats a few patates each and
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drinks coffee boiled on the stove by Jacob and me. Harold growls, “Let’s get going, the
day has started and we have to get to work and make our money.” The others complete
the prep for launch without much verbal response to the exhortation. After loading all the
gear into the boat in order to avoid theft, we launch into the channel between Barbarat
and the Keys with Harold weighing anchor, Ezequiel at the wheel, and Sydney starting
the motor. We head toward Guanaja past the east point Barbarat and drop anchor in a
sandy spot of fifteen meters estimated depth. Harold and Ezequiel untie the fiberglass
dory which we have been towing and launch with their spear fishing gear off the stern,
heading east initially. The rest of us launch the wooden dory into the water and Sydney
and Jacob board it with their gear and head northwest from the stern. I stay aboard the
boat fishing with a fifteen pound test monofilament line wound around an orange foam
spool three to six inches in diameter. On the end of the line are a small lead disk with a
hole in the middle attached to the very end and a smallish steel fishhook tied and then
tied off in a loop four inches up from the sinker. The other lines are of different test and
on spools of different length, diameter, and color, but are similarly configured at the
business end with the size of the hook and sinker corresponding loosely with the
thickness of the line.
At 8:00AM, Sydney and Jacob return with ten to fifteen lobsters, placing them on
the stern bench. Each of these lobsters has a bolt-hole shot through the thorax and all
appear to be dead. They tie off both the dory’s bow and stern lines and begin to separate
the tails by placing a knife in the dorsal portion of the crease between tail and thorax and
twisting in a clockwise motion, then pulling the tail away. Shortly after, Sydney and
Ezequiel return with ten lobsters and several fish, including parrots, a few snapper, sweet-
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mouth, and an old wife. The lobsters are shot through the thorax and the fish in the
pectoral or belly region. They put the lobster on the stern bench for the other men to
process, and put the fish uncleaned into a blue cooler with rollers on it at the stern hold of
the boat. The younger pair place the tails in the cooler and leave the heads aft on the port
bench; according to Harold, this action is to save them for fishing bait later. Realizing
that I am seasick, Harold orders the boat moved, declaring that he will take me to a
calmer place; we move to a shallower, calmer spot off the east point of Barbarat. Sydney
and Jacob launch again in the wooden dory, while Ezequiel jumps in the water with
snorkel gear and spear gun. Harold is the last to leave, following Ezequiel in in the
fiberglass dory.
The younger pair return with a few lobsters at 11:30, which they place on the
stern bench, then grab a machete and a sharpening stone and paddle toward the two keys
by heading northeast toward Guanaja for 150 meters, then cutting directly toward the
keys and gaining close proximity to the shallow place between the closest two points of
the keys. They spend the rest of the day searching for fish or shellfish in this area and
return directly to Sandfly Key with subsequent catches.
At 1:45, Harold and Ezequiel return with a dory hold full of fish, lobster and
conch. They put the lobster and the conch on the stern bench, and the fish in the cooler.
The catch for this round includes snapper, squab, sweet-mouth, a meter long barracuda,
and a few old wife. Ezequiel also hands me an iron or steel rod with a point on one end
and a completely circular curl on the other containing eight fish secured to the rod
through gill, then mouth in a similar fashion to a nylon stringer commonly available for
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fresh water fishing in the U.S. I slide these fish off into the cooler as well; at this point
the cooler is almost too full to close.

Figure 4.4: Pigeon Key, as Viewed from Sandfly Key
Since by this time the sky is overcast and there have been a few squalls, we weigh
anchor and make for Pigeon Key so that the men may show it to their guest and also
shoot a few more fish in the shallows along its northern beach. Ezequiel and I wade
ashore and walk along the beach most of the circumference. Toward the east point on the
south shore, he cuts several bunches of stubby thick leaves from a woody shrub, saying
it’s “fishman’s tea” for drinking. We then cross over to the northern shore, where
Ezequiel spots a crab in the shallows and flips him onto the beach several times, stating
that people use this type of crab for bait. However, we do not take it for bait and I
suspect he just wanted to show it to me. We go back to the boat and wait for Harold, who
swims along the shore, then surfaces four or five small fish on the rod.
As we motor the short distance to our previous anchor point off Sandfly Key,
Sydney and Jacob are pulling in in the wooden dory at about the same time. After the
two teams consolidate their last catches, Harold instructs his son to start cooking supper
aboard the boat while he and Ezequiel commence to cleaning the fish and Jacob goes to
the middle of the key to retrieve a knife to help with the cleaning. The older pair clean
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the fish by using sharp kitchen knives to cut the entire outer layer of skin off the fish
starting in strips from the tail to the gill line, with less consistent skin removal at the very
dorsal line of the fish and in the head region. After the skin is removed satisfactorily on
both sides, the remaining layer of skin is white and fleshy, or absent, revealing the pink
muscle tissue beneath. Next, the men gut the fish by plunging the knife in the vicinity of
the anus and cutting the belly completely open to the pectoral fin line, removing the
viscera by hand. They complete the procedure by rinsing each fish thoroughly inside and
out in the shallow sea water. They do not remove the heads of the fish. The two men
place each cleaned fish in the hold of the dory. Once all of the day’s catch is cleaned, it
is placed in the freezer with the bags of ice in order to keep it cool.

Figure 4.5: Part of the First Full Day’s Catch Prior to Cleaning
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Figure 4.6: A Rubble Pile of Conch and Lobster Shells from this Fishing Trip and
Previous Trips based on Sandfly Key

After several minutes, shouting is audible and an argument has erupted between
Harold and Jacob. While Harold and Ezequiel finish cleaning the fish, Jacob paddles the
wooden dory to the boat, boards and confers with Sydney; an hour or so later, the rest of
us discover that the two of them are gone. Upon our return in a few days, Sydney will
relate how Jacob refused to accept such treatment, and as Sydney also has frequent
personality conflicts with his father, they decided to set out for home. Sydney states that
this journey took over a day and that he paddled through the tropical storm that was to
cause those of us who remained on the key a fair amount of trial and travail.
When I ask Harold what he and Jacob had quarreled about, he said it was because
Jacob did not know the proper way to clean fish. Harold exclaims, “Jacob only knows
how to do it the ugly way [by removing the scales from a fish by scraping them off and
leaving the underlying skin intact]. You can’t sell such an ugly fish like that. That boy
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ought to be ashamed of himself, growing up on Roatán and not knowing how to clean
fish the right way.” Harold is also angry because the two young men have only cooked
enough supper for themselves and have declined to clean their dirty dishes.
Harold cooks a supper of fried fish, rice, and boiled banana for the three of us; as
he gets a late start, darkness has fallen by the time it is ready to eat. After this later
supper, Harold repairs to the boat to sleep and Ezequiel goes back under the lean-to.
While I start in the hammock, I retreat into the lean-to once a squall sets in with steady
rain.

19 August 2011
The weather for this day starts out mostly sunny, but turns cloudy, then rainy and
stormy as the day progresses, with temperature generally staying at about 17oC.
Waking up at about 5:30AM, we have a breakfast of patates and then Harold
takes a throwing net to catch minnows and a few slightly larger fish in the shallows. It
turns out he has done this so that I may have bait with which to fish; with the current
success rate of spear fishing, there is no other apparent reason to take the time to catch
these minnows. Next, we set out in boat, this time anchoring the boat in a shallow place
off Barbarat seventy meters southwest of the east point. This place was very sandy with
depth varying from two to twelve meters with clear tropical visibility. Some places in the
anchor ring have turtle grass, while some have small coral formations. I get the
impression that the selection of this anchor point had more to do with not getting a
landlubber seasick than finding a good fishing spot. This time the dory crew does not
come back until mid-afternoon, except once when Harold paddles back to assure the boat
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had not run aground. The dory starts east toward the point, disappears for a while, then I
catch sight again a few hours later in the vicinity of Pigeon Key. Next, it heads west
across the shores of both keys, then arcs north toward Barbarat. I notice during the
period that one person usually stays in dory while one dives; both men later state that
they had often kept one person in the dory cleaning fish while another was diving in order
to save time later in the day.
At 3:00PM, the dory approaches and Harold ties off the bow line to the port stern
post of the canopy. The hold contains about half to three quarters of the total fish and
shellfish that both teams had managed to haul in the previous day. Most of the fish are
already cleaned and these go in the freezer with yesterday’s catch. They place the
unprocessed fish on the stern bench with the eight lobsters and five conchs they have also
managed to land. The fish portion of the catch includes some snapper, sweet-mouth,
squab, wrasse, a few squirrel fish, a hogfish, and a few old wife. Upon our dropping
anchor at the usual spot off Sandfly Key, Ezequiel takes the unprocessed fish to the
water’s edge to clean while Harold and I take the stove, rice, flour, bananas, gas, and
cloths ashore. He then processes the lobsters in the aforementioned manner and pries the
conch out of their shells by first tapping a hole in the top cone with a rock or file, then
prying the meat out with the same file.
After the shellfish are processed, Harold cooks supper again, with supper being
composed of the same three foods as the previous two nights. We manage to eat in
daylight this time, with Harold still holding forth about his disappointment in Sydney
from last night. After supper, he goes to the boat for the night, while Ezequiel clears the
fridge inner compartment and puts the stove, gas tank, and other gear in the other
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abandoned fridge. As a soft rain has been coming down steadily since shortly after our
landing, he sleeps in the first fridge while I sleep in the shelter length-wise along long
wall.
By 11:00PM, both the rain and the wind have intensified a great deal and water
leaks steadily into the lean-to and, as I will later learn, into the fridge. Through the night,
the wind and rain worsen. The tarp portions of the roof frequently bow under with excess
water while a few of the zinc portions and at least one tarp are blown mostly off of the
structure. There is a good deal of standing water in the campsite by the time dawn
comes, including under the lean-to. Ezequiel will later report that he was waterlogged as
well, bivy sack notwithstanding.

20 August 2011
At 1:30AM, Ezequiel gets up and walks to the beach, and reports that he can’t see
the boat. While I do not really comprehend his statement at the time, it will take on a dire
importance within a few short hours. We are awake most of the night and early morning
and up and moving by 5:30. The sky is overcast with fairly high winds and a few
lingering showers. We see whitecaps off the south shore of Sandfly Key and in the
channel between the keys and Barbarat, wave action and strong currents between the
keys, and eight to ten foot rollers in the space between Pigeon Key and Guanaja. With
the faint early morning light, it becomes clear what Ezequiel meant by not seeing the
boat. It is not that the boat is not visible through the rain or that the flashlight is working
badly, but rather that the boat is not present at its expected mooring. We scan channel
across to Barbarat for twenty minutes without spotting her. Finally, Ezequiel spots a
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shape at several hundred meters distance to the northeast of us, approximately 500 meters
to the southeast of Barbarat’s eastern islet. After a failed attempt to reach Faith on a
cellphone that we had brought with us, he decides to swim to the boat and investigate.
As he puts on his snorkel gear and swims out into the waves and the currents to reach the
boat, I finally see it, apparently lodged on something at the frontier between the channel
and the open water.
When Harold relates what had happened during the night once we are safely back
in Punta Gorda later in the day, he says “My God Marcus, I struggled all night with that
boat and the anchor. I woke up when the boat was rolling and then drifting fast toward
Guanaja. The rope broke, and the boat went out to sea… I thought I was going to be
swept out to Nicaragua, but then I ran into the reef. Then I thought I was going to sink
right there…that this was it for me. I bailed all night until Ezequiel climbed aboard…”
While Ezequiel swims out, I stand on the shore tracking his progress for as long
as I can. When after a few minutes I lose sight of him, I attempt to reach Faith via
Harold’s cellphone to no avail. I leave a message on her voicemail and Sydney’s during
the brief interims when I get a signal. At 9:30AM, the boat finally starts moving west
along the Barbarat shoreline, then tacks southwest and swings around to the shoals on the
west point of Sandfly Key, near the anchor point. They do not drop anchor, however, but
ground the boat and push it further aground. When I ask if they needed assistance, they
assent with much more alacrity than in previous days. The boat has lost its anchor during
the storm and the starboard hull has been punctured about midway between bow and
stern. As Ezequiel bails water from the declivity fore of the engine, Harold attempts to
plug the leak with cloth, and later plastic. He alternates between battling leaks on the
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inside and outside of the boat. Eventually, the leaks slow to a trickle and Harold goes to
look for the anchor in the dory. While Ezequiel keeps bailing, I go ashore to stage the
gear for pack-out.
By 11:30AM, all the gear is stowed, though in a more haphazard fashion than in
previous days, and Harold has returned with no joy on finding the anchor. Harold and I
push the boat into five feet of water, then Ezequiel starts the engine and we climb aboard.
Ezequiel steers across the big channel directly toward Barbarat with the dory tied to the
stern-most port canopy post and drifting aft, rather than stowed atop the stern. This
position of the dory, coupled with the hasty gear stowage indicates the fatigue of the
entire crew (including the anthropologist) and a time crunch in getting home before the
boat sinks. For the entire return trip to Punta Gorda, Harold and I take turns scooping
water out of the forward declivity, with the other person dumping the bucket overboard
once the bailer has filled it. The bucket man also occasionally bails the aft declivities of
the engine well and crank shaft, but they do not fill up at as rapid a rate as the fore
declivity. The water in all three places is laced with diesel fuel or oil from the engine.
Ezequiel steers the boat, first along the south shore of Barbarat, then past Morat, then
turning north through the channel between Morat and Helene before turning west again
on the north shore of Helene. He hugs the shore to an even greater extent than on the day
we set out, even once running aground off of Morat. Once we turn west again, the trip is
uneventful if somewhat strenuous for Harold and me. Ezequiel follows the dips of the
coastline, going out away from shore again at the points.
Three hours and fifteen minutes after embarking for home, we limp into the
shoals of Punta Gorda near the boat’s habitual anchor point. Ezequiel grounds the boat in
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the vicinity of Faith’s champa and Sydney and Jacob come out of the lower sitting area of
the champa to help me unload gear from the boat. We take gear ashore by hand rather
than using the dory this time, possibly because the dory is filled with water and nobody
has the energy to empty it. While the three of us tend to the gear, Ezequiel bails some
more water out of the boat, then takes some of the fish out of the freezer and puts them in
the blue cooler. He puts another batch of fish into an orange plastic basket. As Ezequiel
carries the blue cooler, containing his share of the ‘product’, away toward Meribureñe,
Harold hauls the orange basket ashore and sets it in the kitchen portion of the champa.
Several men push the boat to the water’s edge until it grounds just off the beach, while
someone has pushed the freezer overboard into the water. When we all retire for the
night, the freezer will be onshore in the vicinity of the champa, presumably with many of
the larger fish still inside.
Once the MacLeod Lorenzo family has eaten a late lunch at 4:00PM, several men
from among Harold’s children and extended family move the boat west of the mouth of
the creek that runs through Barrio Punta Gorda into the sea. Harold asks me to come help
them beach the boat in order to make repairs on the hull at a later date. We first place a
palm log under the prow, then switch it out for a hardwood log so that only one person,
versus two, needs to stand on it to keep it from floating up. Another of Harold’s sons,
Bubba MacLeod, starts the engine and attempts to drive the boat over the log several
times, to no avail. Eventually, someone secures a thick green rope of stronger tensile
strength than the black anchor rope. Sydney and his maternal uncle Charley De Gama
wrap this rope around the boat from stern to bow and then secure another piece of the
same green rope to the two ends at the bow to tie it off. Then someone brings a flatbed
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diesel truck to which Happy attaches the now detached anchor rope via the rear bumper.
He then attaches the other end of the anchor rope to the green rope attached to the boat.
The man with the truck then attempts to pull the boat out of the water onto a log, but the
black anchor rope breaks. After several hours, well after dark, someone manages to find
another piece of green rope to secure the truck to the boat, and then to pull the boat
ashore. The next morning, it is resting at the water’s edge on two logs, listing slightly to
port.
Over the next few days, Harold manages to sell his share of the fish, including the
larger fish left in the freezer on the first night, around Punta Gorda and surrounding
communities. He attempts to close a deal with a French Key restaurant for the purchase
of the lobster, but fails due to a blackening discoloration of the entire catch most likely
stemming from exposure to residual diesel fuel in the water that leaked into the boat after
the storm.
Once all of the water is drained from within the fiberglass hull, it will take four
months for Harold to save sufficient funds to pay a fiberglass worker to patch the holes
inside and out. After adding stabilizing fins made of wood with fiberglass coating to
each side of the hull, Harold will repaint the boat and relaunch back to its previous
mooring point. Due to engine problems, the need for a clutch, and lack of funds to
correct these problems in the near term, it will take three additional months before Harold
is able to send the boat out for another multiday fishing trip. Eventually, he is able to
acquire a new clutch and a larger propeller on credit, and has stated future plans to go to
‘the bank’ in the eastern portion of the Bay of Honduras in order to capitalize on its richer
waters for a bigger payday.
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If there is any word that encapsulates this vignette, that word is ‘vulnerability’.
The story encapsulates how precarious life and livelihood can be for residents of Roatán.
Firstly, the confluence of a bad storm and prior poor cell phone reception engenders
vulnerability to the weather, as part of the crew (including the anthropologist) faces the
choice of being swept out to sea or stranded on a key until Harold manages to limp back
into the shoals near the key despite substantial leaking. Even after the curtailed crew
manages to control the leaking for the short term and make it back to Punta Gorda with
all of the ‘product’, the outcome is still disappointing as the lobster is blackened by trace
amounts of diesel fuel and completely loses its monetary value. Despite the heroic effort
and the fact that Harold tried to do everything right, the trip is in some sense a failure,
with financial consequences for the MacLeod Lorenzo family. While this sort of
vulnerability is felt generally on the island, it is felt more so for small scale entrepreneurs
whose income is less stable than that households with steady work in tourism.

GENERAL PROFILE OF TOURISM ON ROATÁN
As Stonich (2000) and Daltabuit (2006) have stated, tourism plays a very
important role in the economy of Roatán. However, its dimensions and impact are
different for West End and Punta Gorda. While the former community has a high
concentration of tourist attractions and tourism businesses, the latter has much fewer such
concerns and involvement in tourism is generally more sporadic and more likely to
involve a requirement of working away from Punta Gorda. The fact that tourism work in
Punta Gorda almost exclusively entails activities such as performances or souvenir sales

129

where exchange of money for goods or services is completely voluntary on the part of the
tourist stands in contrast to the many dive shops, hotels, and restaurants in West End
catering to tourists where the tourist is obliged to pay in order to avail himself or herself
of what the business has to offer. As Maria Garcia has stated several times, “…the
tourists still come [to the Communal and other performance venues], in almost the same
numbers as before [2005], but they don’t spend nearly as much money…maybe they
don’t have the money to spend, or maybe they’re worried…” This section gives the
percentage of tourism involvement, first for the general sample, and then detailing
tourism in each community in the following sub-sections. For the low season, 38 (47%)
households had no involvement in tourism and 43 (57%) had at least one member with
some involvement in tourism. For the high season, 35 (53%) reported no involvement in
tourism and 31 (47%) report some degree of involvement with tourism. This difference
in frequencies in Round 2 is counter intuitive, but is explicable due to the bias in sample
attrition toward households heavily involved in tourism. A paired t-test between the
rounds did not find the difference to be significant; the test statistic is 0.90 with 65
degrees of freedom and a p-value of 0.37. Figure 4.15 shows the frequency of tourism
involvement for the sample during the low season (Round 1), and the high season (Round
2) in respective bar graphs.
While these graphs show little variance in the likelihood of involvement versus
non-involvement in tourism for the sample as a whole, t-tests for tourism involvement by
community indicate a significant difference in household tourism involvement between
West End and Punta Gorda. The t-test for Round 1 has an F statistic of 2.09 with 79
degrees of freedom, a test statistic of 5.59 and a p-value of 0.00. The t-test for Round 2
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has an F statistic of 0.09 with 64 degrees of freedom, a test statistic of 4.40, and a p-value
of 0.00. Seasonal t-tests by community do not show any significant seasonal difference
in tourism involvement by community. The West End paired t-test yields a test statistic
of 1.36, with 29 degrees of freedom and a p-value of 0.18. The Punta Gorda paired t-test
yields a test statistic of 0.00, with 35 degrees of freedom and a p-value of 1.00. Chapters
5 and 6 give the category frequencies of tourism involvement for West End and Punta
Gorda, respectively.
For the island as a whole, the two main drivers of tourism are scuba diving and
the cruise ship ports at Coxen Hole and Mahogany Bay (in Brick Bay). Resorts and
hotels island wide are dependent on scuba diving for much of their business and the
cruise ship ports have helped spawn several ancillary attractions and enterprises such as
scooter rentals, canopy tours, performances, and souvenir sales. While both scuba diving
and cruise ship ports of call show a distinct seasonality, the timeframe is different
between the two activities. Dive shops in West End generally report being most busy
around Christmas and Easter, being fairly busy between these holidays, and having their
slow period from after Holy Week into the early part of the rainy season in October and
November. Cruise tour businesses generally report a high season from October to April
and a low season of May to September. Many local tourism workers find this fact
interesting because, while the timing of the high season allows North Americans and
Europeans to escape cold weather at home, it increases the chances of making a port of
call on Roatán during a torrential downpour. In the case of Mahogany Bay, heavy rains
and high winds frequently force ships to cancel the port of call due to the narrowness of
the channel leading into Brick Bay. The owner of Bay Island Divers reports that the heat
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of late summer and the frequency of high rains and heavy winds in October and
November keep most customers away until Christmas. Improved weather conditions on
the island, combined with continued winter weather further north make for a fairly steady
stream of customers January through March and Holy Week marks a high point of the
year. For many hotel workers, restaurant workers, and small scale enterprises, the low
season makes for dire financial straits. Many respondents report layoffs or decreased
hours during the low season. Water taxi operators and vendors may go a week or more
without earning any income. One water taxi operator sitting idle with a group of about
eight idle water taxi operators in May 2011 said, “…During Semana Santa, we were
pretty busy. Now, it’s dead; we’re lucky to get a few tourists in a week. My brother and
I decided to move our location from West Bay to West End to cut down on the
competition for tourists, but so far we’ve only had a few customers, and made a little bit
of money…” Since these general trends affect West End and Punta Gorda differently,
Chapters 5 and 6 describe the impact of tourism on each respective community in greater
detail.

CONCLUSION
As shown in the foregoing results summary, households in the collective sample
from West End and Punta Gorda earn a living in a variety of ways, many of which relate
to tourism, seafood, or both. While the West End households tend to fall into tourism
related occupations, Punta Gorda households are concentrated in the shipping and
seafood and small scale enterprise group. The small scale enterprise group comprises
vendors to tourists and occupations less involved in tourism, such as artisanal fishing.
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For the sample, the majority of households fall into the higher income category
based on household possession inventory and responses to the semi-structured household
interview. However, the communities vary noticeably in income distribution, with a
significant variance for the high season. In both rounds, West End has about a 1:2 ratio
of lower to higher income households and Punta Gorda has a 1:1 ratio of lower to higher
income households.
As the fishing trip vignette demonstrates, making a living on Roatán can be
difficult, with income generation from many activities being tenuous, sporadic, or
seasonal. Weather conditions and mechanical problems with boats show that Murphy’s
Law factors into small scale fishing, for profit or subsistence, as it does for any other
enterprise. Even if a crew is lucky in their catch, there is no guarantee against random
occurrences making that catch unmarketable and reducing or eliminating income from a
fishing trip.
This situation pertains not only to extractive livelihoods such as fishing or seafood
processing, but also to tourism. The preceding section gives a general picture of tourism
work on the island. Tourism generally follows a seasonal pattern on the island, with the
low season ranging from May to September and roughly corresponding with the dry
season and the high season ranging from October to April and roughly corresponding
with the wet season. For the sample the number of households that earn at least some
income from tourism and those that do not earn any income from tourism are close to
being even. However, within this general picture, notable inter-communal variation in
the importance and manifestations of tourism is apparent. Chapter 5 details the effects of
tourism in West End and Chapter 6 treats tourism in Punta Gorda.

133

GRAPHS

Figure 4.7: Bar Graphs of Original Occupational Categories for Round 1 (top) and
Round 2 (bottom)
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Figure 4.8: Bar Graph of Occupational Groups for the Sample for Round 1 (top) and
Round 2 (bottom)
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Figure 4.9: Bar Graphs of Income Categories for Round 1(top) and Round 2 (bottom)
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Figure 4.10: Bar Graph of Income Categories for the Sample for R1 (top) and R2
(bottom)

137

Figure 4.11: Occupational Group Frequencies by Community for Round 1 (top) and
Round 2 (bottom)
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Figure 4.12: Comparative Occupational Group Frequencies by Community for R1 (top)
and R2 (bottom)
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Figure 4.13: Comparative Income Categories for Round 1(top) and Round 2 (bottom)
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Figure 4.14: Comparative Income Categories by Community for R1 (top) and R2
(bottom)
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Figure 4.15: Bar Graph Depicting Frequency of Tourism Involvement for the Sample for
R1 (top) and R2 (bottom)
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CHAPTER 5:
TOURISM IN WEST END

INTRODUCTION
In General, West End is heavily dependent on tourism and has a high
concentration of tourism related businesses. As shown in Figures 5.1, a clear majority of
households were involved in tourism to some degree for both rounds of data collection.
During the low season (R1), 8 (20%) households had no involvement in tourism during
the low season and 32 (80%) households did at least some tourism work. During the high
season (R2), 8 (27%) West End households were not involved in tourism and 22 (73%)
were involved.
Unlike West Bay with its predominance of a few large luxury hotels and dive shops, and
many other locations on Roatán that are dominated by one all-inclusive resort, West End
has several competing dive shops, hotels, and restaurants of varying sizes and
configurations. While some businesses just focus on one aspect of the tourism trade,
some combine two or more components. For instance, there are several businesses that
combine a hotel and a dive shop, a restaurant and a dive shop, or a hotel and a restaurant.
A few places, such as Land’s End, combine all three. West End also features at least half
a dozen gift shops in permanent structures and a few places to rent scooters, cars, or
snorkel gear.
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Figure 5.1: Bar Graph Showing the Frequency of Household Tourism Involvement in
West End for R1 (top) and R2 (bottom)
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In addition to these larger established businesses, many residents of West End or nearby
communities seek to capitalize on the tourism trade through smaller scale enterprises
such as water taxis (mostly using pangas or lancha type boats), mobile food or jewelry
sales on the beach or along Bay St., or the sale of produce from small stalls or pickup
trucks.
According to several respondents to the semi-structured interview for businesses,
revenue from tourism has suffered in the years since 2005. Specifically, growth in
revenue and visitor-ship increased from 2005 to the early part of 2009. Interview data
confirm that this trend pertained in West End as well as the Department of the Bay
Islands and for Honduras generally (Honduran Ministry of Tourism 2010). While some
respondents believe the financial crisis has had a negative impact on tourism, most spoke
much more vividly about the June 2009 ‘coup’ in which Honduran president Manuel
‘Mel’ Zelaya was deposed by the Honduran Army on the orders of the Congress and sent
into exile in Costa Rica for several months before a deal was brokered allowing his
eventual return (in June 2011) and allowing elections to proceed. While opinion varies
sharply on the lawfulness of Zelaya’s ouster, both in Honduras and on Roatán, there is a
general consensus on the catastrophic impact it had on tourism in West End. Said
restaurateur Jim Black, “…There was nobody during the high season last year, nothing,
literally, only local people, and they didn’t have money… mostly because of the political
problems. Of course the economy was bad all over the world, but we were still a new
destination. So people were still coming before the political problems… the US was
hurting, but Europe didn’t get that badly hurt initially.” A North American hotel owner
stated,
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We saw phenomenal growth from 2005 to when the coup
happened. I hope tourism returns to that level again. The growth
on the island went from one cruise ship a week to as much as four
cruise ships a day. When the coup happened, the problem was
they kept closing the boarders, closing the airports, and people
won’t travel when there’s any uncertainty. There was no danger
on the island… Borders were closed… it dried up. So we made
money up until the coup, then virtually nothing for the next six
months. Then the [financial crisis] hit and Americans weren’t
traveling as much… Whether there was less people traveling, or
just fewer coming here, we saw a significant drop in business.

A local bar owner describes the impact of the coup on the otherwise steady trajectory of
his bar’s revenue over the last several years.
Yeah. This year so far has been pretty good. About two years ago,
when they had the “pseudo coup” and all of those political
problems was a bad year; because there were about five things
Honduras had bad press for. There was the swine flu; there was
an earthquake, riots about RECO when the electrical prices went
up, then the political situation. It was definitely a year when a lot
of businesses where going under. I’m very lucky [with this bar],
because my family owns the property [that the bar sits on]. In West
End a lot of businesses closed down because they couldn’t make
the rent. That would have been 2009, which was the worst year for
[the bar] since it opened. Every year other than that, there’s been
a steady increase in business as we’ve become more popular in the
World, through the internet and through maintaining a high level
of service…
A water taxi operator and tour guide for Jim Black’s Paddle and Snorkel Team describes
the changes tourism has wrought in West End in recent years, including the political
turmoil of 2009.
Oh, there’s been a lot of changes…especially with the cruise ship.
We have had about two cruise ships a week, and are going to go
up to about nine a week at the end of this month. Before time there
were no cruise ships, so things have gone up with tourism.
Tourism has caused a lot of changes…The labor’s very cheap. I
only work for [Jim]; I work for myself, but a Captain’s helper
makes $10. A builder’s helper, a good builder, like my brother,
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makes $50 a day, but a builder’s helper only makes $10 a
day…mixing cement too… So the labor here is very cheap. That’s
what mess up our country is the labor’s too cheap. If it weren’t for
that we’d be alright. The president we just had [Mel Zelaya], he’s
the one that brought the labor up to L5500 a month. Before they
were making L3000 [$158] a month. But the president fixed it so
everyone should make at least L5500, about $250 a [month]…I
make more money now… Some days are very slow; some days we
don’t make nothin’ bro. We only work for [Jim] about one day a
week, until the end of the month. In October, it’s going to be
raining, but they’ll be a lot of ships. Our busiest time of year is
winter, but you don’t get all the days because it’s raining too
much…it doesn’t rain every day and you get some good days in
between. At the end of this month, we get up to nine ships, which is
good…

A woman living in La Berinchia with her extended family describes the sporadic nature
of tourism work and other wage labor since 2005, “…My husband does masonry work.
My father-in-law is a taxi driver. Santos is a security guard at Sunset Villas.
Alfredo does carpentry… My husband does the same work [as he did in 2005]. My
brothers used to cut brush [with a weed eater] and take tourists out for charters in a
lancha…” A dive instructor in West End describes how fuel prices have affected his
livelihood, “Prices went up for airline tickets a lot. And that affects tourism. It affects
me in my job, which is commission based, so there’s definitely an effect…It’s declined
because we’ve been real busy, to not busy at all. We’ve had some but not the same as it
usually is this time of year.”
While a few households have more income than in 2005, many have seen a
decrease. The period from late 2009 until the early part of 2011 at least has been a rough
one for many in West End. In order to illustrate the context in which these trends have
occurred, the following sections treat scuba diving and cruise ship tours in West End,
respectively.
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SCUBA DIVING
Since viewing the Meso-American Barrier Reef and its inhabitants is a major
draw for tourists from outside Central America, scuba diving features prominently in the
tourism sector in West End. The town had fourteen functioning dive shops during the
field work period. West End’s twenty three hotels and resorts and approximately forty
restaurants serve locals and Hondurans visiting the island for beach tourism, but rely on
scuba divers for much of their business. Indeed, most hotel and restaurant business
interviewees listed busy seasons that corresponded quite closely with the busy season for
dive shops, with large peaks around Christmas and Easter, steady business in between,
and a sharp drop off after Easter.
With one exception, dive shops in West End are owned by expatriates, most
North American or British and show a tendency toward ethnic hierarchy in staffing.
With a few exceptions, the dive instructors and dive masters, the highest paid and most
steadily employed positions are expatriates. In response to this circumstance, dive shop
owner Gregory Hodges says, “I’d like to hire more Islanders and Hondurans, but they
can’t pass the instructors’ exam…the educational system down here doesn’t give people
the math skills they need to do this kind of work.” Dive boat captains tend to be
Islanders or Ladinos who were born on the island. This work is fairly steady, but the
total income is probably less because many tourists give tips to just the dive staff and not
the captains. Construction and carpentry for dive shops, as for any other purpose in West
End, is dominated by Ladinos who draw relatively low wages for sporadic work. Below
is an account of a typical day at a West End dive shop.
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Bay Island Divers: a Day in the Life
Almost every day of the year, Bay Island Divers runs scuba diving courses and
‘fun dives’ for tourists out of their medium sized dive shop facilities in the heart of West
End’s business district. The shop sits on a stretch of Bay Street south of Half Moon Bay
that is densely packed with other dive shops, restaurants, bars, boutique retail shops and a
rental shop or two. The shop is located in a wooden building and is laid out in an open
and casual manner, having a central lounge area that is covered by the second floor of the
building, but open along its entire front to the dirt road that runs by it and the commercial
heart of West End. To the rear of this lounge is a workspace counter with two desktop
computers for administrative work, a kitchen nook for heating food in a microwave and
making coffee, a unisex single toilet bathroom, and a small alcove that acts as a
classroom with TV/DVD for instructional videos and a white board for writing down
important dive terms and making instructional illustrations. The walls are painted aqua
blue and display an overall marine motif with various sea creatures depicted mural style
throughout this main area. The Northeastern portion of the first floor is occupied by a
long equipment room containing the main air compressor, tanks waiting to be refilled,
fins, snorkels, mask, buoyancy control device (BCD) vests, and other essential gear. This
gear room is mostly walled off from the lounge with a front entrance and one doorway
between the two areas.
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Figure 5.2: The Equipment Room and Wildlife Sightings Board at Bay Island Divers

Like many dive shops in West End, the owners of Bay Island Divers hail from a
developed country, in this case the United States. Likewise, the vast majority of staff,
including almost all of the dive instructors/masters is from North America, the UK, or
Australia. Only one dive master is from an old Anglophonic West End family and the
two permanent boat captains are Ladinos with a long residency in neighboring Sandy
Bay, in La Colonia. Gregory Hodges, co-owner, is a fifty-something beanpole of a man
hailing from the Pacific Northwest. He has bought into the dive shop and moved to
Roatán in 2007. In addition to hanging around his dive shop, he does plumbing and
carpentry jobs around western Roatán and also acts as caretaker to a small hillside
guesthouse and property. Angela Townes is an Australian in her twenties and has
worked for this dive shop off and on for seven years, since at least two years prior to the
arrival of the current ownership. Angela occasionally goes out on dives, but mostly
concentrates on managing the dive shop; Greg and his partner Joe acknowledge her as the
one who really runs this operation. Rosa Lee, hailing from the UK via Hong Kong, is a
blond woman with a trim figure and the senior dive instructor on deck at Bay Island
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Divers (BID) at two years tenure so far. Peter Marley is the only Islander currently
working at the shop and treats working out and being buff as a second occupation.
Angela says that mostly the dive staff turns over every few months, either from people
moving on the island and getting dive instructor certification, or from current dive
instructors jumping ship from other shops; BID also occasionally loses instructors to
other shops. The current dive staff includes Ellen Scott from the UK, Bruce Grace from
New Jersey, Ted Lincoln from Oklahoma, and Jack McLean from British Columbia. The
dive boat captains tend to have a longer tenure, at least a few years. The current
permanent captains, Juan Vasquez and Julio Garza, are mestizos of mainland extraction,
living in the large Colonia in the hills across the main paved road from the old costal
portions of Sandy Bay. These men tend to avoid the lounge area and keep to themselves
between dives.
Around 8:00AM, one may see Angela opening up the shuttered parts of the shop
(the lounge is open to the street at all times) and turning on the computer at the front of
the counter in order to catch up on emails. The rest of the staff saunters in between 8:00
and 8:30 in order to be ready for the 9:00AM dive or to begin instruction on a dive course
for the day. Most of the staff either stops at a baleada shop on the way to work for
breakfast, or buys a bagel or other breakfast item from an expat woman who owns a
small bakery in West End and walks Bay Street in the morning and early afternoon
selling food. Usually around 8:30, Angela makes the first update to the scheduling board.
The scheduling board is a white dry erase board that is divided up grid style with the
columns indicating the day of the week and the rows indicating the dive time, 9:00AM,
11:30AM, and 2:30AM. The gap between the second and third dive times accounts for a
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one to 1.5 hour lunch break for the staff and customers. The board indicates which
instructor/master is with which group of people for each dive, also indicating whether the
group is going on a fun dive or continuing a course. Angela makes changes to this board
throughout the day as needed to indicate changes in the schedule as they occur.
Once everyone who is working any given day is on deck, their day most likely
takes one of two trajectories. Either the staff member will act as a dive master for
recreational dives, called ‘fun dives’ at the shop, throughout the day, or the staff member
will begin or continue instruction on a dive course such as the open water dive course,
which has a typical duration of three to four days due to the fact that instruction and
practical application occur throughout the business day. Other courses offered at BID
include: advanced open water diving; dive master; and specialty courses such as wreck
diving and night diving.

The Open Water Course
On this day, Bruce Grace is looking to wrap up an open water course he has been
giving to two students. Because Bruce’s open water group is only half the size of Peter’s
this week, and because the two students are mastering the quiz material and practical
demonstration of skills rapidly, it is on track to complete the course a day earlier than
Peter’s group, taking only three days instead of the usual four. The previous two days
have seen a comprehensive instructional approach including readings from a PADI
textbook, video segments over the same material, quizzes and homework questions to test
understanding of the material, and practical application of scuba skills in both ‘confined
water’ right off the dock and on open water dives at dive sites with other dive groups.
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Generally, Bruce’s group has done the reading and watched most of the videos on their
own time, and focused on practical application during BID business hours. At the start of
the morning, this group has completed all of the quizzes and homework, all of the
confined water dives, and two of four required open water dives for course completion.
During the confined water dives, Bruce has briefed the skills to be demonstrated, lead a
descent in shallow water, demonstrated each skill, and then instructed one student at a
time to demonstrate the skill through hand gestures. Skills requiring demonstrations of
proficiency including clearing water out of one’s mask, removing and replacing the mask,
recovering a dropped regulator mouthpiece, sharing air, and emergency out of air ascent.
Once the students have passed the quizzes and confined water dives, they are also
required to demonstrate towing skills at the surface and swim 200 meters continuously
but untimed (to demonstrate survival swimming skills).
Today, Bruce has one student show up at 8:00AM to watch the last video and the
other at 9:00 in order that they can both take the final exam. Once the students complete
the exam, Bruce goes over the answers, ensuring that the two men know what the right
answers are, but not assigning a passing or failing grade on the exam. By 10:30, the
exam is complete and Bruce’s group moves into the equipment room to select gear for
the dive. As the students’ correct sizes have been determined in the previous two days,
the process is fairly smooth and quick; Bruce tries to get the same exact piece of gear for
each student if it is available. Once everyone has their fins, mask and snorkel, and BCD,
the group moves out to the dock to draw wetsuits and tanks. Bruce, the students, and a
dive master trainee stage gear at the end of the dock and begin the setup process that
Bruce has been teaching throughout the course. After inspecting all of the equipment for
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serviceability, the four begin to ready the gear for diving. First, each student lifts his tank
from a horizontal position to a vertical position, keeping a hand on the air valve to keep
the tank from falling over. The next step is to put the Velcro strap at the back of the BCD
over the tank to about a third of the way down with the open part of the valve facing the
diver. Bruce then watches his students connect the regulator to the tank via the yoke
valve, then turn on the air by opening the valve all the way, then turning it back half a
turn. They also connect the regulator to the BCD for the purposes of inflation and
deflation in the water. Having determined that the group will go out on the skiff Kiko for
the 11:30 dive, Bruce instructs the students and the dive master trainee to put their gear
aboard. They accomplish this task by placing the tanks with BCD attached in circular
slots on the gunwale benches and putting the fins and masks in a bundle on the deck just
below the tank. This task accomplished, the four return to the lounge to rest for a few
minutes before the next dive launches.

Figure 5.3: One of the Smaller Lancha Type Boats at Bay Island Divers
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At 11:30, once all the assigned groups were aboard, Juan Vasquez ferries us to the
Turtle Crossing site approximately 250 meters offshore from Luna Beach, 600-700
meters down shore (southwest) from the dock. The water has a moderate roll with swells
at 5-7 feet; this roll causes the lancha to sway noticeably, but does not cause a danger of
capsizing. Bruce’s group puts on their fins, gears up, and performs buddy checks under
supervision but without instructional comment except for correction of any mistakes.
Then, with the students sitting in full gear on the starboard gunwale, Bruce instructs them
in turn to point their toes outboard to clear the center bench, tuck their legs up, and roll
back into the water, giving the big okay sign when they pop up. Initial linkup in the
water is more difficult than the previous dives due to a strong current, but once
accomplished, Bruce takes the students to the bottom in turn while the dive master trainee
waits on the mooring line with the other student. Due to the current, the first pair takes
several minutes to get to a sandy patch, but once there Bruce instructs the first student
through hand signals to perform a Controlled Emergency Swimming Ascent (CESA)
simulating out of air. As the student starts the procedure by signaling out of air, Bruce
corrects him when he takes his regulator out and signaled that he should keep it in
according to SOP. When the student ascends too slowly to make it on one breath, the pair
returns to the bottom and try again. There they pause and Bruce writes on his slate that
the student should have a slightly faster pace to make it all the way. The second attempt
is successful and on the surface the two shake hands and then Bruce takes the other
student down to practice the same skill, which the student does on the first try.
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Next, the students repeat an unmasking drill and fin pivot drill from dive two on
the bottom. These two skills round out the skills evaluation portion of the dive and once
completed, Bruce leads the group over the lip of the reef wall for a tour, with the dive
master trainee as tail end Charlie. The group drifts with the current, which is running up
shore for a period of forty minutes at a max depth of fifteen meters (fifty feet) in a
roughly straight line along the wall. Among the marine life sighted are a lobster under a
block of coral, two triggerfish at the top of the reef hunting for smaller fish by shooting
water jets from their mouths to disable them, several parrotfish, a barracuda, a filefish (a
slender silver fish of about seven inches in length with a long, needle snout), and four
green turtles including a large one of about seventy pounds with a remora attached to its
upper carapace, plus several smaller reef fish. At the conclusion of the forty minutes, the
end the dive with a mid-water safety stop at three meters (fifteen feet) for a timed period
of 3min, then make a normal free ascent by swimming directly to the surface. The
purpose of the safety stop is to avoid decompression sickness from too much nitrogen in
the bloodstream. Juan has moved the boat to accommodate the group and they swim to
the vicinity of the starboard gunwale, but not too close, then take off first their weight
belts, then the BCDs, and hand them to Juan, then swim in fins and wetsuit to the ladder
at starboard toward the stern, hold onto it, remove and hand up fins, then ascend the
ladder one at a time into the boat in just wetsuit and mask around neck.
During the surface and ascent process, a student in Bruce’s group becomes
nauseous due to the surface swells and the smell of gasoline exhaust from the motor.
Bruce and the dive master trainee are very solicitous in making sure he gets aboard with
all of his gear. They then gave him advice about staying near the gunwale bench and
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looking at the horizon to stabilize, also exhorting to vomit over the side versus in the boat
if he becomes too nauseous to hold it in. Bruce delinks the gear from the sick student’s
tank, but leaves the regulator connected to the BCD for the next dive. The other three
members of this group delink their own gear in the same manner. Upon mooring at the
dock, Bruce tells the student to get on the dock, bundles his gear for him in preparation
for the next dive, and puts it on the dock. After several minutes, the student feels better
and stages his gear with the rest of the group aboard the big boat Delfin for the 2:30 dive
according to SOP. After giving the seasick student further advice of drinking a Sprite
and eating a little, but not too much, Bruce tells both students to be at the shop and ready
to go at the usual time of 2:10 and cuts them loose for lunch. The time is 1:00PM.
At about 2:20, Bruce enters the shop carrying two large wrist compasses and asks
the students to join him on the dock to show them how to orient the lubber line to indicate
direction then turn the bezel so that the 0o mark lines up with the needle so that the bezel
is oriented north along with the needle. Bruce says this demonstration is necessary
because he will be testing the students’ compass skills at the surface and below once they
are out on the water. At 2:35, with the gear already prepped, they board Delfin. Along
for the ride are Peter’s open water course group and some fun divers, plus another dive
master trainee, Ellen in charge of the fun dive, and Julio Garza is at the helm. After some
discussion the staff arrives at a consensus to go to Bikini Bottom and so the boat goes
there; this site is located near Turtle Crossing, but a few hundred meters closer to the BID
dock. Like Turtle Crossing, Bikini Bottom has a sandy patch surrounded by low
formations of coral reef. Bruce’s group follows SOP for gearing up and buddy check,
with the exception that the leave their fins off until they get out onto the boat’s stern entry
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platform. One at a time, the students and trainers step onto the platform, then holding a
rail, raise one foot at a time to don their fins. Once gearing up is complete, each group
member takes a long stride into the water, makes an ‘okay’ sign by placing the right hand
finger tips down on top of the head, and then swims to the linkup point at the mooring
buoy. Once the entire group is at the linkup point, Bruce tests each student in turn on
compass navigation by first going in an indicated direction for 5-10m, then doing a
reverse azimuth and following it back to the buoy. Next, the group performs a free
descent off the mooring line and links up in the sandy patch at the bottom. At the bottom,
the students perform demonstrations of mask removal, donning and clearing, a neutral
buoyancy test accomplished by hovering in place in mid-water, and concluding with a
compass navigation test under water going to a spot and then following a back azimuth
back to the original bottom linkup point. These skills tests successfully completed, the
group takes take a circular tour route near Bikini Bottom, but out to the edge of the wall
to a max depth of 18 meters (60 feet) for 48 minutes. Sightings included a large aquatic
crab spotted under a coral block, a spotted trunk fish, a black grouper, many parrotfish, a
small shell-less yellow mollusk called a flamingo tongue, a trumpet fish, and a hawksbill
turtle. As with dive three, the group conducts a deliberate safety stop at three meters (15
feet) for three minutes, then perform the SOP ascent near the mooring line and swim to
the stern of the boat to board one at a time, with the next person waiting keeping at least
5-6 feet back in case the boarder falls backwards. They board the boat with all gear on
except fins and sit down so that the tank sets down in one of the central tank holes, and
immediately began delinking and bundling the gear according to SOP.
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Upon arrival at the dock, the dive staff start hauling tanks and the divers begin
moving other gear to the cleaning barrels, cleaning according to SOP. Bruce tells the
students that this is the last time that they would have to clean the gear as open water
divers, as the staff usually cleans the gear for fun divers. When one students states that
he would still clean his gear, Ellen expressed approbation for this statement, at which
point Bruce says, “…well, I would clean you’re gear, Ellen would say ‘screw you’ and
make you clean your own gear…”
Once gear cleaning is complete, Bruce’s group links up in the lounge, where the
students make diver’s log entries for dives 3 and 4 with guidance from Bruce. In a
similar procedure to dives 1 and 2, these log entries feature administrative information
such as name of the divers, name of the instructor or dive master, and dive site at the top
of the page. The log entries also include depth and time on the graphic, added weight and
observed species in the comments section, and Bruce’s name on the bottom line. He then
then pulls out a stamp in oval form with the Bay Island Diver’s Logo as the design. He
uses this stamp for every dive, then initials the stamp for dive 4, which he states serves as
certification for open water diving until the students receive PADI certification cards in
the mail a month later. Lastly, he shakes their hands and says congratulations. There is
some more light banter between Bruce and the two students, and then the students thank
him and go on their way.

Fun Diving
Concurrently with the last day of Bruce’s open water course, other staff members
are leading fun dives for customers who are already certified open water or higher. After
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arriving for work and getting breakfast, dive instructors who are slated to lead fun dives
typically consult with Angela about the size of their group for the first dive and their boat
assignments. Next, they take the corresponding number of filled tanks from the
equipment room or dock cubby holes and place them in the appropriate boat in tank
holders. Once the customers are present, dive masters size them up for fins, mask, BCD,
and wetsuits and help the customers place that gear aboard the correct boat. Most days,
there is a last minute scramble due to cancelations or other unanticipated occurrences
such as a boat being down for maintenance. After this final sorting is done, the boats
usually leave between ten and thirty minutes after the stated departure time. While
sometimes the boats depart nearly simultaneously, often they leave several minutes apart;
this later scenario is especially likely on days when a cruise ship group is coming in to
dive. Sometimes, Angela has to schedule a special dive time for a cruise group in order
to accommodate the ship’s schedule.
On this day, three of the boats go out on the 9:00 dive within 30 minutes of each
other. While Sea Cat is standing by in case the open water groups need it, Kiko and
Delfin are taking fun divers out. At 9:05, Jack McLean rounds up a group of six
customers, all of whom are staying in hotels in West End and are on a vacation
specifically centered on scuba diving. The tourists take between five to ten minutes to all
load onto Kiko and, once that is accomplished, Jack tells Juan to start the motor and
launch. Jack undoes the bowline while Juan loosens the stern line. Once the boat is
unmoored, Juan reverses straight for about a hundred meters then backs in an arc heading
northeast. Once, the bow is oriented down shore, Juan throws the throttle into forward
and the boat precedes down the reef line toward West Bay.
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Aboard Delfin Ellen and Ted Lincoln are making a final check of the gear just
prior to giving their groups the saddle up order to their fun dive groups. Today, Ted has a
group of four and Ellen has a group of five. Ellen is the senior dive instructor on board
and after consulting with Ted briefly, she orders Julio to head up island (northeast from
the dock) to a nearby dive site called ‘Overheat’. The boat tacks just west of a white
channel buoy, then turns a right angle to the northeast and heads up island along the reef
line. After motoring for a kilometer, Julio slows the boat in the vicinity of the Overheat
anchor buoy by easing the throttle to neutral, then putting it into reverse for an instant to
bring the boat almost to a standstill. Ellen picks up a gaff, a four foot thin wooden stick
with a broadly curved aluminum hooked tied on one end, and dips it into the water to
secure the mooring line coming off the buoy. Having gotten it, she brings the looped end
of this line aboard and runs the bowline through this loop, then ties it off on the bow cleat
in order to secure the boat to the anchor point. These anchor points are staged in and
around the Marine Park in order to minimize the damage from boats independently
dropping anchor on the reef. Once the boat is anchored, Ellen and Ted begin their predive briefs. Each dive master briefs their respective group the linkup point in the water,
in Ted’s case at the stern of the boat and in Ellen’s the anchor buoy. They also brief the
terrain features of the site such as the sandy patch, the reef features, and the maximum
depth of the dive. They also include with the route of the dive, often in a big circle or
drifting with the current; today both groups will drift in order to minimize fatigue from
the fairly strong down island current. Both briefs end with an admonition for the divers
to stay on the dive master’s depth level and not to touch the coral or other marine
organisms for both the organisms’ and the divers’ safety. Briefs given and buddy gear
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checks made, first Ted’s, then Ellen’s groups enter the water one at a time by donning
their gear, including fins once they get to the stern entry platform, then doing a long
stride into the water with the ‘okay’ hand signal once their inflated BCDs float them to
the surface. At the linkup points, Ted and Ellen ask their divers if there are any gear
problems. When everyone is okay on gear, each dive master orients his group on a
terrestrial feature such as a point, a hill, or a building, and then indicates that it is time to
descend by giving first the small hand okay sign (thumb and index finger forming a circle
with the other three fingers extended), then a downward extension of the thumb.
Everyone in the group holds the low pressure inflator hoses on their BCDs over their
heads and presses the deflator button. The divers slowly sink within a flurry of bubbles.
About a meter from the bottom, the groups separate, with Ted’s group swimming against
the current a bit in order to drift back to the boat and Ellen’s group starting their drift
from the boat. Ellen’s group forms a loose column with Ellen usually, but not always in
the lead. She splits time between searching for and pointing out wildlife to the
customers, and keeping an eye on the customers to ensure their safety and compliance
with Marine Park rules. After fifty minutes, the group has come up to a level of three
meters and Ellen indicates a three minute safety stop by moving her hand back and forth
horizontally and then holding up her middle three fingers. Once the divers get through
the safety stop and surface, Ellen asks them if they enjoyed the dive with a smile on her
face. They respond with phrases like “man, that was great!”, “did anyone else see the
moray eel”, “visibility was perfect.” The divers board the boat via the stern platform one
at a time, handing their fins up to Julio, and then climbing aboard in the rest of their gear.
Julio assists divers who need it by putting a hand on the diver’s regulator valve and
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pulling upward as the diver uses his legs to climb. Ted’s group is already aboard, and
once Ellen ascertains that all of her charges are safely aboard, she tells Julio that he can
take them back to the shop when ready. As Julio has already moved the boat in order to
link up with Ellen’s group, there is no need to untether from the anchor rope and he
immediately starts the engine and puts the boat in forward drive to make the trip back to
the dock. The boat arrives at the dock within ten minutes and has Julio conducts the
docking procedure of angling the boat in bow first and reversing to slow down and bring
the stern in, Ellen and Ted grab the stern and bowlines and tie them in bowlines around
the dock pylons nearest the bow and stern, respectively. While some members of both
groups leave their already delinked gear aboard for the 11:30 dive, those that are not
diving bundle it up and take it to be washed. Meanwhile, Ted and Ellen immediately
start removing the used tanks and taking them to the compressor in the equipment room
for refill. They have a quick consultation with Angela about how many people will be on
Delfin at 11:30, then start taking tanks from the dock cubby holes and putting them in the
onboard tank holders. Once they have sufficient tanks aboard according to Angela’s best
current estimate, they link the BCDs of the customers that are going out again.
Concurrently, they and other dive staff are also linking BCDs for customers and students
who will be going on the 11:30 but did not go out at 9:00. The three boats that are
currently in working order, Delfin, Kiko, and Sea Cat are ready by 11:15.
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Figure 5.4: Scuba Tanks connected to BCDs by Dive Staff aboard Delfin in Preparation
for a Fun Dive

Meanwhile, Back at the Shop
While dive instructors and boat captains take the lead on prepping boats and
divers for the three scheduled dives in a given day, maintenance man Jerry Davis goes
about ensuring the readiness of all the equipment. He is continuously filling used tanks,
placing them just outside the door of the equipment room when they are full, and carrying
them out to the cubby holes when he gets a moment. Dive instructors who are not busy
at the moment also help carry full tanks to the cubby holes. Jerry also inspects tanks
periodically and replaces valves or valve o rings when they start to where out. He also
performs quarterly inspections of the tanks and the shops two compressors in order to
insure the quality and safety of the air. He places a required certification tag on the tanks
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once they are inspected. Jerry does or helps with repairs and construction around the
shop as well.
Likewise, Angela is fairly busy throughout the day. She frequently updates the
daily and weekly schedules based on new information about customers signing up for
dives or courses, canceling dives or courses, or coming in for one dive off of a cruise
ship. She also does the shop’s accounting, constantly updating the books on number of
divers, weekly revenue, and weekly expenditures. Sometimes, Angela has to gently prod
long term customers to pay up at the end of a diving trip. “So, ________ that’ll be $250
in U.S whenever you get a chance…” She has plenty of accounting to do, collecting
$325 for open water courses and $30 per dive for fun dives, $20 for people living on
Roatán. Though monthly revenue varies according to high or low season, the shop brings
in about $60,000 per year and out about $18,000 a year to its employees.
When they are not slated for a dive or teaching a class, members of BID’s
instructor corps tend to hang out in the lounge eating lunch, reading, doing things on their
computer, or conversing with fellow staff members, students, or customers. When they
are just amongst themselves, or with customers they know well, staff members will
sometimes tell humorous, off color stories. Jack is currently regaling Bruce, Ted, and
Ellen with an account of a grouper and a moray eel he saw swimming in close proximity
for several minutes earlier in the week. “…I don’t know what they were doing exactly,
but I think it’s some sort of cross species kinky sex thing…a forbidden grouper eel love
affair…” The other three are laughing audibly and Bruce quips, “how do you know
that’s what they were doing? You sure you weren’t in on the action too?” The group
continues to eat lunch, lunch either having been purchased from a nearby baleada shop,
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purchased at the restaurant that is renting part of the second floor of BID’s building, or
brought from home.

Winding Down
After the last dive of the day, the dive staff preps the boats, dock, and shop for
closing time. Delfin is the last boat to dock at 4:30. Once all of the passengers and gear
are debarked, Julio starts the engine, casts off the bow and stern lines, and goes in reverse
out to an anchor point 200 meters off shore. Juan is with him to secure the bowline to the
anchor buoy. They wait onboard until someone in a dory comes by and ferries them back
to the dock. Greg says he likes to keep Delfin moored out from the dock in case there is
a storm in the night that could cause damage to the big boat, for which the tires nailed to
the dock do not provide adequate cushioning as with the smaller boats. Dive instructors
take all the wetsuits that have been hanging out to dry and put them either in an on the
dock closet or in the equipment room. Jerry locks up the tank storage area and the
wetsuit closet with padlocks. The two boat captains ensure that the boats are secure, and
then disappear for the night. Today, as most days, the dive instructors and Jerry have a
beer to celebrate another successful business day. Ellen takes everyone’s order and then
walks across the street to a bar that is just opening for the night. She brings back an
assortment of bottles of beer for her colleagues including domestics such as Salva Vida,
Port Royal, and Barena, and imports such as Corona.
Although the staff usually shutter the shop and disperse after this round of beers,
today Angela has called a short business meeting. She starts the meeting with some staff
grading quizzes or exercises of the dive master trainees and debriefs about how those
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exercises went. Next, she then briefs that Rosa has been doing a lot of admin work lately
because she will replace Angela as manager (at least temporarily) in July, when Angela
will go home to Australia for an unspecified time period saying, “…I’m not leaving for
good, but for a while…” Angela is returning to Australia in order to finish law school.
Angela concludes the business portion of the meeting by asking each instructor what
specialty certifications they have for potential upcoming specialty dives such as diving
inside a shipwreck and a night dive. She thanks the staff and trainees for cleaning up and
stowing the gear. Business concluded, Angela states that there is a barbeque someone
was holding in West Bay this evening and asks for an up or down vote from each of the
staff and trainees on whether they will go. After getting a rough headcount, she takes out
her cellphone and calls a man with a van and negotiates payment for transport to and
from West Bay for the evening, briefing this man that they would need pickup at 7:00PM
and come back bet 9:00-10:00PM. She also makes clear that they would pay $5-10 a
head, depending on numbers, but will make sure the transpo man gets at least $50 for his
efforts. With that, she tells those who were going to the barbeque to meet at Woody’s
gas station at 7:00 and starts to close up the shop.
While Angela and Jerry close and lock all the doors into the equipment room and
pull and lock the shutter section door across the back area with the audiovisual equipment
and the computers, the other dive staff say good night or “see ya in a bit” and head off
their separate ways. Those that live nearby walk home while those that live further away
on the outskirts of West End or in Sandy Bay get into vehicles in drive or await
transportation from friends. For instance, Ellen’s roommate swings by on her motor
cycle and Ellen dons a helmet and hops on the back. Once the shop is shuttered, Jerry
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walks south down Bay St. and Angela goes north, then takes the path the goes between
the orange shopping mall and Carib Café to the temporary dirt parking lot at the top of
the hill, where she gets into her car and drives away.

As the foregoing vignette shows, dive shops in West End can be quite busy.
While the size and assets of dive shops vary, overall they are a strong economic engine in
this community. Another readily apparent point is the separations in the workforce, as
the dive instructors hang out in the main lounge when they are teaching classes or
between tasks, but the boat captains tend to spend their stand by time somewhere else.
Though I would sometimes see one or both of them on the docks between dives, often I
did not see them at all. Though everyone is friendly, I do not remember dive instructors
and boat captains spending leisure time together either. It is important not to
oversimplify or overstate the situation, but I also wonder if this separation also manifests
itself in pay differential (especially tips, as customers could opt to tip the dive instructor
but not the captain), and differential work opportunities for Honduran nationals and
western expatriates. As with many other aspects of the project, this one cannot be
asserted with authority, but certainly begs further investigation.

CRUISE TOURS
Though not as important in West End as some other locales, cruise ship ports of
call do factor into the tourism trade for this community. The fact that the cruise high
season starts in October versus December is important to gift shops, water taxi operators,
at least one bar, and many of the small scale vendors of souvenirs and food. There is also
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at least one small, independent tour bus operator in West End who is largely dependent
on the cruise ship trade for a large part of his annual revenue. His story appears below.

Jim Black’s Mini-epic West End Tour
Late in the morning of 13 July 2011, Jim Black’s ‘Paddle and Snorkel Team’ are
gathered at the front of his combination restaurant/hotel, the Carib Diner/Trade Wind Inn
awaiting the arrival of a group of cruise ship tourists for a combination kayak and snorkel
tour of some of the habitat high points of West End. About ten, mostly Afro-Antillean
men sit and joke loudly at the two tables on the deck in front of where the second floor
provides a ceiling over the first, by the front stairway. They are wearing shorts and tank
tops of beige, grey, red, or blue with the Carib Diner logo on the left breast in front and
paddle team logo much larger on the back. This logo consists of a ‘cannibal’ Polynesian
motif figure with a headdress, a defiant facial expression and a grass skirt in a squatting
position and crossed paddles underneath the figure. While the portion of the logo above
the figure reads ‘Paddle and Snorkel Team’, the portion below reads ‘Paddle or Die’. A
server for the restaurant brings out quesadillas for the men to eat and informs them that
Jim and the tourist buses will be arriving in a few minutes. At this point, the tour staff
begins staging kayaks on a small stretch of beach near the Lighthouse Restaurant on the
back side of the Southwest point that frames Half Moon Bay to the Northeast. They also
stage several bundles of double plastic paddles of varying lengths, orange life vests, and
small plastic bottles of water with Dasani labels in the walkway between the restaurant
and the fence that borders the mini-mall next door. In an area closer to the hotel portion
at the back of the compound, other tour staff members are staging fins, snorkels, masks,
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and inflatable neon yellow life vests in preparation to the snorkeling portion of the tour.
The weather is sunny, with a slight breeze and temperature at approximately 27oC (79oF).
At noon, a dark blue mini-bus with ‘Ruta 2’ markings indicative of a colectivo
bus on the West End/Coxen Hole route and an unmarked grey minibus debark 25-30
tourists into the downstairs portion of the restaurant, where tour guide JR Kincaid
commences with a brief about the day’s events. JR is of medium height and build, but
muscular in appearance and with an energetic manner and lively persona. He reviews the
rules of the tour such as not touching the coral or taking anything from the sea and
repeats several times “this [Carib Diner]) is your home base for the day…we’re going to
have a great kayak tour, a fun snorkel tour, and food for you here…” JR also briefs the
route of the kayak tour, the first part of the day for his group, and directs the tourists to
the station with the kayak equipment, including the paddles, life jackets, and water
bottles. With his fellow paddle man, Michael Macho, JR herds his group down to the
beach in order to embark on the kayak trip.
As JR wraps up his brief, a second group of tourists debark from a larger school
bus type bus and shuffle upstairs for their own brief. This group will be the mirror image
of JR’s group, doing the snorkel tour before lunch and the kayak tour after lunch. The
main guide will stay with his group, while the snorkel support staff will stay with
whichever group is snorkeling at the time.
Down by the Lighthouse, most of the plastic kayaks are two person configurations
in light orange or blue, while there are a few small red single configurations. While two
of these latter kayaks are designated for JR and Michael, a few of the tourists opt for
these kayaks rather than sharing one as the majority is compelled to do.
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Figure 5.5: A Tour Group on Kayaks from Jim Black’s Cruise Tours

With help from the guides, the tourists manage to don their life jackets and launch their
kayaks bow first into the sea. JR instructs them to link up on a lone wooden pylon
sticking up out of the water at an approximate depth of one meter. Once everyone is
launched and at the linkup point, JR leads the group in a rough column formation down
shore to the south southwest past the long strip of businesses along the water south of
Half Moon Bay. Michael stays toward the rear to make sure everyone is safe and no one
straggles too far behind. From the launch point, the column snakes in and out of the reef
wall past the densest line of dive shops and bars, past the sailboat mooring area, past the
point that divides the main part of West End from Luna Beach to the southwest. Off
Luna Beach, the tourists pass the more out of the way restaurants such as Barefoot on the
Beach and the Lobsterpot, then glide past the ‘rustic’ wooden Luna Beach Resort. JR
and Michael aim the column toward the last stretch of Luna Beach, just shy of the dock
for Keifito’s Hideaway Cabins, a defunct small scale resort that had offered horseback
riding, a variety of land and sea tours upon request, and seclusion from the hubbub of
West End’s main street.
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Figure 5.6: Sign at the Bottom of the Stairs at Keifito’s Plantation Resort
After the group beaches the kayaks, with the help of the two guides, JR informs
them that they may stay by the dock and swim and lounge, or they can follow him and
Michael up the hill to see the sights of Keifito’s. Seventeen tourists choose the latter
option, and JR precedes them up a long, narrow set of steps that wind past the
administrative office and the main cabin complex up to a concrete walkway that
continues up the slope to the main island road. Just below the office, JR shouts and
gestures with his arms to indicate a step with a sizable hole in it of which the tourists
should beware. Once the entire group is clear of the cabin complex, the tour proper
begins, with JR leading the group to various trees, herbaceous plants, and animals found
along the path. He often asks the group if anyone can identify the plant or animal. For
instance, for the basil and the oregano JR says “if you cook, you can recognize this
smell.” He points out several plants with medicinal properties such as alleviation of
rashes, pain relief from teas, and one sleep aid. “When Michael was fifteen, he used to
give his mama [the sleep aid] every night so he could go out drinking without her
molesting him…” JR quips. The tour also includes several mango trees, a banana grove,
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a cashew tree, a guava tree, and a papaya tree which Michael scales using his arms to pull
and walking his bare feet against the trunk to pick fruit for the tourists, as poking them
with a stick punctures the fruit. Anytime the group comes upon ripe fruit, the two guides
pass them around to as many people as possible. They also show the small island deer in
the cage while giving a spiel about prison time for hunting deer on Roatán and lobster in
the Marine Park area; JR and Michael banter back and forth during the entire hike, with
Michael often commenting on JR’s ‘advanced age’ of thirty-seven and JR showing mock
outrage at Michael’s carousing lifestyle.
After hiking uphill 500 meters for thirty minutes, they retrace the ingress route
and link up with the rest of the group on the beach. JR briefs that the group will egress
back to the launch point closer to the shore than the ingress on account of a strong
headwind. During the trip back, the guides playfully splash each other and the
customers, such that there are periodic bouts of splashing between most of the kayaks for
the entire trip; this splashing most likely being initiated to heighten the sense of levity,
jocularity, and fun for the outing. During the return trip, the guides lead the group under
a few docks and generally hug the shoreline fairly tightly. The group beaches the kayaks
at the same spot near the Lighthouse, with most tourists putting the bow toward the road.
JR then instructs them to take the paddles, life jackets, and water bottles back the
basecamp at Carib Diner. As the tourists make their way there, JR and two other guides
pull the kayaks back into the water, orient the bows seaward, turn them up on a side and
splash water into them, and then beach them again with the bows facing seaward.
By 1:30PM, the two groups are located in their respective upstairs and downstairs
spots at the restaurant. Jim, the wait staff, and the guides served large platters of
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quesadillas for the tables, for individuals to break off individual pieces; additionally, they
serve brownish pita chips with salsa (onion, tomato, green pepper, vinegar, cilantro,
etc…), and slices of fruit such as watermelon, cantaloupe, and pineapple with rinds
removed and cut into small, easily manageable pieces. To drink, the tourists have
lemonade and iced tea, both from a powdered pre-mix, from which to choose. The price
of this lunch is included in the price of the tour. While there is some chatter, the group
mostly concentrates on eating. From start to finish this lunch takes approximately thirty
minutes.
As lunch is winding down, Jim tells the tourists that they can begin drawing gear
for their next activity once they finish eating. JR suggests that group two come
downstairs and draw their kayak gear first, then group one will draw snorkel gear. Jim
counters that people from group 1 can come off the bottom deck the back way and draw
snorkel gear, and then stand by while the other group cycles through. The first snorkel
gear station is the mask and snorkel, with a guide issuing clear sided masks from bins
marked “prescription” for those with corrected vision and then issuing a snorkel
separately. Two other guides issue black rubber snorkel/mask combos (with clear mask
lenses). The next station involves some chairs in the ally across from several piles of fins
on a raised bench. JR asks for shoe sizes and issues fins in the appropriate size range,
switching out when the first pair does not fit correctly. The last piece of gear for the
snorkel group is a yellow nylon inflatable lifejacket in vest over the head style with a
strap wrapping around the waist via plastic clip and a strap that goes back to front
between the legs and attached via another plastic clip at the bottom front of the vest; a
guide places the vests over the customers’ heads and secured the straps.
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Figure 5.7: The Southwestern Peninsula of Half Moon Bay
Once Group 1 tourists are geared up, they assemble in front of Carib Diner on the
main street, and then head to the beach on Half Moon Bay behind the Baptist Church
when JR is ready to lead the trip. People place flip flops and anything else to be left
behind against the back wall of the church, then regroup in the shallow water near the
church at JR’s behest. JR instructs and demonstrates how to put the mask on (with the
strap on the crown and not ears for a good seal), how to clean the mask (spit and salt
water for defogging), and safety. JR and Michael stress the two safety kayaks that will be
accompanying the group, the route (a loop out past the yellow channel buoy and around
the rest of Half Moon Bay), and conservation (a great deal of emphasis on not touching
the coral because of Marine Park regulations, because damage to coral takes a long time
to grow back, and because of bad abrasions coral can cause to human skin).
Michael and JR split the snorkel group into those who have never snorkeled and those
who have, with Michael taking the former and JR taking the latter. The groups put masks
on, get another briefing on the route and set out along the iron shore/reef wall along the
southwest peninsula. There is turtle grass on the sandy bottom and reef (with a slight
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coating of green algae) along the left. This patch of reef displays several coral fans, and
many small colorful fish in blue patterns, stripes, and darker patterns. Periodically, JR
stops and points out wildlife, such as a conch he lifts from the sea floor, lobsters in holes
in the coral, etc. He also makes jokes about how far behind the novice group is and
occasionally stops to give people opportunities to readjust their masks and snorkels. The
tourists tend to bunch up and run into each other during the dive, and to bunch around
sites that JR indicates as points of interest. This bunching occurs in large part because JR
and Michael have advised them to follow close in order to avoid touching the coral.
Midway through the tour, JR stops the group twenty meters southwest of the
yellow buoy at the center of the mouth of the bay because of a boat exiting the bay via
the channel through the reef wall. He orders everyone to stay behind him until he gives
the all clear. They then swim in an arc to the northeast peninsula near Half Moon Bay
dive-shop resort. JR leads the group to follow the shore and under the resort’s dock,
where many colorful fish are gathered around the pilings coated in algae and barnacles
and especially around a pile of rubble placed specifically as easily viewable marine
habitat. Next, they swim over shallow banks of turtle grass until they are almost to the
shore, when everyone stands in the water and removes their gear. One woman wants to
swim back to the church, but JR advises her to walk with the rest of the fast group for
greater speed. JR’s group comes ashore 100 meters east of Sundowners’ beach front,
where there are a few people in the water or laying out on the beach. As the group walks
back to the church JR makes small talk with some of the tourists and behind me people
expound on the beauty of the sights on the tour. One or two people comment that on
other cruise stops, they have been left to their own devices on where to snorkel from the
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gear site, and appreciate the solicitous attitude and expertise of the Paddle and Snorkel
Team in guiding them on this tour.
Upon reaching the church, and people put their flip flops on and rinse their feet,
and JR directs them to return to the restaurant which everyone does except for one
woman, who is waiting for her husband and children just coming ashore with the novice
group. Back at the Diner, the tourists are directed to put their fins and lifejackets in two
large, yellow, adjoined, plywood or fiberglass bins filled with water, and their masks and
snorkels in a smaller bin of water directly opposite in the alley; this area is to the rear of
the two gear issue areas. Tourists also avail themselves of three showers composed of
PVC pipe, simple head, and a red plastic quarter turn valve. The water in these showers
is ambient temperature. Jim then tells the tourists that they have between 30-40 minutes
to relax at the Diner, get a beer, or go shopping at the nearby stores. A few leave, but
many stay and buy drinks; one woman buys a cigar. Jim puts out a wicker tip basket
(light colored with a wicker handle too) on one of the tables and gently exhorts the
customers to put something in it if they felt inclined; the upstairs group is also presented
with a tip basket.
When I ask Jim and his Paddle Team how they got into the cruise tour business,
he and JR state that Jim’s operation and other tour companies have to purchase a certain
type of trip insurance and contract with a “salesman” who works for the cruise-lines to
get these tour and that many independent operators compete to fill their tour buses from
the cruise ships. Jim says that he works with all the cruise-lines that stop on the island,
both at Coxen Hole and Mahogany Bay, and gets about $50 per tourist in total. Jim’s
main criterion for hiring people for his Paddle and Snorkel Team is having a positive, can
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do attitude and knowing “how to talk to the tourists”. He pays the Paddle and Snorkel
team members a small stipend (minimum $250 a month) plus tips which are distributed
evenly among the team members.
At 3:30, Jim says that those who are ready may board the first mini-bus, the blue
‘Ruta 2’ bus, and that it will leave when it is full. Twenty to twenty-five people embark
for the Coxen Hole port on this bus and it departs at 3:38. While tourists prepare for
departure, most of the guides gather at the back downstairs and divvy up the tip money.
As the second bus fills up, Michael asks me if I had a good time and tells me that he can
arrange a mangrove tour for me on any day that is not a cruise ship day with advanced
notice. This hustling for an independent side deal is typical of the entrepreneurial spirit
of tourism workers in West End.
At 3:48, the school bus type bus pulls up to the front of the Carib Diner with Jim
at the wheel. This bus has a blue baseline color with a full length mural depicting of
marine life, kayakers, snorkelers and other touristy motifs, with an orangish color at the
top indicating the sunset. The remaining tourists board and Jim pulls away, then reverses
to his original position a moment later; a man and a woman descend the front staircase
looking rather sheepish as Jim intones to the busload “everybody remember to boo when
they come on board…” in a jocular manner. Grabbing whatever they had forgotten, they
climb back aboard; Jim closes the door, and departs in earnest at 3:51. Once this last bus
departs, the tour staff hangs around to converse for a few minutes then drifts away one by
one.
As July sits squarely in the slow season, this tour is the only one for Jim Black’s
outfit this week. The normal frequency of cruise tours ranges from one to two a week
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during this slow period to almost every week day during the high cruise season from
October to April, for an average of nine tours during the high season. JR does caution
that tours don’t come every day during the high season on account of frequent torrential
downpours, but “…it doesn’t rain every day and you get some good days in between…”
Jim started these tours a few years ago in order to capitalize on the increasing volume of
cruise ships visiting the island and it augments his income from the restaurant and the
hotel.

On the whole, this story represents the seasonality of tourism in West End and the
ways in which business owners and others seek to capitalize on the emerging cruise ship
tour trade. Many of the players, including Jim Black with his restaurant and the
charismatic JR with his water taxi, have some other means of making a living when
cruise ships are not in port. People need other ways of making a living because, like
Jim’s paddle and snorkel tour, many operations geared toward cruise tours only make
money and pay their employees on days there are ships in port. The vignette
demonstrates the flexibility and adaptability of many people in West End in taking
advantage of relatively new opportunities. It also demonstrates the need for adaptability
due to the seasonal nature of cruise ship tourism and the sometimes sporadic nature of
income from tourists. This need for adaptability is at a premium for small scale
entrepreneurs such as JR, especially those whose other sources of income are also heavily
reliant on tourism.
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CONCLUSION
Overall, West End has a dynamic tourism sector which traditionally has rested
heavily on dive shops and on other businesses such as hotels and restaurants that depend
on scuba divers and dive staff for much of their business. In the last several years, cruise
ship tourists have increased in numbers and financial impact on the community, from
cruise shippers scheduling fun dives to vehicle rental and eco tourist attractions such as
the Roatán Butterfly Garden and Gumbalimba Tours. This high density of tourism
businesses in this community indicates a much stronger effect on the town’s economy
than that of Punta Gorda, whose involvement in tourism is more marginal.
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CHAPTER 6:
TOURISM IN PUNTA GORDA

INTRODUCTION
Overall, the role of tourism in Punta Gorda’s economy is growing, but still less
important than in West End. As shown in Figures 6.1, the majority of Punta Gorda
households are not involved in tourism in either the low or high season.
While during the low season 30 households (73%) had no involvement in tourism
and 11 (27%) were involved in tourism, during the high season 27 (75%) of households
had no involvement and 9 (25%) had some degree of involvement. These frequencies
indicate that only a minority of households in this town rely on tourism for all or part of
their income. In contrast, 17 (41%) households made a living in shipping and seafood
during Round 1 and 13 (36%) households reported shipping and seafood as their primary
occupational category during Round 2. These frequencies do not count the small scale
enterprise households that engaged in artisanal fishing for income. As seen in the
occupational section of this chapter, Punta Gorda is much more heavily dependent
commercial fishing, seafood processing, and small scale enterprises that often do not
directly relate to tourism.
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Figure 6.1: Frequency of Household Involvement in Tourism in Punta Gorda during R1
(top) and R2 (bottom)
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PROFILES OF TOURISM WORK IN PUNTA GORDA
For those households that are involved in tourism, musical performances and
souvenir sales are the primary modes of tourism work with an occasional dive instructor
or resort worker in the sample. Both in Punta Gorda, and more often in other locations
around Roatán, some of the Garinagu perform a simplified version of the Punta, and often
the John Canoe for tourist groups from cruise ships or hotels. These performers are either
dancers, singers, or players of instruments such as bongo drums, rattles, a hollowed out
turtle shell, or a hollowed out conch shell. These performers usually work for tips as the
sole income from the performance. Souvenir sales take place at performance venues in
Punta Gorda or elsewhere or at independent souvenir vending sites such as the View
Restaurant outside of French Harbour or Satuye Park in Punta Gorda. In order to
elucidate the nature of tourism for Punta Gorda, a vignette about one of Punta Gorda’s
few tourist attractions appears below.

A Day at the Yubu
At 7:30 AM on a sunny November morning, Jeffry Constable is walking to the
Yubu performance center via the back way. From his home on a hillside in Invacion, he
has come down to the main loop road that runs through all the older barrios of Punta
Gorda near the sea and has gone west from Barrio Punta Gorda into the barrio of
Meribureñe on the western edge of the town. He leaves the loop road via a trail that runs
through the main part of Meribureñe into its more sparsely populated fringe. Here, the
path is just wide enough for two people to walk abreast, with tall, rank grass in the
median. At about a kilometer beyond the main settled area, Jeffry takes a series of switch
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backs up the hill through a forested area with only one small clump of houses inhabited
by Ladino families until he comes up behind the Yubu at the top of the slope.

Figure 6.2: Sign in front of the Yubu Cultural Center
Meant to evoke a traditional Garifuna house or other wattle and daub structure, the Yubu
has a great thatched roof with a conical center and sloping arms coming off to the
southwest and the southeast. While the gift shop and snack bar areas have walls make of
treated and stained lumber, other areas feature a half wall with a traditional Johnny wood
base and mud filling, or a simple tacking of caña brava (a plant like sugar cane but more
durable and not sweet to the taste) on the Johnny wood frame. The layout of the Yubu
consists of a front entrance under a palm thatch canopy with stairs leading up to a foyer
with a gift shop on the left side and a ticket office on the right. The ticket office is only
occasionally used for anything other than storage because most tourists come in cruise
ship tour groups and have paid in advance; only the occasional group originating on the
island pays at the door. From this foyer, the path proceeds past a historical map diorama
about the history of the Garinagu on the right, then onto the central stage, which is a
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dance floor surrounded by wooden benches under the high central octagonal conical
thatched roof. From there, the walkway takes one past a snack bar and the bathrooms,
then past a cooking station where traditional cassava bread is made for tourists to sample
and buy. The final station before the path comes back to the diorama is an area where
two to three people set up small souvenir stands to sell handmade jewelry and other
handicrafts.

Figure 6.3: Part of the Dance Floor with the Tip Box Visible
Upon Jeffry’s arrival, the only other person present is a Ladino caretaker, who is
taking his hammock down from its moorings on the center post and one of the outer posts
of the dance floor. Once the hammock is stowed, he goes just down the slope from the
building into the woods and begins to chop brush with a machete in order to make more
room for the cassava plants that Jeffry has been planting around the premises. In trickles
of one or two, other people begin arriving and preparing for another day’s work at this
cruise ship attraction. As one of the first female arrivals, the middle aged woman who
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runs the snack bar sweeps the floors of all the stations, and then spreads water with a
touch of Pine Sol mixed in on the floors, starting with the stage. This cleaning technique
keeps the dust down and also makes for a pleasant aroma. Dancers arrive in non-descript
street cloths, mostly shorts, t-shirts, and flip-flops, carrying their costumes in knapsacks.
The drummers, the turtle shell player, and the dancer who doubles on the conch shell
bring their instruments out of the ticket office; the drummers tune their drums by turning
little sticks to tighten the ropes holding the skin on the top, in turn tightening that skin.
While some of the women begin to put on their dance costumes, the men just keep theirs
at the ready in their bags on the floor. The dancers sit and talk on the benches by the
stage, walk around and converse with people at other stations, or lie on the benches and
nap as they wait for the first group of tourists to arrive.

Figure 6.4: The Oven and some Implements at the Cassava Station
At the cassava station, the caretaker has stacked a pile of firewood which he has
cut in the bush along the northeastern wall. After she arrives and gets herself situated, the
woman who runs this station places a few of the small logs plus some kindling in the fire
box of the earthen stove and starts a fire with the aid of some matches and a little bit of
diesel fuel. Once the fire has burned awhile and the oven is sufficiently hot, she spreads
some cassava flour that has already been leached and dried onto a large, circular pan and
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places it into the oven. She then takes some cassava tubers that Jeffry has brought from
his garden or plantation adjacent to his house and grates them on a traditional grater
made of a plank of wood with small stones embedded in the surface. These shavings will
dry a bit before they undergo the next step in the process, leaching.

Figure 6.5: Some of the Jewelry, Carvings, Conch Shells, and Baskets available at the
Souvenir Station

Meanwhile, the souvenir vendors are setting up tables and their wares at their
station. Souvenirs for sale include handmade necklaces and bracelets. This jewelry is
mostly made from dark local wood or coral, with a large complement of plastic beads as
well. These vendors also have carved wooden model dories, hand carved stained or
painted masks, baskets woven from the fibers of an herbaceous plant, and a wooden disk
with a handle and four pecking chickens activated by rolling the hand back and forth and
thereby moving the balancing ball that acts as a counterweight on the underside of the
disk. The vendors have these items set up on tables covered in colorful cloths within
twenty minutes.
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Figure 6.6: Inside the Gift Shop
Set in a closed room, the gift shop is somewhat more elaborate in its display and
the variety of goods it sells. Clothing such as dresses and t-shirts is hung for display on
clothing racks, as are hand-made woven and leather handbags with general tropical and
specific Roatán motifs depicted on them. There are several shelves around the outer
walls containing wooden jars and bowls. The gift shop also sells several types of jam
made at Marble Hill farms, a small organic farm up island (east) between Punta Blanca
and Diamond Rock.
While the other Yubu workers are thusly occupied, Jeffry goes to the snack bar
where the barkeep serves him a breakfast of plain bean baleadas and a can of fruit juice.
Upon finishing breakfast and chatting with the people gathered around the snack bar for
several minutes, he returns to a wooden table near the diorama and sets out wooden and
stone carvings, one of a pseudo-Mayan mask with animal figures atop the head in a black
stone, a monkey with the right arm broken off in the same stone, a cedar log painted
black with three faces carved side by side around it, and an animal figure which Jeffry
thinks is a hippopotamus carved from mahogany. He borrows some sand paper from the
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elderly man at the souvenir station and starts sanding this animal figure. He sands it
intermittently during the rest of the time the Yubu is open, whenever tourists are not
present at his station.
At 10:00AM, Jeffry hears a bus pulling up and alerts the others. Another large
bus arrives, making for a combined total of 49 tourists for this first group. The dancers
hastily throw their costumes on over their cloths. Today the female dancers are wearing
matching skirts and blouses with broad horizontal bands of green, yellow, red, and black
and a matching headband. The male dancers are wearing formless dresses or long shirts
of pinkish calico, bandana type headbands, and spangles with a leather base and tie
strings with several bands of bent bottle caps attached which make a light percussive
sound when the dancer moves. Though these spangles were traditionally made from
small shells, now the bottle caps are more plentiful and readily available, and thus are
more commonly seen on the spangles. The male dancers also wear a mask of wire mesh
with a face painted in dark paint during their performance. The dancers get their
costumes on and the drum line gets set up in chairs between the northern arc of benches
and the entryway just as the first tourists start to trickle up the stairs. Jeffry directs them
to the stage and some make their way to the benches while many stop in the gift shop,
move to give the souvenir area a closer inspection, or look for the bathroom. A female
tour guide in an orange Concierge Roatán t-shirt (Jeffry says this is the uniform of the
Casi Todo Tour Company) yells in an Island English accent for the tourists to linkup by
the stage and most shuffle back to the stage, with those in the bathroom coming a minute
or so later.
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Once the tour guide has all of her charges assembled at the benches, she begins a
short brief about the performance they are about to see. She says, “These people are the
Garifuna people, and they are going to do a dance from their culture for you…the way
they say good morning is buiti binafi. On the count of three I want you all to say buiti
binafi with me as a greeting…” The guide counts to three and the group gives a
lackluster “buiti binafi” and the dance troupe and drum line return the greeting with a
slight bow. The guide makes no mention during her pre-performance brief about
Garifuna history or the broader cultural context of the dances about to be performed.
For the leadoff, three women dance a group Punta. This version of the Punta
starts with the three dancers holding small baskets of produce, each basket holding some
combination of green bananas or chatars, yucca, and coconut. They dance these baskets
up to the benches opposite the troupe base and drum line in a wedge formation; their
movements are gently swaying and slow. The dancers sing in Garifuna as they dance.
The musical accompaniment is provided by hand made bongo type drums of different
sizes providing the percussive rhythm and the large base note. A dried and lacquered
turtle shell provides a counterpoint. There are two older women in costume who are not
dancing but adding their voices to the song standing behind the Punta dancers. After
several minutes, the group retreats, sets down their baskets, and then one by one the
dancers shuffle sway up to perform individually. For the individual performances, one of
the male dancers sounds off with a conch shell in rapid, upbeat tones. This version of the
Punta is more kinetic and involves pounding the feet alternately in time with the music
and exaggerated, rapid swaying of the hips form side to side. Two the dancers end their
individual performances with a mock copulatory thrust at the all-male drum line. Next,
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the Punta dancers dance in formation again toward the southern portion of the benches
and bow in unison. The drummers stop the music with a rapid buildup and a flourish.
After a short pause, the drum line strikes up again with a slightly different beat,
the three male dancers shuffle out in a line and bow, and then take turns giving highly
athletic performances; this dance is the John Canoe. The dancers assume a crouching
position, with their arms holding some of the strings hanging off the dress, and execute
rhythmic high stepping in a very rapid fashion, with the rhythm of the spangles
complementing the rhythm of the drums. The dancers punctuate these highly energetic
bursts with stoppages of movement, followed by casually walking away from center
stage as though the performance is over and then suddenly bursting into another round of
dances. It is as though the dancer wants to convince the audience he is bored and done
with the performance and then surprise them with an encore or three. Once all three
dancers have had a chance to perform, they trot out toward the audience together again
and bow in unison.
Next, the Punta dancers return to the stage and do brief individual performances
to a slightly more up tempo beat than the previous round. They blend these performances
into approaching the tourists to see if the tourists will get up on the stage and try to dance
to the music. While most of the tourists who are approached decline, four or five take the
stage and do their best imitation of the Punta.
After this dancing ends with another bow by all the dancers and a drum line
flourish, the guide returns to the stage and tells the tourists to say "ayo" (goodbye) to the
performers. They do and the performers respond in kind. The guide also reminds the

191

tourists of the tip box attached to the center post and most of them put something in the
slot. The guide then starts to herd her customers onto the next station.
Compared to other contexts, both the Punta and John Canoe are fairly truncated
and simplified as performed in this tourist attraction. For instance, no-one makes any
mention of the original connotations of a bountiful harvest and human fertility for the
Punta. The performance is of much shorter duration for each group of tourists than the
hours dancers can spend dancing as part of roving troupes or at house parties during
important holidays such as Christmas and April 12th, the founders’ day for Punta Gorda.
Also there are fewer steps and the overall performance is not as elaborate at the Yubu as
in some other pageant type contexts. Likewise, no mention is made of the mythical
provenience of the John Canoe dress and mask costumes as the uniform of guerilla
fighters on St. Vincent trying to surprise the British by pretending to be women in the
1790s. Likewise, the performance itself and the spiel about it provide no hint of the
roving bands of John Canoe dancers that extort money out of passersby or scare children
into behaving during the Christmas season.
After this first group of tourists leaves the stage area, they drift toward the snack
bar, where many purchase soft drinks or snacks such as chips, and one or two purchase a
Salva Vida or a Port Royal. They then meander to the cassava station where the guide
provides a simplified brief on the making of the cassava bread while the woman manning
the station demonstrates the cassava root, the use of the grater, the use of the ‘snake’ (a
long interwoven tube for leaching the juice from the shavings), the use of the large round
sieve for sifting the resulting flour after it dries, and the pan and oven for baking. She
provides samples of the flat, crusty cassava bread for the tourists to sample upon request.
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The context of the cassava is somewhat simplified as well, as the Garinagu usually have
it with fish soup rather than just plain. The cassava lady also sells small pieces of
coconut cake to tourists, but does not demonstrate how it is made.
The next station between the tourists and the entrance, which is also the exit, is
the souvenir area. Here, the vendors deal directly with the tourists versus having tour
guides and intermediaries. While the vendors make a few sales, most of the tourists don’t
buy anything. The common refrain here and at other tourist attractions on Roatán is that,
“…the tourists still come, but they don’t buy as much as before, they don’t spend as
much money.”

Figure 6.7: The Diorama by the Entrance/Exit
As the tourists approach the foyer, they pass by the diorama, where Jeffery is
standing by in case anyone is interested or has any questions. When a large clump of
tourists pauses there, he launches into a two minute digest of Garifuna history using the
map and the text panels written on painted seagrape leaves as visual aids. If tourists do
not stop, he does not give the presentation. Jeffry says that over the years he has learned
to shorten the presentation in order to more effectively hold his audience’s attention and
save the more detailed information for more engaged tourists with questions. Jeffry’s
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uniform includes a multicolored shirt with red, yellow, and green prominent with a
matching ovular cap with no brim.
A few tourists drift into the gift shop on their way out, and the gift shop makes a
few sales, but most of the cruise shippers head directly for the buses which will take them
back to the dock.
While the first group is watching the performance, a small group of six to eight
comes in with a guide from the small, independent Christopher Tours operation in a minibus. Since the performance is already in progress, Jeffry detains this group and gives
them the history brief at the diorama before sending them on to the benches in order to let
the dancers finish their set and let the first cruise group move on to other stations.
After these two groups leave, the workers at the Yubu must wait approximately an
hour before the next group of tourist buses arrives. They spend their time walking around
the Yubu, conversing with co-workers, or napping. This time lag between groups turns
out to be a common occurrence at the Yubu and other tourist attractions.
At 11:35, the remainder of today's tourists arrives in a group of 52, followed
fifteen minutes later by a group of fifteen. As he did earlier, Jeffry detains the latter
group at the diorama until the former group has seen a whole performance. The order of
operations for these rounds of the performance is the same as the earlier rounds. During
the last John Canoe, a young boy dances in the stead of the last dancer. The boy does not
have a costume or spangles, but executes the movements almost as well as the adult
dancers. Perhaps this is part of his training for future work in performing for tourists.
The call-up for the larger group yields about six willing tourists, but the latter call-up
only yields two. All told, this latter block of tourists remain about an hour and the last
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bus pulls away at 12:30 after its guide has checked off a roster confirming the number of
tourists and buses present today. All told, there have been 116 tourists arriving in
thirteen buses.
As the last bus pulls away, the vendors and drummers are putting their wares and
instruments back in the ticket office and the dancers are doffing and packing up their
costumes. Jeffry pulls out a Tupperware container with fish and rice that a friend has
made him and sits down to lunch. He says “during the high season, we work most days
except weekends. Several buses come each day, but not nearly as many as before
2008…this is still better than 2005 because then, no buses came during the low season.
Now, at least we get a few during the week…this is why I encourage people to plant
some food as a backup because sometimes the tourism is very slow.” He also expresses a
common lament among the Garinagu about unfair contracts and under development of
tourism in Punta Gorda versus some more westerly locales on Roatán. “…they direct all
the tourists at the docks to West End and West Bay. We only get a trickle by
comparison…we get bus loads from Coxen Hole, but not from Mahogany Bay even
though Mahogany Bay is nearer…Most of the tourists who debark at Mahogany Bay stay
at Mahogany Bay for their excursion, giving money to the owners, and not to other
smaller businesses…”
By the time Jeffry finishes lunch, everyone has left or is leaving. Jeffry leaves too
with the older women who sing and a few of the drummers. They take a slightly different
route than Jeffry had taken this morning. They walk in an up island (easterly) direction
on the main paved road for 500 meters, and then turn left onto a gravel road with a sign
for a construction company with a butterfly logo on it. Once they reach the lowest point
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in the draw before the road goes up hill again, they make their way gingerly through a
barbed wire and wood post fence to a small dirt path. From here, they take a series of dirt
paths leading past patches of forest, small cow pastures, and groves of bananas, plantains,
coconuts, and hog plumbs on the outskirts of Meribureñe. Most of the houses here are
larger than the average house in Punta Gorda and most are surrounded by a hectare or
more of land. These paths lead into the more densely settled part of Meribureñe at a
point further inland from Jeffry’s morning route by 200 meters. From here, the Yubu
workers go their separate ways on the journey home. Jeffry walks to the loop road and
heads west to the Barrio of Punta Gorda, where he is scheduled to teach a private English
lesson to a few children in one family. Once this is done a few hours later, he makes his
way past the North Side Garden Hotel, past the house of Harold MacLeod and Faith
Lorenzo, along a narrow path up a steep hill, over its crest and back to his stone, mud and
cement home. He will work in his garden for a few hours late in the afternoon, and get
up tomorrow morning to go to the Yubu again.

If there is any vignette that is essential to explaining the nature of tourism for
Punta Gorda, Day at the Yubu is it. Though the site is owned by an expatriate who lives
elsewhere and could be classified as a larger tourism business, in effect the performers
and vendors act as small scale entrepreneurs. The dancers get paid mostly through tips
and the vendors’ income on the day is only partially influenced by the number of tourists;
even if many show up, it does not mean they will all spend money, or that any of them
will. The vignette also touches upon the seasonality of cruise ship tourism in a similar
fashion to Jim Black’s Mini-epic Paddle and Snorkel Tour in Chapter 5 and Jeffry
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Constable’s Plantation in Chapter 7. The story also illustrates the difference between
West End’s focus on beaches, boutiques, and scuba diving and Punta Gorda’s narrower
focus on heritage and the sale of souvenirs. The market for the Punta Gorda model may
be narrower than for the West End model, and the discourse on the fact Punta Gorda gets
so few bus loads compared to West End and West Bay is common. Alternatively, it may
be the case that more powerful interests from other more westerly communities have
stronger relationships with the tour companies and have a hand in directing more of their
traffic westward. Finally, it is interesting to ponder whether the fact that Anglophonic
Islander tour guides always introduce, interpret, and do concluding remarks about the
performances is symbolic of a broader disparity of access to the fruits of tourism. As
noted elsewhere in this dissertation, while tourists have to pay to go on a tour and are
highly encouraged to tip their guides, they have much greater discretion in tipping a
performer or buying a souvenir.
Aside from performances, small scale enterprise plays an important role in
tourism involvement in Punta Gorda. For instance, Trudy Lorenzo goes to the view
every day to sell jewelry she makes; she carries these items in two large blue bags on a
colectivo bus headed toward Coxen Hole. The Communal in Barrio Punta Gorda hosts a
dance troupe with drum line and independent souvenir and snack vendors, all of whom
pay rent to the Communal for the use of the space every cruise ship day. Additionally,
local restaurants serve local residents when they eat out, but mostly try to attract
wealthier expatriates and tourists in order to stay in business. During the fieldwork
period, Faith Lorenzo opened a champa or small restaurant made out of Johnny Wood
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with a thatched roof on the beach in order to increase her household income. A chronicle
of this champa appears below.

Faith Lorenzo’s Champa
Late May: the Beginning
As the month of May fades on toward June, Faith Lorenzo expresses a desire to
build an eatery and sell food several times around the house. She begins to express
impatience with her sons and their slow pace of initiating work on this small eatery, or
champa. On the evening of 23 May 2011, one of them makes a plan to start work early
the next morning, before the full heat of the day sets in.
After having awakened at 6:00AM on 24 May 2011 the scenery, Sydney
MacLeod emerges from the house at 6:40 with two machetes, a steel file of six to eight
inches, and a plastic bag. He sits on a stump in the yard and places the bag on his right
thigh, then uses the end of the file to knock the rust off of both sides of the blade of a
machete. He then posts the point of the machete on a tree, bowing it slightly upward, and
uses the surface of the file to sharpen the machete blade on both sides, rubbing it in a
smooth motion from back to front. He then repeats this procedure on the other side.
Next he sits down on the stump again and does finer work on both sides at the tip of the
blade. At his request, I follow suit and sharpen the other machete.
Machetes sharpened, Sydney scans the edge of the forest on the finger northeast
of the house and spots a branch of about four to six inches at its base sprouting straight up
out of a large oak limb located about ten feet off the ground. He climbs the tree, posts
himself securely in a fork, and proceeds to chop at the branch with his right hand
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describing a long arc, using precise, swift strokes that land very close together in the
growing notch. He alternates between hitting the right and left sides of the branch; when
it falls over, he chops at the horizontal plane until the branch is completely separated and
falls toward the ground. I pull it to the ground, where Sydney proceeds to cut off the
branches with leaves with one blow each from the machete, cutting as close as possible to
the main branch. At ten to twelve feet up from the base of the branch, he cuts the branch
in two, putting the large piece in a clearing further down the slope. Next, I cut a young
tree, which is fairly straight and of a similar diameter to the first thin log. After several
comparatively ineffectual blows, it is down and I cut off the branches to about ten feet
from the base and then I cut off the top. We cut 10-12 more logs mostly of similar base
diameter, with a few logs at three to four inches in diameter and the largest and heaviest
log at eight to twelve inches in diameter. We end up scouting over several hundred
square meters of the finger in order to procure enough logs. Once the chopping is done,
we haul the larger poles down the slope on our shoulders in ones and twos and the
smaller ones in bundles of three or four. On a rise near the house, Sydney sets a log
upright on the ground and then heaves it in an upward motion down the hill; we repeat
this action with the rest of the logs as a shortcut to hauling them all the way down a steep
slope to lower ground.
At 3:00PM, I find Sydney and his brother Happy MacLeod digging holes with a
posthole digger on a site across the street from Charley De Gama and Trudy Lorenzo’s
house and in between Trudy’s pulperia and Maria Garcia’s Waragura Restaurant. They
dig the holes approximately two and a half feet deep and use a six foot iron or steel bar
with a wedge blade on the business end to loosen up the really rocky or hard patches.
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After digging eight holes under a copse of noni and palm trees just on the beach side of
the main dirt loop, the men then retrieve six or seven logs from the site where we had
tossed them this morning. After Sydney uses a tape measure to measure eight and a half
feet from the base of each log, Happy chops off the top at the marked spot and squares it
off with a machete. By this time, Harold MacLeod has joined us and places alternating
layers of rock and soil in each of the postholes while one of his sons, Happy or Sydney,
holds the post in place; Harold periodically tamps the fill down with a discarded top of
one of the posts. Once the hole is completely filled, he uses a shovel to tamp down all
around the post.
Once the eight posts are in place in a rectangular shape with the long side
paralleling the loop road, the men nail some thinner logs to the top of the posts, and then
tie off the rest with nylon string once they run out of nails, so that there is a rectangular
base for the roof at the top of the posts mirroring their configuration in the ground. Over
the next several days, as I do participant observation elsewhere, someone manages to tie
and nail thinner logs in place across the top of the wooden frame, and to begin the
process of tying caña brava, a wild cane with low sugar content onto the sides of the
frame as a wall. The family MacLeod/Lorenzo is planning to leave a doorway at the
western end and along the beach facing wall where it joins the eastern end.
Four days later, on 28 May 2011, Sydney, Happy, and I walk up the hill path that
goes behind their house to the south southeast and approach a cahune Tree of about four
meters height. The cahune is a type of palm that produces small hard fruits in bunches
like grapes; these fruits have traditionally been used to make cooking oil, but this practice
is in decline due to the difficulty of processing the fruit and the ready availability of
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store-bought alternatives. Cahune fronds stick straight up and are stiffer than most palm
fronds, thus making them a more favorable natural roofing material. Happy places a
small homemade wooden ladder against the trunk and climbs the ladder to the top. I
hand him a machete and he proceeds to cut eight fronds at their bases which Sydney and I
stack on the ground. With my assistance, Sydney ties the bases together with a piece of
black nylon rope. He and I carry the ladder back to the house, while Happy drags the
fronds to the structure going up by the beach.
Upon dropping off the palm fronds (manacas in Spanish) off at the champa, we
then turn around and go up onto the south southeast finger from the house, but go further
down the other side of the finger and cut five small logs. Once we get the logs to the
champa, Sydney place three of them atop the structure lengthwise and ties them to the top
of the frame with black nylon rope. He then takes the other logs and ties them to the top
of the frame and the cross logs. By this time, an unknown teenager has arrived and has
started sliding manacas across the top lengthwise for Sydney to catch the other end. Both
of them then tie the manacas to the top part of the frame, ensuring that the manacas
overlap by at least half a frond.
The roofing done, Faith and her youngest son Martin MacLeod begin placing
large rocks in a square boarder in a clearing on the rocky beach below the structure. She
instructs Sydney and me to cut down or pull up several small trees including a guava, a
noni, and a small palm at the root or stem and replant the cuttings at points along the
outside of the rock border for shade and decoration, and in order to remove obstacles
from within the border area. Later in the late afternoon, we cut some more branches from
within the bordered area and rake the leaves, fronds, and litter into two piles, a fire pile
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for the dry materials and a bag pile for the green sticks (I know Sydney tried to burn at
least some of the latter, but do not know if he burned it all).
The above actions describe the extent of work completed on the champa when I
leave for West End on the last day of May.

June: Sporadically, the Work Continues
While for most of June, little work on the champa has taken place, on 28 June
2011, Faith’s sons find some time to work on the lower portion, which they state is to be
where customers will sit down and eat. The shelter for customers is planned for the
clearing where we had erected a rock border and cleared brush in May.
On the twenty-eighth, at 9:15AM, Sydney, Happy, and I tack southwest toward
the finger on the other side of the creek from the MacLeod/Lorenzo house in search of
logs for the lower shelter. All told we cut about twenty logs from one or two oak-like
species of hardwoods. Like the logs for the upper structure, these logs are about four to
six inches diameter at the base and we select them for straightness. We cut six to seven
of the logs near the ridge line and the rest near or adjacent to the dried creek bed that runs
in between the two fingers behind the Communal. Happy cuts seven or eight logs while I
cut seven to ten and Sydney cuts the rest. This time, the majority of the logs are saplings
cut on the ground with two cut from the branch of a tree. We strip the logs down with the
same procedure of cutting off twigs and vines described above.
Upon finding a sufficient number of logs, we collect them from the various places
they are staged in the draw and then walk back up the ridgeline where the rest are staged
and pile the logs in three bundles of roughly equal numbers. Happy and Sydney then
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proceed to cut live vines from the surrounding trees and tie them around the heavy and
light ends of the bundles (with each log having a larger circumference at one end than the
other), twisting the vines in a first stage of shoe-tie and then threading them through the
logs and back through itself vice tying in a knot in the vine itself. Once tied off, we carry
the bundles down to the house yard. I estimate that my bundled weighs approximately
100lb. We stop several times to rest and readjust our bundles before reaching our
destination. Sydney states that plans to build up the lower structure more tomorrow.

Figure 6.8: The Original Kitchen and Sitting Area of Faith Lorenzo’s Champa

July; Going Operational
It is early afternoon 16 July 2011 and the champa is open for business just in time
for an annual ‘ferria’ celebrating an important cultural festival. The lower structure is
complete, with six support posts on either side, plus one in the middle. The roof poles
have been tied on and manacas are in place for the roof. This shelter stands within the
rock border toward the upper building, and leaves a clear area closer to the water, sort of
a patio within the rock border. The upper structure, the kitchen, has a large piece of
plywood tied on to the sea facing doorway and a two part hinged plywood door on the
doorway on the western end of the building; this doorway is secured with a piece of
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nylon string tied to a nail near the doorframe during non-business hours. Someone has
tied a large, pink rope midway up the wall all around the outside of the kitchen using
white plastic string, with a similar piece of rope similarly secured to the bottom of the
wall. The lower rope is bordered by rocks and conch shells placed for decoration. In
front of the window is a light blue poster paper hand printed sign with “Ojo” written
toward each corner at the top and menu items listed down the center such as machuka,
sopa marina, fruit juices, baleadas, and pasteles. The family has tied a blue plastic tarp
over the palm fronds of the roof in order to keep the rain out. Inside the kitchen is a
table, makings for soup, a four burner white base hotplate, a cooler for beverages, a
bucket, and some plates.

Figure 6.9: A Hand Written Sign and the Cook Station at the Champa Kitchen
For sale for the ferria, Faith and her daughter-in-law Bertha Forest have sopa
marinera (seafood soup), machuka, and tropical red fresco frozen into topado for people
to suck in small plastic bags. Faith sends Happy and me to the Mall in French Harbour to
buy several packages of twenty ounce plastic bottles of soft drinks to sell in addition.
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When we reach Meribureñe on the return bus trip at 6:00PM, the bus decides to
turn around and skip the rest of Punta Gorda’s barrios and go directly to Oak Ridge. The
driver makes this decision because, with a slow moving parade in front, the bus cannot
exceed five miles an hour. Walking in the parade are several people in colorful clothing
in bright colors such as yellow, black, red, green, white, pastel blue. The procession is
led by a stake bed truck holding men with musical instruments to include drums and
conch shells; there is also a PA system and the truck stops periodically with the crowd
and different people make utterances in loud, authoritative voices in Garifuna. After the
first stop, the truck starts to play music from both the PA system and the instruments and
some of the people start to sway from side to side. This stopping for incantations occurs
several times between the point where the bus got slowed down until the procession stops
at an unfinished or under construction church in Barrio Lagarto. After each stop, the
crowd in main body of the processional grows, along with many onlookers on the side of
the main loop road taking pictures and video. At each stop the dancing gets more
pronounced, as in a slow-sway Punta, it is more pronounced and in a denser formation
closer to the truck than at the end. Once at the church, a man speaks at length in
Garifuna, then the people in bright cloths break formation and then go into the church or
into the open grassy area adjacent to the church. The PA system broadcasts the tuning of
instruments and repeated syllables in testing before the main performance.
Like Faith, many other people have opened small pulperias or champas along the
route and near the church in order to capitalize on the ferria. Examples of wares for sale
include hand carved necklaces, bracelets, and other jewelry of wood, coral, or stone.
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Additionally, many people are selling various foodstuffs and dishes such as machuka,
topado, baleadas, soft drinks, chips, and Cheetos.
The next morning (17 July 2011) 9:00AM finds Faith’s younger children and
other relatives bringing the portable stovetop, a white propane tank with a blue connector
hose and blue regulator cap, the cooler, a large wooden mortar and pestle, and plastic
chairs and a plastic table from the to the champa. They place most of the items in the
kitchen and the table and chairs in the lower serving area. Harold and Sydney place the
blue tarp over the roof of the kitchen again, after it had been stored in the house overnight
to prevent theft. While the younger children set up the champa, Happy drops several
brown coconuts from a tree near the house with the aid of the wooden ladder and a stick.
He processes each one by first removing the outer husk by chopping into it with a
machete, using the torque of his wrist and forearm to open the cut, and then pealing the
pieces off with his hand. Next, he uses the machete, held by the part of the blade just in
front of the handle, to chip the hard inner husk off in pieces. Sydney then grates the meat
over a wooden slab with very small pebbles imbedded for the grating surface. He then
squeezes the shavings in balls several times to get the milk for the machuka. As the
morning wears on, Faith and Bertha are boiling fish in a pot on the burners in the champa
kitchen. They boil them in a broth composed of coconut milk, bay leaves, and natural
lime juice. Young Martin brings pre-boiled plantains from the house and Bertha begins
to mash them in the mortar and pestle to make the fufu, a thick past which forms the
starchy base of the machuka.
Concurrently, Harold and Bubba MacLeod begin work on putting an electric light
in the champa at 10:30. Harold takes some insulated electric plug wire and, with help
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from others, pulls it apart and strips the white adhesive off, leaving only the black plastic
coating on each piece of separate wire. Bubba and Happy later hang the wire from the
second floor of wattle and daub building that houses Waguara Restaurant opposite the
communal and through a large tree adjacent to the kitchen. Bubba splices this wire with
two wires coming from a light socket, going between the caña brava sticks of the wall on
the east end. He then ties this fixture to the ceiling inside the kitchen; later in the month
he will also run wire to put a light in the lower part of the champa. Happy then secures
the loose portion of wire by threading it through the roof and top of the wall.
On a down note, Harold has broken the freezer/refrigerator in the house trying to
deice the freezer with a large screwdriver by puncturing the bottom of the freezer part
with the screwdriver and letting all of the coolant escape. This development is
problematic in terms of an immediate inability to make topos and a long term problem in
being able to preserve food bought in bulk. A broken freezer may necessitate having to
buy all of the household and champa food in small amounts daily at higher prices per unit
volume.
Throughout the afternoon, about ten customers stop by to buy a bowl of machuka
at L100 ($5) a bowl, with the champa netting approximately L1000 ($50) on the day.
Faith closes the champa at approximately 9:00PM.
Over the next several days, Faith and family sell fried chicken, bean and cheese
baleadas, fried fish, chips, and soft drinks to a smattering of customers each day,
generally clearing in the mid-L100s to the low L1000s per day. She also steadily
attempts to improve the champa by procuring a better stove, borrowing a yellow table
from the Waguara Restaurant in order to increase seating, and having Sydney and another

207

young man extend the western side of the lower shelter to provide more shade. They
accomplish this last task by putting in a row of shorter posts and then bridging it to the
main structure at a slant with manacas. They also periodically ‘clean’ the area by cutting
down all the grass with a machete and burning it and the trash they pick up in the area in
piles.
Shortly before 8:00AM on 28 July 2011, Bertha directs the younger children to
bring the cooking supplies and seating equipment to the champa and put it in its proper
place. Additionally, she sets out plastic woven hats and wallets that Faith has made for
sale to the cruise ship tourists who will be visiting the Communal today. She rakes in
front of the champa, collecting the trash and leaf litter into plastic trash bags. Earlier in
the morning, Harold had caught a four foot barracuda on a high test line with a large hook
that somehow has gotten stuck in his left thumb in the process. Happy scales the
barracuda with a large kitchen knife then guts it and cuts it into cross sectional pieces.
He puts the pieces into a large plastic pan and brings them to the champa, where Bertha
starts to dust each piece with a mixture of flour and consume and then to fry them in a
cast iron pan with Manteca. Other pieces she may shred and use to make pasteles to
order. At ten past eight, a large dark blue bus with a ‘Carnival’ sign in the lower right
corner of the windshield (looking out) pulls up to the carved door of the Communal. The
driver aids an elderly woman into a wheelchair, and then the rest of the tourists debark
into the Communal. After the show inside, some of the tourists mill around the Waguara
for a few minutes. While most then get directly into the bus in preparation for departure,
a handful check out the champa, but no-one orders any food this day. The champa is

208

down one table, as the Waguara’s proprietor, Maria Garcia, has taken her table to use for
vendors to display their wares inside the communal.
Overall, July sees the champa starting to do business on a modest scale, but also
beset by challenges such as the broken fridge/freezer and the fact that cruise ship tourists
do not have a long time to stay in the area once the Communal dance show is over.

August: Plugging Along
During the month of August, the initial buzz of the champa has subsided a bit and
sales are slightly down. Late in the morning of the twenty-fourth, Faith and Bertha are
working feverishly to get some machuka ready in case some tourists from two Carnival
bus loads at the communal want some. These particular tourists pass it up, though one
man takes a short video of Faith, initially without her knowledge, and without asking her
consent. The tourists also mostly ignore the children selling conch shells outside the
communal. Faith opines that these aggressive children present a problem for the adults
trying to make money off of tourism in and around the Communal because of their overeagerness.
A group of customers or so is visible eating in the champa every other day or
every three days. Sometimes, the a few cruise ship tourists buy machuka or pasteles, but
most of the champ’s customers are people who walk or drive up in cavalcades of smaller
vehicles. These more locally based groups often loiter on the beach before their food is
ready and after they eat. Sometimes, one or more customers will walk into the kitchen
uninvited, make a cursory inspection, and then place an order (or not).
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At some point in August, Faith expresses a desire for one or two tables made of
wood to be permanently located in the seating area. She says that her family has scrap
plywood and 2X4s available for this purpose. Over the course of the next several
months, a neighbor will make, and remake tables in a couple different configurations,
ending up with two scrap wood tables in the part of the seating area closer to the loop
road and two in the area closer to the sea. Faith does not wish to rely on borrowed tables
that can be taken away for other needs indefinitely.
Ever striving to improve the champa’s structural design and customer appeal,
Faith has also decided to tear down the lower structure and redo it with a pitched roof, as
opposed to the flat roof it has had until now. She also wants the posts supporting the
structure to be larger than the ones currently in place. Faith requests that Sydney start
work on the sitting area the next morning, 25 August 2011.
Due to difficulty in finding money to buy a new file for machete sharpening and
the consequent need to wait until Faith returns from an errand to provide the money, the
work is delayed until mid-afternoon. At 3:00PM, Sydney and I climbed the south
southeast hill in search of five larger logs for the support posts. We must cover the better
part of three hectares once up on the slope in order to find five logs of sufficient diameter
and length. Though we spot some candidates nearer the house, we are unable to cut them
due to their distance off the ground and the precarious position for cutting. Each of the
logs we cut are whole trees growing from the ground rather branches on bigger trees and
we find each of them in thickets of thick vines and brush. While I’m not sure about
Sydney, I give about as much effort to clearing an arc of vegetation around the two logs I
cut as I do to cutting the actual logs. Once we have the logs cut and cleaned, we stage
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them in two spots near to each other on a path on top of the ridgeline. We each lift up an
end of the largest one and place our respective ends on our right shoulder, moving
downslope along the foot path until we reach a large gravel ramp behind the communal;
we drop the log here for removal to the champa later. After taking some time to help
some other men raise a wall of a house being built on the hillside, Sydney and I return to
the initial staging area and carry one pole each to the second staging area behind the
communal, making several stops to take a break along the way. Because we are
exhausted by this time, we make plans to retrieve the other two logs tomorrow.
At 8:00AM on the twenty-sixth, Happy and I trudge back up the finger to retrieve
the last two logs, which we carry all the way to the champa but with several rest stops.
We then retrace our steps to the site behind the communal where the rest of the logs are
staged and each grab one of the smaller ones. Lastly, we team up on the largest one and
carry it to the staging area of the champa in a thoroughly bedraggled manner.
For the rest of August, Faith and Bertha have variable luck with food sales,
having several customers and pulling in over L1500 one day and having hardly any
customers and making little or no money the next. No further improvement work on the
champa occurs for the rest of the month.
During the late summer, a rhythm is becoming apparent at the champa. Faith
and/or Bertha open it most days except Monday between 10:00 and 11:00AM, except
during periods when one or both are ill, which can sometimes last for several days.
Harold and the children spend a great deal of time in or near the champa, often taking
lunch and sometimes dinner there and passing the time when they don’t have any
pressing tasks. Faith laments, “Harold sits around running his mouth all afternoon…it’s
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driving customers away because they don’t want to hear him holding forth as they eat.”
Over time, she starts discourage her family spending too much time at the champa unless
they are working at food preparation or on an improvement project. Even so, Harold still
occasionally uses it as a base to transact business, mainly selling fish, conch, and lobster
that he has caught. Most days that the champa is open, milk and soft drink trucks stop by
to see if Faith has any orders.

October- December: into the Mal Tiempo
This year, the rainy season begins in October and it starts out especially heavy. It
rains just about every day and most roads aside from the main island road have turned
into a borderline impassible mire of mud and standing water. In addition to normal rain
showers of short duration, October sees three to four ‘fronts’ of cooler air coming from
North America that can bring more persistent torrential rains for several days on end.
The champ’s customer base has plummeted to near zero for the time being.
When I return to Punta Gorda in the last week of October, the lower part of the
champa has been taken down and redone using the bigger posts the family had cut in
August. There are also poles tied onto the new structure in an A type pitched roof frame.
These roof framing poles are from a log cutting trip that Faith sent Sydney, Happy, and
me on late in October to find twenty poles to make up the roof and support the structure.
While we cut some of these poles from saplings growing out of the ground, several are
found in high limbs. In these cases, Happy, as the youngest and lightest of us, removes
his shoes and climbs the tree by using a long rope to pull on and posting his feet on the
trunk. When the poles are cut, we stage them in bundles of equal number at a location
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about one kilometer from the champa in the bush. Happy and Sydney tie both ends of
each bundle with black nylon rope, ant then Sydney cuts some green twigs and uses them
to torque the rope even tighter in order to tighten and balance the bundles. As the
average length of the poles is about ten feet, and there are several per bundle, each bundle
weighs between 120-140 pounds. We hoist the bundles on our shoulders and carry them
for a few hundred meters down the path until our bodies ache and we are out of breath.
We then drop the bundles on the ground and rest for several minutes before repeating the
aforementioned procedure. As we reach the cleared land on the front slope facing the
MacLeod/Lorenzo house, Sydney says, “uhuh” and cuts three small saplings, striping all
twigs but one toward the base of each, making a stick with a long handle and a rear
facing fork at the end of each one. We use these sticks to drag the bundles the rest of the
way to the champa, except for Sydney who hoists his bundle back on his shoulders once
he reached the area behind the Communal (perhaps because people might see him now).
Faith is waiting for a clear day for some of her sons to go into the bush and cut manacas
for the roof. She is also awaiting delivery of several bundles of caña brava which have
already been cut to make the sitting area’s new walls.
By mid-November, the lower structure of the champa has a pitched palm frond
roof that is roughly equally triangular on all four sides. The sides perpendicular to the
beach have a half wall from bottom to mid-point of caña brava supported by Johnny
Wood branches at the bottom and mid-point. The south side toward the loop road is
similarly closed in except for a doorway for customer entry. The north side facing the
beach is open, being only supported by posts. The roof extends three feet beyond the
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wall on all sides. The fact that a hard rain only produces a slight mist inside the shelter
indicates tighter design and construction of this shelter than its predecessor.
During November, Faith is in reasonably good health most of the time, the really
heavy rains aren’t quite as frequent as they were in October or will be in December or
January, and most days bring at least a few customers and occasional large groups. One
day, a group of three men order fresco and sandwiches from the champa and have a long
chat with Harold and Sydney about going sightseeing and maybe fishing in Barbarat in
the family fishing boat. As Harold has for some reason stated that this trip would be free,
Sydney is unable to charge them, though the men have agreed to buy some diesel fuel for
the engine. These men are Ladinos living on the mainland and are engineers or surveyors
for a project to pave the main Punta Gorda loop road with concrete. This project moves
apace in December before Christmas, but stalls or proceeds quite slowly from that time
until I leave the island in April 2012. The project is a mixed blessing for the champa, as
workmen sometimes buy food or drinks, but visitors from other communities find it more
difficult to get to this part of Punta Gorda and frequent Faith’s champa.
Despite hopes of a major boost in sales around Christmas, December proves to be
a disappointing month at the champa. After spending about L3000 on beer, soft drinks,
and produce to make soups to sell at the champa, Faith only gets a few customers on
Christmas Eve and none on Christmas, mostly on account of heavy rains and roadwork.
For the next several weeks after Christmas, a combination of people visiting relatives on
‘the [North] Coast’, cleaning their houses, and worrying extensively about annual bills
coming due further depresses sales.
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It is 27 December 2011 and Faith states that if she can’t come up with L1500 by
tomorrow, the Roatán Electric Company (RECO) will cut off power to her house. She
hopes to make that money in the champa today. She says, “I told [Harold] that we should
save our money to pay the power bill, but he went and bought this television for my
birthday instead…” Harold has also had bad luck selling lobster that some cousins or
nephews have recently caught on his boat. The champa falls short of its goal, but due to a
personal connection, Harold is able to delay having the power cut for a few weeks while
the family hustles to obtain the money to pay their bill.

January- March: the Rainy Season Winds Down and the Family Prepares for Semana
Santa
It’s 19 January 2012 and the champa is mostly open as of 1100AM, with various
beverages, including fresco, beer, and juices on hand. Faith and Bertha are also prepared
to sell chips, Cheetos, suckers and other candy, and cigarettes. However, they do not
currently have the capacity to make soups, pasteles, or other more profitable dishes,
because they are waiting on a Zeta brand propane truck to come so that they may buy
propane for the white tank. When they manage to purchase some gas a few hours later,
they commence to making rice and beans and ground beef and fish pasteles.
Faith has used early January to add another compartment to the sitting area on the
loop road side of the main compartment. This additional compartment is rectangular in
shape at ten feet by twelve feet. The roof of this part of the champa starts at the same
height as the base of the main roof and extends downward to the east and west ends of the
addition in an A shape. There are two scrap wood tables built into the Johnny Wood wall
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of this front compartment in addition to the two in the main compartment. Today five
customers are having fried fish with tajada (fried plantain chips), rice and beans, a
garnish from tomatoes, lime and green peppers, and coleslaw made from shredded
cabbage, shredded carrots, tomatoes, and mayonnaise. This group nets the champa
between L500-700.
Throughout the latter part of January, Faith has mixed success with the champa as
people come and go from the household. While Sydney returns from about a month
searching for work in Panama, Harold and Bubba join the crew of a shrimp boat out of
French Harbour in order to generate household income. While Harold and Bubba are
away, and while Sydney is going around the island attempting to acquire papers to work
aboard ship for the Hyber Shipping Company in French Harbour, Faith is trying to
generate enough revenue from champa sales to buy more supplies and expand her menu
and revenue. It is a constant struggle to attract customers on the one hand, and to keep
her family from eating and drinking all of the merchandise before she can sell it on the
other hand. She has taken to putting a chain and a lock on the recently fixed refrigerator
when she is not in the house in order to keep her inventory from disappearing before it is
needed in the champa.
Enterprising spirit notwithstanding, setbacks in sales continue. In addition to
heavy rains from cold fronts keeping island residents away, there are disappointments
such as the 25 January 2012 closure of Mahogany Bay to cruise ship traffic. Due to high
winds, the two ships scheduled to dock that day cannot enter Brick Bay to do so, and so
there are no tourists to see the show at the Communal. Faith has bought several pieces of
barracuda hopping to entice cruise shippers with high quality machuka and fried fish, but
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now has a very limited customer base; most of this barracuda goes down the non-paying
gullets of her hungry family. Later that day, she cleans the area around the champa and
burns the trash with great alacrity, hoping to attract many western customers tomorrow.
In February, Faith has an oven fashioned to bake different types of cake and bread
for family occasions and for sale at the champa. Early in the afternoon of the twentyfourth, one of the family’s male cousins places a used metal oven/stove combo with the
burners removed near the champa kitchen and hacksaws the aluminum or steel support
frame for the burners off the top except for one side. This cousin then directs Martin to
help him pick and shovel red clay soil from a waste rock pile on the Communal side of
the loop road near the sharp rise of the point of Punta Gorda and carries three half loads
in a wheelbarrow, excluding shale and other large rocks. He dumps this clay into a pile
near the old oven and then takes the wheelbarrow to the well behind Faith’s house and
draws as much water as the wheelbarrow would hold. He rolls this water to the dirt pile
at the champa, also carrying a small plastic pan. Next, he splashed pans full of water on
parts of the clay and molds chunks of mud using both hands. He then places mud on the
top of the oven and molds them into a wall four inches high and three inches thick around
three sides, using the remaining side with metal frame as an anchor and then basing two
other sides this anchored section. He leaves the fourth side open. After attaining
sufficient thickness and height on all sides, he pours small amounts of water on sections
and smooths them out until the wall is smooth all around. Lastly, he places a rusty piece
of corrugated zinc on top of the drying mud frame and lights a fire of sticks in the
resulting hole to harden the new fire pit.

217

After the fire burns for thirty minutes, Faith has someone bring her a bag of chatars and
yucca, at which point she peals the chatars and cuts them into small cross-sectional pieces
and then combines these in separate bundles in a blender with milk to the top of the
bundle in four rounds until all the chatars are blended into a smooth paste. She combines
this paste with wheat flour and yucca that has been boiled and mashed and puts the
resulting batter into a large circular pan. Faith puts this pan in the oven part below her
newly made fire pit for a few hours to make a yucca cake.
In March, the champa periodically takes on the role of clothier, as Bertha has
acquired scores of blouses, skirts, women’s slacks, and other ‘church’ cloths to sell.
Though Bertha also travels sometimes to neighboring communities such as Pollytilly
Bight and Oak Ridge to ply this trade, she frequently displays them under a tarp outside
the champa. The clothing display is accomplished by the use of white hemp rope, which
Faith’s cousin untwines, then uses string sections tied from a tree branch across to a
wooden frame as hanging rods for the display. The tarp is to keep the sun, and to a
limited extent the rain, off the customers as they look at the cloths.
Later in March, Faith has her cousin redo the champ’s kitchen roof, as she is
unsatisfied with its water repelling abilities. He also makes a pitched roof with a Johnny
Wood frame and manaca roofing. He cuts the manacas into smaller sections after
splitting each on in half lengthwise with very careful machete work. He uses white hemp
or nylon string to tie these sections in tightly overlapping fashion to the frame and to the
manaca below in the order up the roof.
Toward the end of March, this champa is still in business and the customer base
picks up a little bit as the rains start to abate. Bertha has purchased several live iguanas
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from a young man out of English Town/Barrio Ingles in order to make a ‘plato tipico’
with iguana, rice, and banana to sell during Semana Santa next month. Faith and her
younger children take turns tending the champa during the day. Among recent
developments with future potential salience, a Bay Islands based ecology group is in the
process of setting up a lionfish cooperative with artisanal fishermen on Roatán in order to
control this invasive species and maintain a livelihood for small scale fishermen that
earns them money without destroying vulnerable species. Harold has attended the
community meetings this NGO has held in Punta Gorda and Sandy Bay, and has given an
interview to two young Ladino women conducting applied social scientific research to
get the project started. Time will tell whether this cooperative will provide any capital to
the MacLeod Lorenzo family and their champa.

Like many other vignettes, this one shows the vulnerability of households
involved in independent tourism work. Indeed, this one is intimately connected with The
Fishing Trip from Chapter 4 as it involves the same household and represents a two
pronged approach to earning a living, with both prongs catering to tourists to at least
some degree. As with her husband Harold, sometimes Faith Lorenzo’s best efforts still
fail to produce success. There are times when factors such as bad weather and bad luck
with equipment conspire to make the champa not only fail to make money, but lose
money. On the other hand, this vignette also demonstrates the MacLeod Lorenzo
family’s resilience, as they persevere over the better part of a year despite the highs and
lows of running the champa. The fact that Faith and Bertha periodically incorporate new
elements such as clothing sales shows their adaptability and entrepreneurial spirit. As
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with other cruise tour vignettes, this one shows that households have to adept at several
different activities in order to make a living.
In general, work in tourism for residents of Punta Gorda is more marginal than
that of some residents of West End. It is heavily dependent on cruise ships making ports
of call and is focused on souvenir sales and cultural tourism versus eco-tourism or waterfocused recreation. Indeed, most tourism workers in Punta Gorda make no money and do
no tourism work on days when there is no ship making a port of call. Income from
tourism is less stable and makes up a smaller component of the town’s economy than
other locations on the island with a greater density of tourism development.

CONCLUSION
While West End is heavily invested in the tourism sector, Punta Gorda is
marginally invested and relies more heavily on artisanal fishing, commercial fishing,
seafood processing, and other non-tourism related wage labor for its economic base.
Among Punta Gorda Households involved in tourism, the character of that involvement is
markedly different than that of West End. While West End has a wide variety of tourism
related businesses and jobs, most Punta Gorda tourism workers are reliant on cultural
heritage based performances and the sale of food or souvenirs for any income they glean
from tourism. Because the town only features three tourist attractions, many tourism
workers spend a good bit of time working away from Punta Gorda in resorts or cruise
ship ports. Since tourism work in Punta Gorda is highly dependent on cruise ship ports
of call, tourism income is even more sporadic and seasonal for these workers than for
dive instructors, dive boat captains, and hotel and restaurant staff who are lucky enough
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to have permanent jobs in West End. The marginality of tourism work in this town is
also affected by the nature of contracts with cruise lines and on-island tour companies in
two ways. Firstly, there is the common refrain that more westerly locales such as Sandy
Bay, West End, and West Bay draw far more business from cruise tours than attractions
in Punta Gorda do. Secondly, most Punta Gorda tourism workers have in common with
small scale vendors across Roatán that, unlike with the tour companies, tourists do not
have to pay to interact with the Garinagu and gaze at their performances and wares. They
can choose whether or not to make a purchase and have not been doing so as frequently
in recent years according to common consensus. Overall, the picture of tourism work for
residents of Punta Gorda more closely resembles that of small scale enterprises and
seasonal workers in West End than it does the business owners and high level tourism
workers in that town. While life is at times tenuous for the latter, it is usually much more
so for the former.
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CHAPTER 7:
FOOD AVAILABILITY AND MODES OF ACCESS

INTRODUCTION
In this chapter, I discuss the physical and financial availability of food in the two
communities and different food acquisition strategies the households utilize. For both
communities, all 81 households (and 66 households in Round 2) acquire the vast majority
of their food in a commoditized, delocalized food system, purchasing starch staples,
protein, and junk food among others from a variety of store types. In the household
interview sample generally, some households also practice varying degrees of subsistence
cultivation and artisanal fishing, but none produce enough food to sustain the household
without purchasing a substantial portion of their diet. In response to the semi-structured
interview question about subsistence cultivation for the household, one Punta Gorda man
states, “We grow bananas, yucca, yam, coconuts, sweet potato, pumpkins, breadfruits,
watermelons, melon, papaya, mango. And, to get the fish, you go fishing…[These fruits
are] just a little part [of the family diet].” An unemployed commercial sailor says, “[food
crops,] No. I used to, but don’t have time anymore. I’ve got to get out and hustle and
make something for the family.” This state of affairs stands in contrast to Evans’s (1966)
ethnography of a French Harbour where many families managed to grow much of their
household diet even as they grew coconuts for commercial purposes and engaged in seaborn trade around the Caribbean. Though I observed my all or some members of my
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homestay family eating meat from land animals such as iguana, blue crab, armadillo, and
agouti (island rabbit) and though I observed a few others in both communities hunting
agouti and iguana, none of the households in the sample reported this meat as a regular
part of their diet. The best estimate given this circumstance is that for most households,
meat from wild land animals makes up a negligible part of their diet at most. While the
vast majority of food exchanges observed during the field period had a monetary
component, occasionally households shared food with kin and neighboring households
without money changing hands.
This chapter treats food commoditization, subsistence cultivation, artisanal
fishing, and food sharing, in the sections that follow.

FOOD COMMODITIZATION
According to a broad consensus from household interview data, all 81households
in the sample acquire the majority of the food they consume from the following types of
markets: supermarkets, mini-supermarkets, stalls at the Mercado Principal (Main
Market) in Coxen Hole, pickup trucks selling produce or seafood, and pulperias. As
stated in Chapter 3, this project defines supermarkets as large grocery stores with a broad
selection similar to stores of the same name in the U.S. Mini-supers are somewhat
smaller stores with an array of products similar to a supermarket, but with lower volume;
mini-supers generally take up one large room. The Mercado Principal provides space to
independent vendors of durable goods, staples such as rice and flour, produce, and meat.
The pickup trucks, commonly referred to as carros on the island, are generally small
independent operations, with the vendor acquiring produce in San Pedro Sula or La
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Ceiba, then having it ferried to Roatán and either driving to a habitual spot to sell for the
rest of the day, or driving around various locations within a community or between
communities to sell the produce. Pulperias are smaller stores than mini-supers which
occupy one small room, often a room off of a residence, and frequently sell food via
orders placed through a window rather than letting the customers into the store to shop.
The selection in pulperias varies widely by the individual store due to the broad variation
in capital available to proprietors to purchase stock. The selection also varies by the day
because most pulperias buy their wares from roving vendors or larger stores on island
only some days of the week and popular items may become sold out quickly.
For the first round of data collection, during the dry season and the low tourism
season, I conducted market surveys in West End, Coxen Hole, French Harbour, Punta
Gorda, and Oak Ridge. This geographic dispersion accounts for the area where
households in the two communities bought food, as households in West End tended to
buy food in West End or Coxen Hole and households in Punta Gorda tended to buy food
in French Harbour, Punta Gorda, or Oak Ridge. Round 1 yields surveys with three
supermarkets, five mini-supers, two market stalls, three pickup trucks, and eight
pulperias, for a total of twenty-one market surveys. While this sample does not reach the
goal of including every market in every community where respondents are likely to shop,
it does include the majority of food stores in the two research communities and the places
most reported for shopping in the other communities. During the second round of data
collection, I conducted follow-up surveys in all of the same communities, but suffered
some attrition to the sample. Reasons for attrition included some markets having closed
down during the second survey period, lack of availability on the part of store keepers,
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and lack of willingness to allow a second survey on the part of store keepers. Round 2
includes two supermarkets, four mini-supers, two market stalls, two pickup trucks, and
five pulperias, for a total of fifteen surveys.
Based on the most frequently cited foods from the food frequency questionnaire
(FFQ) that household respondents completed, I have conducted statistical analyses of the
mean prices in USD per unit volume of the following foods with units of measure listed
in parentheses: chicken (lb.); eggs (egg); rice (lb.); flour (lb.); cornmeal (lb.); spaghetti
(200g package); banana (banana); red beans (lb.); fresco (L); corn chips (kg). The mean
prices per unit volume for the entire survey sample appear in Table 7.1 below.
Table 7.1: Mean and Median Staple Prices for the Entire Market Survey Area
Type of Food

Mean Price
per Unit
USD R1

Standard
Deviation
R1

Chicken
Eggs
Rice
Spaghetti
Flour
Cornmeal
Bananas
Red Beans
Fresco
Corn chips

$1.61
$0.19
$0.63
$0.56
$0.55
$0.60
$0.31
$1.16
$0.91
$6.80

0.30
0.03
0.16
0.19
0.17
0.27
0.19
0.25
0.21
4.38

Median
Price per
Unit USD
R1
$1.45
$0.21
$0.53
$0.53
$0.54
$0.53
$0.26
$1.21
$0.98
$6.39

Mean Price
per Unit
USD R2

Standard
Deviation
R2

$1.48
$0.20
$0.57
$0.47
$0.69
$0.72
$0.20
$1.29
$1.35
$9.95

0.17
0.08
0.09
0.06
0.46
0.30
0.11
0.60
0.67
6.33

Median
Price per
Unit USD
R2
$1.42
$0.21
$0.53
$0.47
$0.53
$0.58
$0.16
$1.43
$1.07
$8.43

Overall, there is little variation in food prices between the market types or
locations for either round of data collection. Of the foods, only bananas show significant
seasonal variation in price, with the paired t-test yielding a test statistic of 2.47, seven
degrees of freedom, and a p-value of 0.04. The reason for only bananas showing a
significant difference is unclear, but may be affected by the few bananas grown on island
ripening and depressing the price slightly. By way of contrast, the national average price
of a skinless chicken breast is $2.00/lb, eggs $0.16/egg, and rice $0.41/lb
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(www.numbeo.com 2013); the wholesale price of beans is $0.39/lb
(www.fao.org/giews/pricetool 2013 ). Though this list shows the paucity of available
statistics on food prices in Honduras, it suggests that food on Roatán may be generally
more expensive than the national average.
As none of the prices show a normal distribution, the results for Mann-Whitney U
tests for distribution across categories of store size and location appear below in Table
7.2. The store sizes are consolidated into smaller versus larger and the locations are
consolidated into west versus east.
Table 7.2: Non-parametric test results of food prices for market size and location for
both rounds
Type of Food
Chicken
Eggs
Rice
Spaghetti
Flour
Cornmeal
Bananas
Red Beans
Fresco
Corn Chips

Mann-Whitney
Mkt Size R1
0.17
0.78
0.73
0.79
0.23
1.00
0.41
0.83
0.11
0.05*

Mann-Whitney
Mkt Location R1
0.52
0.55
0.01*
0.41
0.22
0.80
0.11
1.00
0.11
0.37

Mann-Whitney
Mkt Size R2
1.00
0.11
0.41
1.00
0.20
0.20
0.73
1.00
0.26
0.53

Man-Whitney
Mkt Location R2
0.11
0.67
0.22
0.40
0.50
1.00
0.55
0.79
0.89
0.67

For Round 1, the Mann-Whitney U-test between supermarkets and mini-supers
versus smaller types of stores only yields a significant difference in corn chip prices with
a p-value of 0.05. The larger market group has a mean price of $8.62 per kilogram, a
standard deviation of 5.03, and a median price of $6.67 per kilogram. The smaller
market group has a mean corn chip price of $4.26 per kilogram, a standard deviation of
1.09, and a median price of $4.52 per kilogram. The Mann-Whitney U-test between
eastern and western shopping areas yields significant differences in the price of rice with
a p-value of 0.01. The mean price of rice for the eastern area is $0.56 a pound, with a
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standard deviation of 0.09 and a median price of $0.53. The mean price of rice for the
western area is $0.86 per pound, with a standard deviation of 0.12 and a median price of
0.79. Variation for other items between east and west tended to be $0.10-$0.15.
Round 2 shows no significant variation in any of the staple prices by market size
or location. The dearth of significant difference in prices by market type, season, and
location may be attributable to a low degree of variation in prices, or may be attributable
to the fact that many foods were unavailable in several stores and to the degree of sample
attrition during the second round of data collection.
In order to assess cross-seasonal variation in food prices, I have conducted
repeated measures analysis of variance (rANOVA) tests on each of the food types by
market type and market location. The results of these tests appear below in table 7.3.
Table 7.3: rANOVA Results for Staple Food Prices
Type of Food
Chicken
Eggs
Rice
Spaghetti
Flour
Cornmeal
Bananas
Red Beans
Fresco
Corn Chips

Market Type Fstatistic
7.75
0.09
8.80
15.20
0.58
2.55
0.21
1.75
3.84
0.82

Market Type PValue
0.02*
0.76
0.01*
0.00*
0.46
0.14
0.66
0.21
0.07
0.46

Market Location
F-statistic
2.83
4.15
1.26
0.03
2.21
0.45
1.08
0.75
0.86
0.01

Market Location
P-value
0.12
0.06
0.28
0.86
0.16
0.52
0.32
0.40
0.37
0.91

Of the rANOVAs, only chicken, rice, and spaghetti show significant results, and among
these types of food, market type shows a significant seasonal variance in price, but not
market location. The most likely reason the price of chicken is significantly different
cross seasonally is the fact that there is a greater selection of chicken imported from the
U.S. and different types of chicken in super markets than in smaller market types.
Conversely, the fact that the supermarkets can buy rice and spaghetti in bulk most likely
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accounts for the fact that they can consistently undersell smaller markets in these staple
food categories.
Among the common themes gleaned from store keeper semi-structured interviews
are the secular trend of increase in wholesale food prices due to rising fuel costs,
dependence on locations outside of Roatán to produce the food sold on the island, and the
somewhat higher frequency of food shortages during the rainy season due to rough
weather preventing food shipments from reaching the island. Many vendors also report
higher sales volume during the rainy/high season, possibly playing a factor in the higher
prices.
On food and fuel costs, a supermarket owner in Oak Ridge states, “The price of
everything has gone up. Canned corn and vegetables has gone from L14 to L23 a can.
Beans have gone up L12 a pound and so has rice. Fish has gone up L5 a pound. All of
this is based on higher gas prices.” One of the proprietors of Mini-super Dixoy says,
“…prices have steadily gone up on many things. For instance, the grains, such as rice
and flour, have steadily gone up…due to the current economy and to rising fuel prices.
Chicken has gone up a lot. Rice has gone from L5 to L10 a pound in the last eight years.
Beans have gone from L8 to L21 a pound. Flour has risen 40% from L5 a pound to L7 a
pound.” This discourse dovetails with opinions rendered by business interviewees and
household interview respondents about rising fuel prices inflating the cost of living
generally.
One butcher in Coxen Hole says, “…When Guatemalans buy up a lot of beef, we
tend to have to take older beef. We prefer the young bulls, but when they aren’t as
available, we take the older [tougher] meat. We are so dependent on the mainland
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because hardly anyone produces food on the island anymore. Most people have gone
over from agriculture to tourism and the ones that do have problems with theft of their
produce or stock and get discouraged.” Interestingly enough, this butcher has also
recently switched to a pork supplier who brings in pork from the U.S. to La Ceiba. It
remains to be seen whether this greater degree of delocalization is the leading edge of a
trend in meat sales, or simply one unusual case. Another interesting divergence is that
while most stores in the sample obtain most of their food from the Honduran mainland or
other Central American countries, the two largest supermarkets cited most of their food
as coming from the U.S. Plaza Mar gets 70% of its food stocks from the U.S. and 30%
from Honduran cities like La Ceiba and San Pedro Sula. The manager of Eldon’s in
French Harbour states that,
We get about 60% from the United States, 30% from mainland
Honduras, and the remaining 10% from Roatán. We get some of
everything from the US, including canned goods, produce, meats,
some dairy, breads. From the mainland we get fruits and
vegetables, rice, beans, meat, dairy products and milk. Roatán
provides some vegetables such as hot green peppers, tomatoes,
jams, mangos, and oranges… We stock the store in such a way as
to get quality products for the lowest possible price, because that is
what our customers want. We also have to balance between
foreign and local tastes here, so we carry American and local
products, because some of our American clients want local stuff,
and some locals want American stuff, but it often works the other
way around too... We want to keep the prices of these things as low
as we can so poor people can afford them. We do stock some more
expensive items because some people prefer them, but we have to
keep these other items low…the government of Honduras has
recently proposed a price freeze on many of these items in order to
help ordinary people be able to afford them…if you ask local poor
people, they will tell you how the price of things is going up… You
should also be aware that we stock items for two different sets of
clients, wealthier [expatriates and tourists] and poorer people;
that explains a lot of the range of products we have here.
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The foregoing conclusion suggests that, while the presence of tourists in hotspots such as
West End may not affect staple prices for Roatán residents, the permanent or habitual
presence of increasing numbers of western expatriates with more expensive tastes,
coupled with upward pressure on food prices for other reasons, may place constraints on
what foods poorer shoppers can afford. In regard to seasonal price fluctuations, the
Eldon’s manager says, “There is some fluctuation in price between the wet and dry
seasons. For instance, beans are harder to come by during the wet season, because some
suppliers buy up all the beans and say, ‘if you want them, this is the price you will have
to pay.’ The same is true of bananas, watermelons, and tomatoes. This fluctuation in
price affects the quantity we carry sometimes.” Availability of foods from the mainland
is also affected during major winter fronts from North America that dump sustained
torrential downpours on the island and make the sea too rough for ships to travel and
dock on Roatán.
At the household level, most households shop for food at most if not all of the market
types sampled. For the entire sample, 63 households say the go to a supermarket, 42 say
they go to a mini-super, 21 to pulperias, eight to market stalls in Coxen Hole, and nine
households state that they buy from produce trucks. These figures may be deceptive, as
at least a few respondents did not list the pulperia or produce truck, but have been
observed buying small amounts of one or a few foods from these types of vendors. The
majority of respondents who prefer the supermarket state that they go to a supermarket
(usually in another community) such as Eldon’s, Comercial Ramirez, or Plaza Mar when
they have the money to pay for transportation and buy quantities of staples in bulk.
When respondents do not have sufficient funds to buy in bulk, they usually by staples
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such as rice, beans, and chicken at local pulperias or mini-supers. The respondents who
reported buying foods from mobile carro (pickup truck) vendors stated that these carros
are the main source from which they purchase bananas, plantains, and other fruits and
vegetables. Whether a household can obtain food in bulk is important because, while the
absolute expense of traveling to a supermarket and buying staples such as rice and flour
in bulk is greater than buying for the day at a pulperia, the unit volume cost of habitually
buying small amounts of food a smaller shops is greater over time than the cost of
habitually buying in bulk.
Overall, responses to household semi-structured interviews agree with market surveys
about the secular trend of price increases in food. One West End business owner states,
“... They’ve gone up a lot actually. Nearly doubled. Milk in a carton, I remember when
we used to pay L15 for it and now it’s like L30. Sugar, potatoes, they used to be L7 a
pound and they’ve gone up to L15 a pound. Everything, all we eat really. The prices
have gone up. And the difference between 2005 and now is that we have more choices.
We have more choices because Eldon’s and Plaza Mar are bringing in stuff from the
States, so there’s more choices, yeah.” Though a few other expat respondents shared a
consensus on the idea of more choice in delocalized foods, this broadening of geographic
sources of foods does nothing to depress the prices. An Islander woman whose family
owns a small restaurant and a dress shop says, “Yeah. It’s more expensive. Stuff I used
to get for L100 is like L120 or L200 now…For example, the seafood’s gone up. The
beans have gone up a lot; a pound of beans is what, L25? When beans used to be L15 a
pound. Seafood has gone up a lot too. Seafood used to be L30 a pound, now it’s like
L50, L60 for a pound of fish…Rice also has gone up. Rice used to be L6 for a pound of
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rice, now it’s L14 a pound of rice.” The general rise in food prices is all the more
important to because most households do not have effective non market means of
provisioning themselves.

FOOD PRODUCTION AND FORAGING
Subsistence Cultivation
Original Categories
While households in both communities were heavily dependent on commoditized
food, there was variation in the degree to which they cultivated some of their own food.
For this project, I have placed households in one of four categories related to subsistence
cultivation based on responses to the semi-structured household interview and the
abundance of cultivation observed in the vicinity of the domicile during the interview or
other observation periods during both rounds of data collection. The categories are
labeled as ‘none,’ ‘a small amount,’ ‘a moderate amount,’ and ‘a large amount.’
Although these categories lack precision, they provide represent the general range of
intensity of household subsistence cultivation in the two communities. This subsection
gives the frequency of each category for the sample, by community, and by income
category for both rounds of data collection. Table 7.4 gives subsistence cultivation
categorical frequencies for the sample, by community, and by income for both rounds.

232

Table 7.4: Subsistence Cultivation Categories for the Sample, by Community, and by
Income Group
Independent
Variable
Round 1

None

Small Amount

Large
Amount
6 (7%)

Total

17 (21%)

Moderate
Amount
21 (26%)

37 (46%)

Round 2

26 (39%)

21 (32%)

16 (24%)

3 (5%)

66 (100%)

West End R1

18 (45%)

7 (18%)

13 (32%)

2 (5%)

40 (100%)

West End R2

10 (33%)

9 (30%)

10 (33%)

1 (3%)

30 (100%)

Punta Gorda
R1
Punta Gorda
R2
Low Income
R1
Low Income
R2
Medium
Income R1
Medium
Income R2
High Income
R1
High Income
R2

19 (46%)

10 (24%)

8 (20%)

4 (10%)

41 (100%)

16 (44%)

12 (33%)

6 (17%)

2 (6%)

36 (100%)

12 (80%)

2 (13%)

1 (7%)

0

15 (100%)

11 (69%)

4 (25%)

0

1 (6%)

16 (100%)

19 (36%)

11 (21%)

16 (31%)

6 (12%)

52 (100%)

12 (30%)

13 (32.5%)

13 (32.5%)

2 (5%)

40 (100%)

6 (42%)

4 (29%)

4 (29%)

0

14 (100%)

3 (30%)

4 (40%)

3 (30%)

0

10 (100)

81 (100%)

This distribution shows that, even with heavy articulation into a wage based economy, a
slim majority of households produce at least a little bit of their own food. Frequently
observed cultigens include bananas, plantains, mangos, coconuts and in Punta Gorda,
cassava. However, the fact that the none category had the largest percentage and that the
large amount category had the smallest indicates the lack of feasibility of subsistence
cultivation as an alternative food source on a community level for the period of data
collection. Figure 7.1 presents bar graphs of subsistence cultivation categories for the
respective rounds.
The Chi-square (X2) analysis by community for Round 1 (low dry season) has an
odds ratio of 2.43 and a p-value of 0.49 while odds ratio for Round 2 (high wet season) is
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2.63 with a p-value of 0.45. While Chi-square shows no significant difference in
subsistence cultivation between the communities for either round of data collection, it is
apparent that Punta Gorda has a somewhat larger percentage of households with little or
no involvement in subsistence cultivation while West End has a somewhat higher
percentage involved to a moderate degree. Reasons for this variation may include the
fact that a higher percentage of the West End sample lived on larger properties located
away from the main part of the village and more respondents in Punta Gorda stated that
they had little time for cultivation due to time spent fishing or working in the seafood
processing plant in Oak Ridge. Figure 7.2 gives bar graphs of subsistence cultivation
categories by community.
For income categories, the Round 1 (low dry season) odds ratio is 13.89 with a pvalue of 0.03 and the Round 2 (high wet season) odds ratio is 14.45 with a p-value of
0.03. These ratios indicate that medium income households are significantly more likely
to be engaged in a greater degree of subsistence cultivation than low or high income
households. Generally, low income households have limited options for subsistence
cultivation due to a high degree of circumscription in land availability. Many of the low
income households are located in La Berinchia or other crowed areas of West End or in
densely packed areas of Punta Gorda with little space between dwellings. Medium
income households, while also having a high percentage practicing no cultivation, are
more likely to practice some degree of cultivation due to a combination of access to land
and desire to supplement their diet, particularly during times of under-employment. High
income households practice cultivation or not according to personal choice, as acquisition
of food from local markets is generally unproblematic for these households. This result
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gels with the fact that no high income household has reported trouble paying for food or
having any problem with food security beyond occasional anxiety (see Chapter 9).
Figure 7.3 gives bar graphs of subsistence cultivation category by income categories for
the respective rounds.

Collapsed Categories
In order to ascertain whether more robust cell sizes would improve the analysis, I
have collapsed the original four subsistence cultivation categories into two categories.
For income I have also conducted the analysis by collapsed income categories for this
iteration versus original income categories. The categories are labeled as ‘none or a
small amount,’ and ‘a moderate or large amount.’ Table 7.5 gives the frequency of each
category with the percent of the total in parentheses for the sample, by community, and
by income category for both rounds of data collection.
Table 7.5: Categorical Frequency Table for Subsistence Cultivation
Independent Variables

Moderate or Large Amount

Total

R1

None or a Small
Amount
54 (67%)

27 (33%)

81 (100%)

R2

47 (71%)

19 (29%)

66 (100%)

West End R1

25 (62%)

15 (38%)

40 (100%)

West End R2

19 (63%)

11 (37%)

30 (100%)

Punta Gorda R1

29 (71%)

12 (29%)

41 (100%)

Punta Gorda R2

28 (78%)

8 (22%)

36 (100%)

Lower Income R1

29 (73%)

9 (27%)

33 (100%)

Lower Income R2

22 (85%)

4 (15%)

48 (100%)

Higher Income R1

30 (62%)

18 (38%)

26 (100%)

Higher Income R2

25 (62%)

15 (38%)

40 (100%)
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Chi-square analyses of subsistence cultivation yield no significant differences in
the “none to small amount” and moderate to large amount” categories by community or
income for R1, with respective p-values of 0.43 and 0.77. For R2, there is no significant
difference in subsistence cultivation by community, with a chi-square p-value of 0.20.
However, there is a significant difference in the degree of cultivation between lower and
higher income groups, with a p-value 0.05. A paired t-test shows no significant seasonal
variation in the degree of subsistence cultivation, with a test statistic of 1.52, 65 degrees
of freedom, and a p-value of 0.13. These data indicate that, even with heavy articulation
into a wage based economy, approximately a third of households produce at least a
moderate amount of their own food. Frequently observed cultigens include bananas,
plantains, mangos, coconuts and in Punta Gorda, cassava. However, the frequencies
shown above indicate the lack of feasibility of subsistence cultivation as an alternative
food source on a community level for the period of data collection.
While the Chi-square analysis shows no significant difference in subsistence
cultivation between the communities for either round of data collection, it is apparent that
Punta Gorda has a somewhat larger percentage of households with little or no
involvement in subsistence cultivation while West End has a somewhat higher percentage
involved to a moderate degree. Reasons for this variation may include the fact that a
higher percentage of the West End sample lived on larger properties located away from
the main part of the village and more respondents in Punta Gorda stated that they had
little time for cultivation due to time spent fishing or working in the seafood processing
plant in Oak Ridge.
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As seen in the Chi-square analysis above, income did not play a significant factor
in cultivation during the low and dry season (Round 1), but did for the wet and high
season (Round 2), with the higher income groups showing a significantly higher
percentage in the moderate to large amount category. Generally, lower income
households have limited options for subsistence cultivation due to a high degree of
circumscription in land availability. The lower range of households in the higher income
group, while also having a high percentage practicing no cultivation, are more likely to
practice some degree of cultivation due to a combination of access to land and desire to
supplement their diet, particularly during times of under-employment. Households in the
higher range of the higher income group practice cultivation or not, according to personal
choice as acquisition of food from local markets is generally unproblematic for these
households. Figures 7.4-7.6 are bar graphs depicting frequencies of subsistence
cultivation during both rounds for the sample, by community, and by income group,
respectively.

Subsistence Cultivation Synopsis
Aside from creating more robust subsamples, the consolidation of subsistence
cultivation categories seems to have little effect on the likelihood or significant variance
of any particular degree of subsistence cultivation. The original income categories do
have a greater odds ratio and significant results in both rounds as opposed to just Round 2
as with the collapsed income categories. This difference in the results may be
attributable to the decreased sensitivity of the collapsed income categories mentioned in
Chapter 4.
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Figure 7.1: Bar Graphs of Subsistence Cultivation for Round 1 (top) and Round 2
(bottom)
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Figure 7.2: Bar Graphs of Subsistence Cultivation by Community for Round 1 (top) and
Round 2 (bottom)

239

Figure 7.3: Bar Graphs of Subsistence Cultivation by Income Group for Round 1 (top)
and Round 2 (bottom)
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Figure 7.4: Categorical Frequencies of Subsistence Cultivation for the sample for R1
(top) and R2 (bottom)
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Figure 7.5: Categorical Frequencies of Subsistence Cultivation by Community for R1
(top) and R2 (bottom)
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Figure 7.6: Categorical Frequencies of Subsistence Cultivation by Income Group for R1
(top) and R2 (bottom)
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Subsistence Cultivation in Practice
Below is an account of one Punta Gorda man’s experience with and ideas about
how growing food for one’s self fits into the business of making a living on Roatán.

Jeffry Constable’s Plantation
19 May 2011
Sometime during mid-morning, Happy MacLeod and I arrive at the Yubu to
observe a day of performances and vending to tourists and run across Yubu history
consultant Jeffry Constable. After a brief explanation of what the Yubu does and his roll
explaining Garifuna history at the Yubu map diorama, Jeffry holds forth on the need for
the Garinagu to rediscover traditional foodways and house construction. He specifically
focuses on traditional crops for subsistence cultivation and the use of waddle and daub
construction for houses with Johnny wood as the frame and local red mud to build the
walls. Jeffry states that he grows bananas, plantains, pineapple, papaya, and yucca to
have as a backup against the slow season, saying “…first I grow for my own food, then
if I have any extra, I think about selling some…”; he also says the colonia known as
Invacion is an attempt to revive traditional Garifuna cultivation and self-sufficiency.
This settlement has not been without problems. He tells me of an ongoing land dispute
up in the hills of Invacion between Garifuna settlers and the Honduran military, who he
thinks wants to take it and develop it as a resort or for another similar purpose. Recently,
the settlers have gotten a stay of the eviction through legal means for the land that is
already settled. However, some of the open land is still under dispute, which Jeffry says
inhibits the planting of food crops and community development in that part of Punta
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Gorda. He says he and some other Invacion residents have been meeting with a human
rights representative from the United Nations in order to bolster the case for repatriation
of all the land around Punta Gorda currently under the control of the military to the
Garinagu.
Upon request, Jeffry offers to take me and Happy to see his garden or ‘plantation’
and we leave the Yubu shortly thereafter. We take a back way over several pig paths and
dirt roads, through outer Meribureñe on the path through the mangroves near the sea;
eventually coming to the main part of Meribureñe and the main loop road through Punta
Gorda. He leads us into Barrio Punta Gorda and turns right off the loop road at the North
Side Garden Hotel, walking past the home of Faith Lorenzo and Harold MacLeod onto
the southeast finger behind the house. The narrow path leads over the ridgeline down
into a shallower draw and up another finger to the south of the first. Most of the land
along the path is cleared and burned over, this burning process helping to clear debris for
planting and add nutrients to the soil. Some stretches of the path are flanked with barbed
wire fences with Johnny Wood or trumpet tree posts channelizing the path. Along the
way, we come upon a neighbor emerging from his waddle and daub house with a
corrugated zinc roof. Jeffry greets this man, stating to me that he is a main disputant in
the ongoing land dispute with the Honduran Military. After some pleasantries and a brief
explanation of what I am doing on Roatán, the man says he hopes we can converse some
more at a future point in time and that I can get the word out at an international level
about the Garifuna plight of land shortages. In response, I am obliged to tell him that
only a limited number of people will likely read my dissertation and that it may take more
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time and more resources than I alone can provide to fulfill this request. I do promise to
disseminate the results to pertinent organizations on Roatán.

Figure 7.7: The Main Portion of Jeffry Constable’s Garden as seen from the Ridgeline
East of the Garden
Just on the reverse slope of the second finger, we arrive at Jeffry’s house, which is
a wattle and daub structure with a corrugated zinc roof, slightly dilapidated wooden
doors, and walls made from rocks and mud with a cement overlay to protect against
heavy rains. He has approximately 0.5 hectares planted in various crops including
papaya, pineapple, banana, plantain, and yucca. He said, “…you’ve got to have sturdy
plants like these for the dry weather. When the rainy season comes again, I can plant
cucumbers and other more delicate things…” The plantation extends from the edge of
the creek that runs through Barrio Punta Gorda into the sea to a line about ten meters
upslope of the house and starting just to the south of the house and extending 150 to 200
meters south upslope. He indicates a burnt cleared patch upslope and to the southeast of
the current garden, stating that it is owned by a neighbor but still under dispute. Jeffry
says that if the dispute is resolved by the rainy season, then he and the neighbor will plant
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crops in this clearing at that time. He declares that this week or next week, he will ‘clean
it up’ by clearing out excess grass with a machete.
Overall, Jeffry seems eager to share knowledge and talk, even to foreign students
and researchers. As the Yubu is a tourist attraction that purports to showcase traditional
Garifuna culture, he is okay to work in tourism, but also adamant about wanting a
foothold in traditional subsistence patterns, for himself and the community.

Figure 7.8: A Banana Tree in Jeffry Constable’s Garden, with a Burnt Clearing in the
Background

21 May 2011
As pre-arranged on the previous afternoon, I walk up to Jeffry’s house to help in
the plantation at 7:15AM. During the wait by the house, I notice smoke over creek bed,
which turns out to be Jeffry burning dried banana leaves and other trash. After several
minutes, I notice a person moving at the bottom of the slope in the draw near the steam; it
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turns out to be Jeffry doing laundry. After confirmation that it is Jeffry and a greeting, I
walk downslope to confer about the morning’s chores. The slope is at a steep but
possible grade without heavy equipment such as a tractor and planted in bananas, apple
bananas, plantains, sweet yellow yucca, pineapples, a few Cocoa saplings, papaya, and a
few tender young yam vines. These plants make for a closely set but navigable garden
with a fair degree of shade from the banana and papaya leaves when the sun is high
overhead.
Before getting to work, we start with breakfast by the creek, consisting of three
white rolls in a clear plastic bag, a can of sardines in a red tomato type sauce, and a can
each of fruit juice; while I drink pineapple juice, he drinks pear juice. He uses an eight
inch folding clasp knife with a brown handle and a four inch blade to open the sardine
can, cut the bread, and get pieces of sardines out of the can and put in middle of cut roll
sandwich style. He throws small bits of sardine in the creek for freshwater shrimp to eat,
stating that sometimes one could see an almost frenzied mass of shrimp eating the sardine
bits. We do not see any shrimp this time around. As we eat, Jeffry tells me that he had
been “military” with the Belize “Special Forces Police,” indicating that their normal job
was police function, but would be called upon to defend the country from external and
internal threats if need be, as an explanation of intimate familiarity with eating out of
cans. He also explains his dual citizenship in Guatemala and Belize, because he was born
and raised in Guatemala, but both parents were from Belize. Jeffry travels to Honduras
on a Guatemalan passport because he does not have to pay for an entry visa, like most
Belize citizens do. For most of his adult life, Jeffry worked as a public school English
teacher in Belize. Today, he makes part of his income from private tutoring of English to
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children in Punta Gorda, and a few young adults. During breakfast he held forth on a few
subjects, including the need to recover some tree cover “for the water… we have a
drought right now as you see…this creek used to be running before…”
After breakfast, the first task he asks me to do is to pull weeds from the ground in
the lower part of the garden by pulling them up by hand, warning me that some have
thorns. He asks me to pull any of the grasses or herbaceous plants aside from the yam
vine and the cocoa. I perform this task for a period of about 10 minutes, leaving the
pulled weeds on the ground. Concurrently, Jeffry chops weeds down in another part of
the garden with a machete. Next, he has me cut the dried brown leaves and dying leaves
off the banana trees. He demonstrates the correct procedure for this task by placing the
machete blade against the leaf stalk and cutting close with a sawing motion. He uses his
pocket knife to cut a few leaves while I cut the rest with the machete. We place the
leaves the piles, which he then takes to a burn pile in the burnt out clearing on the other
side of the fence on his neighbors place. Jeffry throws the leaves on the embers of the
previous burning and they ignite instantly, producing a great deal of heat and a blaze that
flares at five feet high, goes down to three feet for a minute or two, then dies down to
embers again. He exclaims, “… that’s very hot Marcos… that banana leaf is like
gasoline on the fire, go up quick…”
We then take turns digging a hole with a pickax, alternating between breaking up
rock and hard dirt with the narrow end and scooping out this rock and dirt with the wide
end. Once this hole reaches two feet in depth and one foot in diameter, Jeffry hands me
an apple banana “sucker” (somewhat like a sapling, possibly a cutting or clone from
another plant) to place down in the hole, which he then widens and deepens to
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accommodate the entire bulb portion. Once the hole is ready, he places sucker dead
center and starts to cover the downslope portion with the loose dirt. He also loosens
some dirt upslope to cover the upslope portion of the bulb. We cover the entire bulb by
using the pickax and our feet to the shift dirt. Once the bulb is well covered, he tamps the
dirt down with his feet to harden it. We repeat the process twice more with smaller
suckers, making commensurately smaller and shallower holes. The latter two suckers we
plant somewhat downslope and up the finger (south southeast) of the first, on Jeffry’s
neighbor’s burnt clearing.
Next, Jeffry selects a sweet yellow cassava plant and hacks all the shoots off with
the machete. Then he repeatedly stabs the dirt at the base of the stem, tracing out the
tubers. He probes around the tubers in turn until he comes to the end of the tuber part
where it meets the thinner roots and then chops the thin end. He then chops the tuber
next to the stem and digs it up. Jeffry repeats this process on the same plant four to five
times, finding all the sizeable and edible tubers. Near where the stem joins the roots,
Jeffry cuts out a foot long piece of stem and then plants this stick approximately two to
three inches into a narrow hole and tamps the soil to hold it. Due to regenerative
properties, cassava will grow again from a freshly cut stick, similar to the regeneration of
a potato plant from a piece of a potato tuber. Jeffry states his intention to cut back and
dig up all the rest of the yucca in the vicinity of the plant we just harvested, but says he
does not need my help for anything else today. I cannot determine if he really does not
need any help, feels I would botch any more complicated task that needs doing, or does
not want to impose any more on my time. He does give me a papaya and four yucca
tubers to take back for Faith Lorenzo to cook for her family.
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While we are working, Jeffry goes on at length about the themes of cultivation as
cultural heritage and as a fallback during the low season for tourism, saying,
“…someday, the people here will want to go back to these old ways, but you’ve got to
have the seed…” He indicates that he and at least some of the others in Invacion are
trying to plant food to preserve cultural heritage and as a seed bank to keep traditional
crops from going extinct, opining that local subsistence cultivation is a way of
maintaining a food supply and cultural values even if money every loses its value. He
mentions the military land dispute once or twice and how that holds up progress.
Interestingly, he laments that that his garden is in disorder (according to his own words)
because he spends so much time working at the Yubu. He says that the low season, while
a monetary hardship, presents an opportunity to catch up on garden maintenance. Jeffry
also asks me to look at some notes he was making about Garifuna history in hopes of
writing a book, and intimates the possibility that he may want editorial assistance at a
future point in time. I depart after a short working period at 8:40.

Figure 7.9: Young Yucca Plants
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18 July 2011
A couple months later, I find myself going back to Jeffry’s plantation at 9:30AM
per his request to look at the cassava I had helped him plant on his neighbor’s plot in
May. The yucca plants on the slope south of the wire line between Jeffry’s place and his
neighbor’s are from two to five feet tall, have full green yucca leaves, and bright red
stalks from the leaves to the stem. Jeffry states that these plants will take approximately
eight more months to produce edible tubers, so that it takes roughly a year from planting
to produce edible tubers. He asks me to cut dead or dying banana leaves from some of
the banana trees with his clasp folding pocket knife. I cut the leaves that are completely
brown, mostly brown, and yellow. Since he indicates which plants have already born
fruit and are ready to be cut down, I skip those plants for the moment. Concurrently,
Jeffry starts a small fire just upslope east of the fence to burn discarded plant material and
other trash and also start chopping weeds down with a machete from around the fruit
trees. He picks a large papaya and cuts it lengthwise in half, giving me a half and eating
the other himself; he scrapes the seeds out with his knife and eats the inner meat with his
teeth, turning the skin inside out as he goes to get better access
As we eat, he relates that a survey team plus a Honduran military representative
has been out to survey the disputed land between the military and the activist in Invacion,
and that it turned out to be approximately 44 acres (though some residents apparently
thought it was 75). He also says that the verdict would go in the local residents’ favor.
Jeffry expounds on the notion of an ancestral claim of the Garinagu to the land up in the
hills behind Punta Gorda proper even if the people did not have individual official titles,
saying, “… It is unfair if a people have been living here for 214 years, and then [the
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military] comes and says, ‘my father sold me this, you have to leave.’ That’s when I say,
‘you do not have possession, just a piece of paper…’”

19 July 2011
The next day, Jeffry agrees to give a semi-structured interview as part of the
process of piloting the household interview package for the project. In answer to a
question about changes in income from 2005 until 2011, he describes his income as
generally stable from year to year, but with a high degree of fluctuation from high to low
tourism seasons, stating that “this was one of the worst years for me…which is why I
think as a people we should plant ground food for something to fall back on…” The year
in question came in the wake of the ouster of Honduran President Manuel Zelaya and the
plummeting in tourism visitor-ship and revenue that occurred on Roatán generally as a
result.

20 January 2012
In the morning, Jeffry Constable stops by the house on his way up the hill and
reiterates a request that I help dig up some yucca for Faith Lorenzo to use. I put him off
because I might have an interview, but the scheduled household package falls through, so
Happy MacLeod, Martin MacLeod, and I walk to his house, Happy and I with machetes
in hand. Upon arrival, I notice that most of the yucca in the areas where we had planted
in June (mostly to the south of the house on top of the finger and a bit down the slope
west toward the creek) is about seven to nine feet tall and three to four inches in diameter
at the base tapering smaller into branches up at the crown. The stems have bumps all
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around where branches have fallen off at some point and broad leaves with several
points. Some leaf stems are red, indicating white yucca, and some are green, which is
supposed to be the yellow variety. Therefore, it is most unusual when we dig up a green
stemmed plant and find that the roots are white versus yellow in color. We never do
figure out whether this occurrence is a result of a phenotypic mutation in the yellow
yucca for white tubers, a phenotypic variation in the white yucca for green stems, or
some sort of hybridity in the plants. We dig up another yucca plant that is clearly a
yellow tuber because Jeffry wants to give it to Faith, who has expressed a desire to make
yucca cake.
As Jeffry had shown me months earlier the procedure for the digging starts with
chopping down the plant at the base with a machete. The next step is probing the dirt with
the tip of the machete to find the location and dimensions of the tubers. We then dig
surface dirt, and slowly dig around tubers in order to be able to pull them whole out of
the ground. While Happy manages to get an entire root system of tubers from one stump
intact, Martin and I only manage to get small tubers intact and several large pieces of
tuber separated from the base. Jeffry is better at extracting whole tubers than the eleven
year old boy and the anthropologist, but not as good this day as seventeen year old
Happy. We also plant sticks from the plants we harvest in order to have yucca again in
the future.
At the conclusion of the yucca work, Jeffry sends us on with most of the yucca, a
few cucumbers, some okra, and a batch of mustard greens, which he says we can boil,
and then fry with eggs. As Punta Gorda is currently well into the rainy season, these
succulent vegetables and greens do better than they would have in May.
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As we get ready to leave, Jeffry thanks us for our work and reiterates that he
wanted me to help dig this yucca because, “a man should dig the yucca he plants.” He
also expresses his anticipation to taste some of the yucca cake once it is made.

28 January 2012
Since I have not managed to schedule any morning interviews for today I walk up
to Jeffry’s house at 8:00AM in order to help with previously unspecified chores. I find
him cutting brush with a machete upslope of his house to the east. He tells me that a
neighbor owns this land and has given him leave to plant it for a few years. Jeffry says
that his goal is to clear a swath roughly corresponding with his barbed wire line in width
up to the top of the finger and a short distance on the reverse slope. As he cuts the brush,
he places it into piles for later burning. Jeffry’s ground clearing technique is to do rough
cuts first to make movement in the area easier, then go back again and cut stems in order
to have bare ground for planting. I go several meters south of Jeffry’s position and help
him cut brush for a period of about forty minutes. After breaking for a breakfast
consisting of a banana each, a hamburger bun each, slices of cucumber and carrot
sprinkled with salt, and a 20oz plastic bottle of Lipton Tea for Jeffry and a can of
pineapple juice for me, we resume work on the clearing. As we work (with periodic short
breaks) he expounds on efforts to wrest the part of the land claimed by Invacion but still
under military control into the hands of Punta Gorda locals and Garifuna settlers from
other locales. He describes an incident in which six men from the Santos Guardiola
Municipal Office tried to fence off a large part of the forested area and Jeffry and several
other Garinagu discouraged them, using shame tactics against one of the municipal
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workers who is Garifuna. Jeffry emphatically states that “this land is not for you, or for
me, it is for God…and the Bible says that it goes to he who works it…sometimes a little
theology helps our cause…”
After about an hour of clearing brush, we take turns digging up tubers from two
yucca plants, each three to four inches diameter at the base; the tubers ranged in size from
three inches and a quarter pound to three feet and three pounds. Several pieces break,
even when Jeffry is digging, but we manage to get most of the pieces and dig some yucca
out intact. Jeffry cuts those intact tubers away from the stem for transport. We then
plant a stick for each plant uprooted, the planting sticks each being about a foot long and
between two to three inches diameter. Jeffry says that some people in the community
have asked for yucca sticks in order to start planting them. He has also recently sold
fifteen pounds of yucca for L8/lb., undercutting the produce truck price of L10/lb. He is
most likely able to sell for the cheaper price because he planted the yucca himself rather
than having to buy it. Jeffry opines that while a few people, including him, are doing
more planting because of recent instability in livelihoods based on tourism, many
younger people don’t do so because the work is too hard. He does not mention whether
lack of land access plays any role in the decline of plantations today. Jeffry hopes that
one day he can get enough land to retire or work at the Yubu less.
While we dig the yucca, he shows me the difference between male papaya trees
(which don’t produce fruit) and female trees, being that the beginning of a fruit is visible
in some of the flowers on a female. He cuts a couple male trees down in order to make
more room for the fruit bearing females. He also marvels that, even though his new trees
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are descended from his old ones, they have started bearing fruit at a younger age and
shorter height than the older ones; he does not have a ready explanation as to why.
As he is showing me the papayas, Jeffry tells me that an agricultural development
organization, perhaps an NGO, of unknown country of origin has approached him about
taking on an expansion loan. He wonders aloud if he would have to pay it back in cash or
if he could do it in food. I risk anthropological objectivity in order to advise him to have
a fine grained understanding of the terms of a loan or other assistance before signing or
agreeing to anything in order to minimize the chance of land expropriation or other
trouble due to onerous debt.
After this short discussion about the possibility of an agricultural loan, we wrap
up the chores for the morning. I return to cutting brown banana leaves off the trees while
Jeffry chops weeds down around some of his pineapples. We put the cut vegetation from
both endeavors on burn piles in the upslope clearing. At about 10:45, we return to
clearing brush upslope; the brush includes grass, some woody shrubs and a few small
papaya trees that Jeffry describes as ‘wild’. He asks me to cut these wild papayas too, as
he would plant more. We clear approximately 100-200 square meters before taking a
break, at which point Jeffry hands me six to seven pounds of yucca and two sugarcane
sticks down the hill for Faith Lorenzo to use.

Figure 7.10: The New Clearing Upslope of Jeffry’s Original Plantation
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25 February 2012
Arriving at Jeffry’s plantation at 8:00AM, I find him doing finer grained cleaning
of the lower part of the area he has been clearing recently with a machete, using short
strokes right against the ground to get the grass and plant stubble out; the is weather
sunny and somewhat dry, with the temperature at approximately 22oC. As I approach,
he takes me inside the barbed wire fence to show me a light green creeper vine with a
roundish several pointed leaf; this vine has produced a round, green, smooth and shiny
fruit that is said to be good for making a juice that he will later remember is a mericuña,
or passion fruit. Jeffry then breaks off of clearing brush and tells me what he wants help
with today.
Jeffry says he needs help planting some watermelon and cucumber seeds today.
The first step is to clean open patches between recently planted papaya and yucca in the
manner described above. He then shows me how to plant watermelon seeds in these
patches. First, he takes a pickax, first using the pick part to break the earth into large
chunks, then using the mattock part to break it up to a finer degree. He then makes four
evenly spaced shallow depressions in the cleared patch, placing three seeds in each.
Finally, he covers over the seeds with bits of loose dirt. The two types of watermelon
seeds on hand are either small dried black ones in a white pouch labeled “American
Seeds” imported from the U.S. or larger seeds in pink and dark grey in a clear plastic
baggie sealed acquired in Guatemala city and maybe produced in Guatemala, based on
Jeffry’s statement that he had acquired different types of seeds in Guatemala City
recently. He trusts the pink ones more, as they are fresh and the black ones are old
enough that he has little confidence they would germinate. After demonstrating the
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procedure for planting watermelon seeds, he has me alternate both types of watermelon
seed until I run out of the black, at which point we both just plant pink. We plant three to
a depression, and four depressions to each patch, for a total of twelve seeds per patch.
We clear several patches between papayas and yucca, and plant seven or eight more
patches of watermelon in a similar manner. We plant some cantaloupe seeds that Jeffry
also acquired in Guatemala in the same manner.
Once the melons are planted, we turn to planting cucumber, lettuce, and carrot
seeds Jeffry has also recently acquired in Guatemala. Jeffry cleans a linear area just on
the other side of the uphill footpath from the fence surrounding his home and own land.
As the ground is rocky here, he again uses the pick side of the pickax to break up the
ground and the mattock side to refine it. The tilled area was two meters long by half a
third of a meter wide; in this tilling we make a very shallow trench with machete points
down the center, and sow very small, dun brown lettuce seeds from another AS package.
Jeffry assures me that it does not matter if the seeds get bunched up, as he will thin the
plants out later. After sowing the seeds, we cover them up with finely crumbled dirt at a
depth of half an inch. Next we sow similar looking carrot seeds in a line just down the
slope from the lettuce utilizing the same procedure. Jeffry states that people had told him
Roatán is too hot to grow lettuce, but that he would try it anyway because he can haul
water from the creek to put in two blue plastic barrels to water his ground crops and
delicate fruit and vegetables in the dry season. He also says that he is putting the lettuce
and carrot line in a spot where they would be shaded by a banana tree for much of the
day. Currently, the only know lettuce operation on the island is run by a retired US
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agricultural scientist who uses hydroponics with cooled water, fertilizer, and greenhouses
with electronically controlled temperature modulation.
After we plat these row crops, Jeffry muses that the AS company does not give
many seeds per packet, especially the cucumbers. The cucumbers were in two varieties,
one light colored AS seeds which Jeffry also lacks confidence in due to their age, and a
clear packet of pink seeds from Guatemala. We clear and dig several patches similar to
the melon patches to plant with cucumber, at which point Jeffry instructs me these seeds
could withstand a closer dispersion, so we plant three to a depression and eight
depressions per patch, at twenty-four seeds to a patch. The new cucumber patches are
located in a curvilinear area just upslope east from the carrot and lettuce line.
As we are wrapping up the cucumber planting, Jeffry expresses a vague hope to
one day use this area for ecotourism if a road connection is ever put in across the finger
where he lives between the main paved road and the Punta Gorda loop road. His hope is
to attract people with a concrete example of small scale food production. Jeffry also says
he hears many more birds in the area than he did when he first moved to Punta Gorda,
possibly because his crops and fruit trees attract them. This ecotourism notion comports
with Jeffry’s previous discourse about the relationship between income from tourism,
cultural heritage, and traditional foodways as a household failsafe.
As with previous anthropological visits, we end this one with an apparent
reciprocal exchange of food for labor. We take turns digging the tubers for three yucca
plants, which Jeffry then gives me to take to Faith in the hope that he will get to have
some of the yucca cake that she plans to make later today or tomorrow. He also gives me
a few cucumbers for a salad and an avocado for me to eat.
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24 March 2012
When I arrive at Jeffry’s garden at 8:00AM, the weather is sunny and the
temperature is approximately 23oC. Today he is weeding and watering the cucumbers,
cantaloupe, and watermelons that we had planted in February. These plants have grown
several inches in most cases, so that the cucumbers are an average height of one foot and
the watermelons average eight inches. Jeffry had hauled water up in a red Jerri can of
five to ten gallons from the creek to water these recent plantings. First, he pours the
water into a blue five gallon bucket, then we use the cut off bottoms of Quanty juice
bottles to water the plants, using a whole bottom for each bed. After watering the plants,
we weed the beds by either pulling the weeds (in the case of really small ones or ones in
the midst of the plants) or cutting them down at the roots with a machete. We also
inspect the cucumber leaves carefully for small green caterpillars that are eating these
leaves. There are several holes visible in most of the cucumber leaves, to the point of
threatening to destroy the plant. The presence of the worms is easily detectable on the
leaves because these caterpillars make a silk that causes the leaves to stick together in a
manner markedly different from healthy leaves. Jeffry tells me that while most people
fumigate their plants for these pests, he prefers to pick them off. We crush any worms
we find between our fingers, as they are quite soft.
After picking worms off the cucumbers, Jeffry asks me to finish weeding the
recently planted crops while he expands his recent clearing a bit by chopping brush on
the hillside upslope and to the south of his current cultivation, just below the crest of the
hill. He reiterates that he prefers to cut a bit at a time, plant crops in it, and then cut some
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more versus clearing the whole area at once and then fine cutting it. This way, he can
have parts of the new clearing planted before weeds start growing.
After an hour and a half of work we break for a breakfast of some hamburger
rolls, a ripe banana apiece (this time purchased), an avocado apiece, and canned or bottle
juice. We throw the avocado seeds on the ground in the vicinity of the newly planted
area in hope that they will germinate. With a bit more chit chat, we return to work.
This time, we both go to the area where Jeffry had been chopping brush before
breakfast and continue chopping brush. This time it is difficulty work as the machetes
are dull and most of the brush consists of woody shrubs of a very tough consistency,
grass of a tough consistency, and woody vines in great density.
While I continue clearing brush in the section Jeffry has designated for this
morning, he digs up the tubers of two sweet yellow yucca plants for me to take back to
the MacLeod/Lorenzo family. Once we are both done, he shows me a flowering passion
fruit vine with a green passion fruit on the vine, stating that they turn yellow when ripe.
This fruit is a similar size, texture, and color to one he had at the Yubu on 21 March
2012. He also prognosticates that the cucumbers may bear fruit in April based on current
growth trajectory and that the watermelons should start bearing three months after
planting and then die back soon afterward.
Since Jeffry has an errand to run, I leave at 10:15AM with a plastic bag of Yucca;
he is preparing to depart soon after. As I am leaving, Jeffry says that he needs some more
time to devote to his garden, so he is not currently taking on new students for English
tutoring, but just helping his current students.
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11 April 2012
Jeffry’s cucumbers and melons have started bearing immature fruit and have quite
a bit of leaf cover. The clearing up to the top of the hill has expanded. The cucumbers
are a light green, and shorter than they will be at maturity. The watermelons are
alternating stripes of green and a slightly darker green while the cantaloupes are a
uniform medium green. The yucca and bananas we have planted over the course of the
year are still growing. After a few minutes surveying the garden and taking pictures, I
depart to help the MacLeod/Lorenzo family to help get ready for the Founder’s Day
Festival tomorrow.

Figure 7.11: A Young Watermelon Vine with an Immature Fruit (Left) and a Cucumber
Plant with Pest Damage (Right)

If anything, this story is a counterpoint to the general downward or minimal trend
in subsistence cultivation in both communities. While some households in Invacion and
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Meribureñe have as much land as Jeffry, and a few households in the latter barrio had
more food plants than most others, I was unable to interview any of them. While he may
not have the most land of anyone I know on Roatán, Jeffry grew more food during the
field period than any household in the 81 household sample and possibly as much as the
few large landholders left in West End who still have a ‘plantation’. Jeffry posits his
garden as a traditional subsistence strategy to which the Garinagu would do well to
return, as a reaffirmation of collective identity and as a buffer against the unreliable
nature of tourism income. If there is a common theme in Jeffry’s discourse during the
times I spent with him, it is a polemic about returning to subsistence self-sufficiency and
the joys of working with one’s hands to produce his own food. It is also worth
mentioning that aside from the fact that these cultigens serve as a marker of Garifuna
identity that most Punta Gorda residents at least pay lip service to, Jeffry also seems to
really enjoy working with plants and soil for their own sakes.
Among the most often cited reasons for the decline in subsistence cultivation from
previous eras (Evans 1966), are time devoted to wage work and the tourism economy and
circumscribed land access compared to previous generations. One apartment complex
owner in West End states, “…today, people are actively discouraged from growing their
own food in order to preserve forest cover…so that we can show natural habitat to
tourists as well as being eco-friendly to the species on the island…” Javier Jones of
Punta Gorda says,

…People are slower growing crops, there is not much land. The land is not so free as it used to
be. Because people that…own the land, and they’re not using it. They’re not giving enough
opportunity in the rules. The regulation is not [amenable to] the farmer…The strangers that own
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the land are not using the land for doing scrap, and they’re privateing it…We don’t have enough
land...You have to ask the help from our personal family…if we got brother or sister in America…
or friend, we ask can you lend a little bit until we can pay it back…

Artisanal Fishing
Original Categories
Though local fisheries have declined according to scholars (Stonich 2000; David
Greenawalt personal communication May 2005) and many local residents, seafood still
plays a part in some household diets and in the local economy. The relatively high price
of seafood, coupled with periodic scarcity of wage paying jobs, motivates many men to
take to local waters for fish, lobster, and conch. As with subsistence cultivation,
households in the communities of West End and Punta Gorda engage in artisanal fishing
from small boats such as dories or lanchas to varying degrees. This study utilizes the
four frequency categories to describe involvement in artisanal fishing, namely, ‘never’,
‘rarely’, ‘sometimes’, and ‘often’. I have placed households in these categories based on
responses to the semi-structured household interview. Table 7.6 gives artisanal fishing
categorical frequencies for the sample, by community, and by income category for both
rounds.
The table indicates that a slight majority of the households in the sample engaged
in artisanal fishing at least occasionally. While the never category is clearly the most
common one, it is interesting to note that the sometimes category is the next most
common one for both rounds. This distribution indicates that many households do not
practice artisanal fishing or use it sometimes to augment household diet or income, but
that far fewer households frequently do artisanal fishing or use it as a primary source of
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income or food. Figure 7.12 presents bar graphs of artisanal fishing frequencies for the
respective rounds.

Table 7.6: Artisanal Fishing Categories for the Sample, by Community, and by Income
for Both Rounds
Independent
Variables
Round 1

Never

Rarely

Sometimes

Often

Total

39 (48%)

11 (14%)

21 (26%)

10 (12%)

81 (100%)

Round 2

30 (46%)

8 (12%)

22 (33%)

6 (9%)

66 (100%)

West End R1

20 (50%)

6 (15%)

11 (28%)

3 (7%)

40 (100%)

West End R2

14 (46%)

2 (7%)

12 (40%)

2 (7%)

30 (100%)

Punta Gorda
R1
Punta Gorda
R2
Low Income
R1
Low Income
R2
Medium
Income R1
Medium
Income R2
High Income
R1
High Income
R2

19 (46%)

5 (12%)

10 (24%)

7 (17%)

41 (100%)

16 (44%)

6 (17%)

10 (29%)

4 (11%)

36 (100%)

11 (73%)

2 (13%)

1 (7%)

1 (7%)

15 (100%)

7 (44%)

3 (19%)

4 (25%)

2 (12%)

16 (100%)

24 (46%)

4 (8%)

16 (31%)

8 (15%)

52 (100%)

18 (45%)

3 (8%)

15 (38%)

4 (10%)

40 (100%)

4 (29%)

5 (35%)

4 (29%)

1 (7%)

14 (100%)

5 (50%)

2 (20%)

3 (30%)

0

10 (100)

Having a Round 1 (low dry season) odds ratio of 1.80 with a p-value of 0.62 and a Round
2 (high wet season) odds ratio of 2.54 with a p-value of 0.47, there is no significant
difference in likelihood of more intense artisanal fishing by community. However, it is
interesting to note the ten percentage point gap in favor of Punta Gorda at the highest
involvement category and that in Punta Gorda a slight majority of households fished at
least occasionally while West End showed an even split between those that did and those
that did not. In both communities, a slight majority of households engaged in artisanal
fishing during Round 2. This circumstance could be due to a few households taking up
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fishing to supplement household diet or income, or random frequency changes from
sample attrition between the first and second rounds of data collection. Figure 7.13
depicts these frequency differences graphically for Rounds 1 and 2, respectively.
In addition to differences between the two communities, the study sample also
shows differences in artisanal fishing involvement by income level, with the lower and
higher income categories generally showing less involvement and the medium income
category showing more involvement. The Round 1 (low dry season) odds ratio is 12.84
with a p-value of 0.05, indicating that medium income households are significantly more
likely to be involved in artisanal fishing to a greater degree than low or high income
households. The Chi-square analysis for Round 2 (high wet season) yields an odds ratio
of 4.43 and a p-value of 0.62, indicating no significant difference in artisanal fishing
involvement. Attrition of participants between rounds of data collection most likely
accounts for the variation in numbers of households for each income category between
Rounds 1 and 2. An alternative explanation is that tourism work during the high season
may have depressed the frequency of artisanal fishing for some households. Figure 7.14
gives bar graphs of artisanal fishing category frequencies by income category for Rounds
1 and 2, respectively.
Generally, artisanal fishing seems to be a technique of food gathering and income
generation most utilized by medium income households. One possible explanation for
these results is that medium income households form a clear majority of the sample for
both rounds of data collection. However, it is also possible that artisanal fishing among
medium income households is both more feasible than for low income households and
more necessary than for high income households. Based on data from semi-structured
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interview responses and household inventories, it is probable that most low income
households lack reliable access to the equipment necessary to fish on a regular basis,
particularly boats. This circumstance pertains due to lack of income sufficient to buy or
rent a boat, and lack of personal connection to boat owners for renting or borrowing a
boat. In West End particularly, this scenario is plausible because many of the low
income households are Ladinos with little interpersonal connection to Islander families
who would have access to and knowledge of boats and also a long tradition of making a
living off of the sea. Many medium income households either own boats or have reliable
access to the boats of relatives, neighbors, or friends. Most medium income households
tend to be composed of islanders with long standing knowledge of local fish species and
fishing techniques. Among high income households, some have expressed enthusiasm
for recreational fishing as sport and a supplementary source of food, but none perceive it
as a source of income. Most high income respondents tend to eat the fish they caught and
give away any unwanted surplus.

Collapsed Categories
In an attempt at a more robust analysis, I have consolidated the original artisanal
four fishing categories into two, namely, ‘never or rarely’ and ‘sometimes or often’.
Table 7.7 gives frequencies for both groups with percentages in parentheses for the
sample, by community, and by income for both rounds.
As Table 7.7 shows, the majority of households in the sample do little to no
artisanal fishing according to household interview responses. A paired t-test shows no
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significant seasonal difference in the degree to which households engage in artisanal
fishing, with a test statistic of -0.96, 65 degrees of freedom, and a p-value of 0.37.
Table 7.7: Categorical Frequency Table for Artisanal Fishing
Independent Variables

Never or Rarely

Sometimes or Often

Total

R1

50 (62%)

31 (38%)

81 (100%)

R2

38 (58%)

28 (42%)

66 (100%)

West End R1

26 (65%)

14 (35%)

40 (100%)

West End R2

16 (53%)

14 (47%)

30 (100%)

Punta Gorda R1

24 (58%)

17 (42%)

41 (100%)

Punta Gorda R2

22 (61%)

14 (39%)

36 (100%)

Lower Income R1

21 (64%)

12 (36%)

33 (100%)

Lower Income R2

16 (61%)

19 (39%)

48 (100%)

Higher Income R1

29 (60%)

19 (40%)

26 (100%)

Higher Income R2

22 (55%)

18 (45%)

40 (100%)

There are no significant differences in the degree of artisanal fishing involvement
by community or income for either round of data collection. The respective Round 1 and
Round 2 odds ratios for community are 0.36 and 0.44 with respective p-values of 0.55
and 0.52, while the respective odds ratios for the Round 1 and Round 2 Chi-square for
income are 0.07 and 0.28 with respective p-values of 0.77 and 0.60. Despite the lack of
significant differences between the groups, it is worth noting that the higher income
group does have a somewhat higher percentage of households in the sometimes or often
category than the lower income group. It is possible that a larger sample may have
shown significant differences by community or income. Attrition from the sample
between rounds of data collection may also have an undue effect on the percentages of
each artisanal fishing category. It is also possible that households in the higher income
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group would have easier access to boats and other equipment for more frequent fishing
trips. Figures 7.15-7.17 depict artisanal fishing category frequencies in bar graphs for the
sample, by community, and by income group, respectively.

Figure 7.12: Bar Graphs of Artisanal Fishing Categories for Round 1 (top) and Round 2
(bottom)
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Figure 7.13: Bar Graphs of Artisanal Fishing Categories by Community for Round 1
(top) and Round 2 (bottom)
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Figure 7.14: Bar Graphs of Artisanal Fishing Frequencies by Income Category for
Round 1 (top) and Round 2 (bottom)
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Figure 7.15: Categorical Frequencies of Artisanal Fishing for the Sample for Round 1
(top) and Round 2 (bottom)
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Figure 7.16: Categorical Frequencies of Artisanal Fishing by Community for Round 1
(top) and Round 2 (bottom)

274

Figure 7.17: Categorical Frequencies of Artisanal Fishing by Income Group for Round 1
(top) and Round 2 (bottom)
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Artisanal Fishing Synopsis
Generally, the collapsing of artisanal fishing categories seems to make little
impact on the analysis by community and income. The fact that Round 1 (low dry
season) shows significant difference between the income groups in artisanal fishing for
the original categories but not the collapsed categories is most likely due to decreased
sensitivity of the income variable subsequent to categorical collapse.

FOOD SHARING
While informal interviews have yielded hints of more extensive food sharing in
the past, today food sharing on a kinship or neighborly basis is most noticeable by its
scarcity. According to one Coxen Hole native who works in West End, “…before time,
someone might say, ‘go ahead and get a hand of bananas to take home’ but now, they like
to shoot you instead…” For this project, I define food sharing as distribution of food
from one person or group to another on a kinship, friendship, neighborly, or other social
basis without the demand or expectation of money in return. The lack of a financial
component to such an exchange does not preclude expectations of reciprocity such as
labor or receiving food from the current recipient in the future. During the field period, I
observed just a few types of non-monetary food exchanges. Firstly, within the
MacLeod/Lorenzo household in Punta Gorda (and presumably in most if not all
households), most food is distributed to the household generally in the form of meals or
snacks. For instance, Faith Lorenzo or one of her daughters usually cooks a large
afternoon meal (almuerso/lunch) for the entire household. Though individual household
members are often responsible for their own morning meal, and someone besides Faith
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often cooks the evening meal, food is generally shared in common for these meals as
well. If a household member buys or harvests mangos or some other fruit, these fruit are
usually distributed to the household members to eat at their leisure. However, exchanges
of food outside the household usually have a monetary component, even among kin.
Among the pulperias Faith might purchase chicken, cheese, or sometimes even rice from
the pulperia owned by her sister, Trudy Lorenzo. Another form of exchange is food for
labor. In addition to money, Faith usually provides at least one meal a day for anyone
besides one of her sons who was doing structural work on her champa. Jeffry Constable
also tends to provide yucca tubers, bananas, or other fruit to me or to Faith’s sons
whenever we do any work on his plantation. Occasionally, I have observed (or have been
the beneficiary of) small gifts of fruit such as bananas or charters from one household to
another. Lastly, there is the general distribution of seafood when someone returns from a
commercial fishing trip. I describe one such instance in the succeeding paragraph.
In February of 2012, Harold MacLeod returned a month early from a commercial
shrimping trip for which he had signed on as the cook as well as being an additional
shrimper. The boat had been damaged by a fire with enough severity that the crew
needed to return to French Harbour for repairs. When he came home, Harold carried
with him a large, clear plastic bag containing approximately fifty pounds of seafood.
While the majority of the contents consisted of large brown shrimp, the bag also
contained some fish and a least one prawn sized shrimp. As word of Harold’s return
spread, several kin and neighbors of the MacLeod/Lorenzo family arrived at the house,
many carrying smaller plastic bags. Faith proceeded to divvy portions of the seafood out
for these kin and neighbors, even providing plastic bags for those who had not brought
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their own. While the size of the portion varied by household size or closeness of the
recipient to the family doing the giving, no money was exchanged for any of the seafood.
While the need to start participant observation of other activities shortly after the
exchange precluded an in depth informal interview about the exchange, it is possible that
this sort of distribution of surplus seafood is a remnant of a less commoditized food
system with a stronger component of balanced reciprocity.

CONCLUSION
Overall, the food system in West End and Punta Gorda is highly commoditized
with extant supplementary components of subsistence cultivation and artisanal fishing.
Food sharing, though noted for Roatán by Evans (1966; 1986) in earlier generations, has
decreased in importance to the point of receiving little mention in semi-structured
household interview responses.
In both communities, all of the households obtain a majority of their diet from
local markets of varying sizes and types. This range of food sales venues includes
western style super markets, the somewhat smaller mini-supers, stalls in the island’s
Mercado Principal in Coxen Hole, small scale pulperias, and pickup trucks that ply
different parts of the island and mostly specialize in produce. With two exceptions, there
are no significant price differences in common foods between larger versus smaller
markets or western versus eastern markets for Round 1(low dry season) and there are no
significant differences in Round 2 (high wet season). For Round 1 (low dry season), corn
chips showed a significantly cheaper price for smaller markets than for larger markets.
This counterintuitive discrepancy may occur because, while smaller stores tend to carry
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only cheaper local brands, supermarkets carry these local brands in addition to more
expensive imports from the U.S. driving up the average price per unit volume. The
Round 1 (low dry season) price of rice is significantly lower for eastern markets than for
western markets. The cause of this variance is not readily apparent, but may have to do
with markup of rice prices in West End because of the large contingent of expatriates and
tourists there, as well as the fact that most stores in West End buy much of their stock
from larger grocery stores on island. It is also possible that the fact that smaller markets
frequently run out of many staples, and consequently that at the time of the market
surveys any food listed was not present in a few to several stores, skewed the overall
results. Generally, food prices have shown an upward secular trend in recent years in
association with a steep secular increase in fuel prices. The association between food and
fuel prices is most likely influenced by the fact that most of the food sold on Roatán is
shipped in from mainland Honduran cities such as La Ceiba and San Pedro Sula.
As a supplement to purchased food, approximately a third of households grow a
moderate or large amount of their own food. This ration pertains or almost pertains to the
two communities and consolidated income groups across both rounds of data collection.
It is also important to bear in mind that, of the households that fall into the none to a
small amount category, many grow a few bananas, peppers, or mangos in season. There
is no significant seasonal difference in the degree of subsistence cultivation, nor is there
any significant difference in subsistence cultivation between the two communities for
either round of data collection. For income, there is no significant difference between the
income groups for Round 1 (low dry season), but there is for Round 2 (high wet season).
One possible reason for this significant variance is that higher income households are
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more likely to have access to sufficient land for cultivation than lower income
households. While curtailed access to land and a high degree of articulation into wage
based sectors such as tourism and commercial seafood may limit the intensity of
cultivation, there is at least one man on Roatán who sees growing food as a partial
bulwark against the vicissitudes of the tourism cycle. This plantation vignette highlights
how subsistence cultivation fits into a small but vocal movement prioritizing land access
for poor Garifuna people over the Honduran army or wealthy resort developers.
In addition to food produced in plantations or small backyard gardens, fish and
shellfish caught in the sea supplement the diets of many households as well as providing
income, however regular or sporadic. The general ratio of households who fish more
frequently versus those who fish less frequently is a bit higher than that of subsistence
cultivation. For artisanal fishing, the ratio of ‘sometimes to often’ to ‘never or rarely’
approaches 2:3 for the sample generally, for both communities, and both income groups
during both rounds of data collection. Artisanal fishing serves as both a household
dietary supplement and in some cases as a mode of income generation. Reasons that the
majority of households do little to no artisanal fishing may include lack of time due to the
pursuit of other economic activities and a general local decline of fisheries (Stonich 2000;
David Greenawalt personal communication May 2005).
Although sharing of food did not figure into any of the household interview
responses, the food sharing vignette in this chapter indicates that food exchange or
distribution without a monetary return may still occur under some circumstances, such as
return from a commercial fishing trip. However, the fact that most food exchanges, even
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between kin, involve a payment of cash indicates that balanced reciprocal food sharing
may not play as important a role in West End and Punta Gorda as it did in the past.
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CHAPTER 8:
DIETARY DIVERSITY AND ADEQUACY

INTRODUCTION
As an indirect indicator of nutritional health, dietary diversity is an important
measurement to incorporate into a study about the interconnections between broad and
local economic trends relating to tourism on the one hand, and energy balance on the
other. Likewise, dietary adequacy, or having sufficient calories and quantities of
macronutrients, is also important to assess. This following section explicates household
dietary diversity scores derived from the FFQ. The third section of the chapter elucidates
the degree of dietary adequacy for the sample and independent variable groups by
detailing proportions of protein, fruits and vegetables, starch, and junk food derived from
the total dietary diversity score and compared to USDA (2010) dietary standards. The
chapter also includes a portrait of typical meals and ideals about what constitutes a
healthy diet.

DEITARY DIVERSITY RESULTS
As stated in Chapter 3 , I have calculated dietary diversity scores by adding up the
frequencies of each food item in each category of the FFQ (dairy, meat, seafood, fruit,
vegetables, starch, drinks, junk food; see the instrument in the appendix for foods listed
under each category), and dividing that number by the number of foods listed in that
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category. For instance, the frequency of foods in the dairy category would by divided by
seven and the frequency of foods in the fruit category would be divided by five. This
process corrects for the bias to the results that categories with more items such as starch
and junk food would otherwise cause. Scores lower than 84 fall into the low diversity
category, scores between 84 and 140 in the medium diversity category, and scores greater
than 140 in the high diversity category. Because the data for this variable do not have a
normal distribution, I have created ranked dietary diversity scores and used this ranked
variable for all statistical tests and models. Table 8.1 below gives central tendencies for
dietary diversity scores and categorical frequencies with percentages in parentheses for
the sample for both rounds of data collection.
Table 8.1: Dietary Diversity Central Tendencies and Categorical Frequencies for the
Sample for Both Rounds
Round
#
R1

Mean

SD

Median

SD

105.62

Ranked
Mean
41.00

118.28

47.67

R2

98.87

27.72

23.52

Low
Diversity
21 (26%)

Medium
Diversity
40 (49%)

High
Diversity
20 (25)

96.62

33.50

19.20

18 (17%)

43 (65%)

5 (8%)

Total
81
(100%)
66
(100%)

A paired t-test shows that the mean ranked dietary diversity is significantly
greater in Round 1 than Round 2, or during the dry and low versus the wet and high
season. The test statistic is 4.03, with 65 degrees of freedom and a p-value of 0.00. The
two most likely explanations for this significant variance for the sample relate to food
availability and sample attrition. Perhaps, the lower mean and median dietary diversity
scores for the rainy season have to do with more sporadic availability of many categories
of food due to bad weather interfering with shipments from the mainland. Alternatively,
sample attrition for Round 2 may show a disproportionate attrition of households with
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higher dietary diversity. Figure 8.1 below shows graphical depictions of dietary diversity
categorical frequencies for the sample for Rounds 1 and 2, respectively.

Figure 8.1: Bar Graph of Dietary Diversity Categorical Frequencies for the Sample for
Round 1 (top) and Round 2 (bottom)
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Dietary Diversity Variance between Communities
In order to specify the dietary diversity results by community, Table 8.2 gives
central tendencies and categorical frequencies for the communities for both rounds.
Table 8.2: Dietary Diversity Central Tendencies and Categorical Frequencies by
Community for Both Rounds
Community/
Round#
West End
R1
West End
R2
Punta
Gorda R1
Punta
Gorda R2

Mean

SD

Median

SD

Low

Medium

High

Total

99.58

Ranked
Mean
32.00

102.46

38.45

23.52

23.13

92.48

28.07

17.30

50.44

126.09

49.79

21.32

106.01

29.47

106.26

38.03

19.75

40
(49%)
19
(63%)
21
(51%)
24
(67%)

20
(25%)
0

134.24

21
(26%)
11
(37%)
5
(12%)
7
(19%)

81
(100%)
30
(100%)
41
(100%)
36
(100%)

90.30

15
(37%)
5
(14%)

For both rounds of data collection, there is a significant difference in mean ranked dietary
diversity score between the two communities. The Round 1 t-test yields a test statistic of
-3.66, with 79 degrees of freedom and a p-value of 0.00. The Round 2 t-test yields a test
statistic of -2.16, with 64 degrees of freedom and a p-value of 0.04. The rANOVA also
indicates cross-seasonal variance in dietary diversity between the two communities, with
an F-statistic of 2.95 and a p-value of 0.03.
In both rounds of data collection, Punta Gorda has relatively more households in
the medium and high diversity categories while West End shows relatively more
households in the low diversity category. Based on the occupational group data
regression models for both rounds (see below), the fact that Punta Gorda has more
households with the potential for easier access to seafood though artisanal fishing,
commercial fishing, or working at the seafood plant may account for the variance.
Conversely, many poorer households in West End where tourism, construction, or
transportation figured heavily into household livelihood reported little or no seafood
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consumption. Figure 8.2 below depicts the category frequencies of dietary diversity by
community for Rounds 1 and 2, respectively.

Figure 8.2: Bar Graph Depicting Differential Frequencies of Dietary Diversity
Categories by Community for Round 1 (top) and Round 2 (bottom)
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Dietary Diversity among Occupational Groups
Original Categories
For occupational groups, there is a significant difference in mean dietary diversity
score between the groups or between specific groups in Round 1 (low dry season) but not
Round 2 (high wet season). Table 8.3 gives central tendencies and dietary diversity
category frequencies by occupational group for both rounds.
Table 8.3: Central Tendencies and Categorical Frequencies of Dietary Diversity in
Rounds 1 and 2
Business
R1
Business
R2
Mid-level
TourismR1
Mid-level
TourismR2
Sm.-sc.
Ent. R1
Sm.-sc.
Ent. R2
Shipping&
Seafood R1
Shipping&
Seafood R2
Office &
Retail R1
Office &
Retail R2

Mean
Score
107.58

SD

Rank
Mean
34.64

SD

Low

Med.

High

Total

51.31

Median
Score
102.57

21.78

9 (50%)

3 (17%)

92.95

26.16

93.03

30.00

19.71

9 (69%)

0

81.35

16.11

79.06

17.63

13.73

2 (25%)

0

90.94

29.61

86.65

26.89

18.46

5 (56%)

1 (11%)

120.15

48.28

111.57

42.68

22.75

24.59

109.24

36.13

17.69

138.93

42.00

139.23

54.83

19.95

19
(63%)
15
(71%)
7 (39%)

6 (20%)

102.77

108.25

33.09

108.93

40.29

20.89

9 (64%)

3 (22%)

121.64

53.01

107.90

41.29

27.34

3 (42%)

2 (29%)

91.67

27.62

97.43

29.00

20.58

6
(33%)
4
(31%)
6
(75%)
3
(33%)
5
(17%)
5
(24%)
2
(11%)
2
(14%)
2
(29%)
4
(44%)

5 (56%)

0

18
(100%)
15
(100%)
8
(100%)
9
(100%)
30
(100%)
21
(100%)
18
(100%)
14
(100%)
7
(100%)
9
(100%)

1 (5%)
9 (50%)

For Round 1 (low dry season) the F-statistic is 2.46 with four degrees of freedom and a pvalue of 0.05. The Round 2 (high wet season) F-statistic is 1.02 with four degrees of
freedom and a p-value of 0.41. The rANOVA yields an F-statistic of 2.95 and a p-value
of 0.03, indicating significant variance between the groups in dietary diversity across the
seasons. However, post hoc testing does not reveal clear significant variance between
specific occupational groups. Though the mode for all occupational groups is medium
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dietary diversity, seafood and shipping has more representation in the high diversity
category than other groups while office work and small scale enterprise seem to be more
heavily represented in the low diversity category for Round 2 (high wet season). Figure
8.3 depicts the dietary diversity difference between occupational groups graphically for
Rounds 1 and 2, respectively.

Collapsed Categories
In order to ascertain if any improvement in analysis is possible, this section
compares dietary diversity among collapsed occupational groups. Table 8.4 gives central
tendencies and categorical frequencies with percentages in parentheses for the
occupational groups

Table 8.4: Dietary Diversity Central Tendencies and Categorical Frequencies by
Occupational Group for Both Rounds
Occupational
Group
Tourism
Work R1
Tourism
Work R2
Small Scale
EnterpriseR1
Small Scale
EnterpriseR2
Ship., Sea., &
Off. R1
Ship., Sea., &
Off. R2

Mean

SD

Median

SD

Low

Medium

High

Total

96.20

Ranked
Mean
29.40

99.51

44.89

20.97

28.47

85.72

28.05

20.00

48.27

111.57

42.68

22.75

95.35

26.36

96.64

31.21

19.04

134.09

44.89

126.44

51.04

22.25

106.01

29.47

106.26

40.95

17.01

11
(42%)
14
(63%)
19
(63%)
17
(74%)
10
(40%)
12
(57%)

3
(12%)
1 (5%)

120.15

12
(46%)
7
(32%)
5
(17%)
5
(22%)
4
(16%)
6
(29%)

26
(100%)
22
(100%)
30
(100%)
23
(100%)
25
(100%)
21
(100%)

91.47

6
(20%)
1 (4%)
11
(44%)
3
(14%)

Perhaps surprisingly, means testing via one way ANOVA shows significant variation in
ranked mean dietary diversity score for Round1, but not Round 2. The Round 1 ANOVA
yields an F-statistic of 6.23, two degrees of freedom, and a p-value of 0.00, with post hoc
testing showing a significant difference between the tourism work and shipping, seafood,
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and office groups. The Round 2 ANOVA yields an F-statistic of 1.03, two degrees of
freedom and a p-value of 0.37. The rANOVA reveals significant cross-seasonal variance
between the occupational groups, with an F-statistic of 5.14, two degrees of freedom, and
a p-value of 0.01. Possible explanations for the lack of significance during Round 2
include the smaller sample size due to attrition and the possibility that frequent
interference with shipping from bad weather during the rainy season negatively affects
dietary diversity for all.
Though the mode for all occupational groups is medium dietary diversity, seafood
shipping, and office has proportionally more representation in the high diversity category
than other groups while tourism work and small scale enterprise seem to be more heavily
represented in the low diversity category. Figure 8.4 depicts the dietary diversity
difference between occupational groups graphically for Rounds 1 and 2, respectively.

Occupational Dietary Diversity Synopsis
While collapsing occupational groups does not change the significance or lack
thereof for any of the dietary diversity results, it does yield a stronger p-value for the
rANOVA. This effect may be due to larger subsample sizes. Generally speaking,
however, the collapsing of occupational categories does make for a cleaner analysis and
may be worth doing for that reason alone.
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Figure 8.3: Dietary Diversity Categories by Occupational Group for Round 1 (top) and
Round 2 (bottom)
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Figure 8.4: Bar Graph Depicting Categorical Frequencies of Dietary Diversity by
Occupational Group for Round 1 (top) and Round 2 (bottom)
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Variance in Dietary Diversity between Income Groups
Original Categories
As with the community comparison, there is significant variance in dietary
diversity score between income categories for both rounds. Table 8.5 gives central
tendencies and categorical frequencies for dietary diversity by income group for both
rounds.
Table 8.5: Central Tendencies and Categorical Frequencies for Dietary Diversity by
Income Group in Rounds 1 and 2
Income
Group
Low Inc.
R1
Low Inc.
R2
Med.
Inc. R1
Med.
Inc. R2
High
Inc. R1
High
Inc. R2

Mean
Score
96.19

SD

Rank
Mean
28.73

SD

31.44

Median
Score
82.29

22.45

Low
Diversity
8 (53%)

Medium
Diversity
5 (33%)

High
Diversity
2 (14%)

88.73

27.27

88.36

27.00

19.44

7 (44%)

9 (56%)

0

127.57

52.22

122.95

46.47

23.82

9 (17%)

26 (50%)

17 (33%)

107.56

25.51

104.03

31.15

17.72

6 (15%)

29 (72%)

5 (13%)

104.83

33.49

100.66

33.82

16.97

4 (29%)

9 (64%)

1 (7%)

80.35

23.92

78.27

21.30

16.98

5 (50%)

5 (50%)

0

Total
15
(100%)
16
(100%)
52
(100%)
40
(100%)
14
(100%)
10
(100%)

The Round 1 (low dry season) ANOVA has an F-statistic of 3.34, to degrees of freedom,
and a p-value of 0.04. While the Scheffe post hoc test shows no significant difference
between specific groups, the LSD shows a significant difference between medium and
low income groups in dietary diversity. The Round 2 ANOVA yields an F-statistic of
6.10, with 2 degrees of freedom and a p-value of 0.00. The rANOVA has an F-statistic
of 3.24 with two degrees of freedom and a p-value of 0.05, indicating significant cross
seasonal variance in dietary diversity between income groups. The lower scores for all
income categories in Round 2may be accounted for by seasonal variation in food
availability due to weather and shipping difficulties or to a higher proportion of high and
medium diversity households dropping out of participation between rounds of data
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collection. Of particular interest is the drop in mean score for high income households
from 104.83 (medium) to 80.35 (low). This change does not comport with the
expectation of a positive relationship between income and dietary diversity built into the
research design for the project. Disproportionate attrition of high income households
between rounds of data collection may come into play. Conversely, another factor that
may play into depressed dietary diversity scores for the high income group is that the
FFQ for this project is more geared toward typical diets of Islanders and Hondurans who
made up the majority of the low and medium income groups than toward typical
preferred diets of Western expatriates who made up a high proportion of the high income
group. Figure 8.5 depicts differences in dietary diversity among income groups
graphically for Rounds 1 and 2, respectively.

Collapsed Categories
In contrast to the original categories, the collapsed income categories show is no
significant variance in dietary diversity score for either round. Table 8.6 gives central
tendencies and categorical frequencies for dietary diversity by income group for both
rounds.
Table 8.6: Dietary Diversity Central Tendencies and Categorical Frequencies by Income
Group for Both Rounds
Income
Group
Lower
IncomeR1
Lower
IncomeR2
Higher
IncomeR1
Higher
IncomeR2

Mean

SD

Median

SD

Low

Medium

High

Total

100.20

Ranked
Mean
36.26

109.27

43.03

23.29

28.12

92.61

30.54

19.32

50.21

117.20

44.26

23.37

101.78

27.43

101.75

35.68

19.06

15
(46%)
14
(53%)
25
(52%)
29
(72%)

7
(21%)
2 (8%)

123.71

11
(33%)
10
(39%)
10
(21%)
8
(20%)

33
(100%)
26
(100%)
48
(100%)
40
(100%)

94.92
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13
(27%)
3 (8%)

The Round 1 t-test has a test statistic of -1.52, 79 degrees of freedom, and a p-value of
0.13. The Round 2 t-test has a test statistic of -1.12, 64 degrees of freedom, and a p-value
of 0.27. The rANOVA has an F-statistic of 0.69 with one degree of freedom and a pvalue of 0.41, indicating no significant cross seasonal variance between the collapsed
income categories. The lower scores for all income categories in Round 2 may be
accounted for by seasonal variation in food availability due to weather and shipping
difficulties or to a higher proportion of high and medium diversity households dropping
out of participation between rounds of data collection. It is also important to note in
regard to depressed dietary diversity scores for the high income group is that the FFQ for
this project is more geared toward typical diets of Islanders and Hondurans who make up
the lower income group than toward typical preferred diets of Western expatriates who
are all placed in the higher income group. Figure 8.6 below depicts differences in dietary
diversity among income groups graphically for Rounds 1 and 2, respectively.

Income Group Dietary Diversity Synopsis
Of all the independent variable categories, income shows the greatest difference
between original and collapsed categories. In this case, there is significant variance in
dietary diversity between original income categories for both rounds and significant cross
seasonal variation as shown in the rANOVA. While the collapsed categories make for a
more sound robust analysis due to larger income groups, the original categories are more
sensitive, provide a clearer distinction based on income, and may be more reflective of
the reality of Roatán in terms of dietary diversity.
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Figure 8.5: Bar Graphs of Dietary Diversity by Income Group for Round 1 (top) and
Round 2 (bottom)
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Figure 8.6: Bar Graph of Differential Dietary Diversity Categories by Income Group for
Round 1 (top) and Round 2 (bottom)
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Variance in Dietary Diversity by Tourism Involvement
With means and medians fairly close together, households not involved in tourism
do not show significant variation in dietary diversity from those involved in tourism
during either round of data collection. As stated in Chapter 4, tourism involvement
means any income generated from tourism irrespective of whether it is the primary
occupation or source of income. Table 8.7 shows central tendencies and categorical
frequencies for dietary diversity by tourism involvement category for both rounds.
Table 8.7: Dietary Diversity Central Tendencies and Categorical Frequencies by
Tourism Work Category for Rounds 1 and 2
Tourism
Involvement
No R1

Mean

SD

Median

SD

Low

Medium

High

Total

108.66

Ranked
Mean
42.34

118.81

44.13

22.28

28.63

98.82

35.09

19.64

51.10

105.39

39.81

24.78

96.37

27.03

96.62

32.00

18.94

19
(50%)
22
(63%)
21
(49%)
21
(67%)

10
(26%)
3 (9%)

116.96

9
(24%)
10
(28%)
12
(28%)
8
(26%)

38
(100%)
35
(100%)
43
(100%)
31
(100%)

No R2

101.53

Yes R1
Yes R2

10
(23%)
2 (7%)

The Round 1 t-test yields a test statistic of 0.48 with 79 degrees of freedom, and a
p-value 0.63. The Round 2 t-test yields a test statistic of 0.52, with 64 degrees of
freedom, and a p-value of 0.61. As in Round 1, involvement in tourism by itself does not
seem to play a decisive role in dietary diversity. It may be the case that other factors,
such as a household’s overall food access strategy, specific type of tourism work, and
income garnered from that work are more important in explaining dietary diversity
differences than just the fact of tourism work. The rANOVA shows no significant cross
seasonal variation in dietary diversity by tourism involvement, with an F-statistic of 0.34,
one degree of freedom, and a p-value of 0.56. Figure 8.7 below shows bar graphs of
dietary diversity category frequencies compared by tourism involvement for Rounds 1
and 2, respectively.
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Figure 8.7: Bar Graph of Dietary Diversity Category Frequencies by Tourism
Involvement for Round 1 (top) and Round 2 (bottom)
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Variance in Dietary Diversity by Subsistence Cultivation Category
Original Categories
Because of the potential food production and foraging have for dietary diversity
beyond a household’s income means, it is important to compare dietary diversity
statistics for subsistence cultivation and artisanal fishing categories. Means testing via
ANOVA shows that subsistence cultivation category is not a significant factor in ranked
mean dietary diversity for the low dry or high wet seasons, and the rANOVA shows no
significant cross seasonal variance between subsistence cultivation categories. Table 8.8
gives central tendencies and categorical frequencies for dietary diversity by subsistence
cultivation category.
Table 8.8: Dietary Diversity Central Tendencies and Categorical Frequencies by
Subsistence Cultivation Category
Sub.
Clt Cat
None
R1
None
R1
Sm.
Amt.R1
Sm.
Amt.R2
Mod.
Amt.R1
Mod.
Amt.R2
Lg.
Amt.R1
Lg.
Amt.R2

Mean
Score
111.68

SD

Rank
Mean
37.81

SD

Low

Medium

High

Total

49.26

Median
Score
100.20

24.71

29.32

93.27

29.69

20.40

128.71

57.44

105.39

43.41

23.89

4 (24%)

16
(44%)
16
(61%)
8 (47%)

9 (24%)

93.08

12
(32%)
9 (35%)

101.19

29.80

95.44

34.24

19.53

5 (24%)

3 (14%)

116.52

42.38

109.96

42.10

23.17

5 (24%)

102.25

23.63

103.39

36.19

17.73

4 (25%)

123.32

22.64

126.20

50.00

17.06

0

13
(62%)
11
(52%)
11
(69%)
5 (83%)

114.83

13.93

109.24

47.00

8.72

0

37
(100%)
26
(100%)
17
(100%)
21
(100%)
21
(100%)
16
(100%)
6
(100%)
3
(100%)

3
(100%)

1 (4%)
5 (29%)

5 (24%)
1 (6%)
1
(17%)
0

The Round 1 ANOVA has an F-statistic of 0.59 with three degrees of freedom and a pvalue of 0.63 and the Round 2 ANOVA has an F-statistic of 0.95 with three degrees of
freedom and a p-value of 0.42. The rANOVA has an F-statistic of 0.38 with three
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degrees of freedom and a p-value of 0.77. Figure 8.8 gives bar graphs of dietary diversity
by subsistence cultivation category for the respective rounds.

Figure 8.8: Bar Graphs of Dietary Diversity by Subsistence Cultivation Category for
Round 1 (top) and Round 2(bottom)
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Collapsed Categories
As with the original categories, the collapsed categories of subsistence cultivation
show no significant variance in ranked mean dietary diversity score. Table 8.9 gives
central tendencies and categorical frequencies of dietary diversity for the collapsed
subsistence cultivation categories.
Table 8.9: Dietary Diversity Central Tendencies and Categorical Frequencies by
Subsistence Cultivation Category for both Rounds
Sub. Cult.
Category
None-Sm.
Amount R1
None-Sm.
Amount R2
Mod.-Lg.
Amount R1
Mod.-Lg.
Amount R2

Mean

SD

Median

SD

Low

Medium

High

Total

101.11

Ranked
Mean
39.57

117.73

51.97

24.37

29.48

92.48

30.95

19.73

38.58

110.07

43.85

21.91

54
(100%)
47
(100%)
27

104.27

23.98

106.87

37.96

17.75

24
(44%)
29
(61%)
16
(59%)
14
(74%)

14
(26%)
4 (9%)

118.03

16
(30%)
14
(30%)
5
(19%)
4
(21%)

95.78

6
(22%)
1 (5%)

19

Means testing shows no significant variance in dietary diversity by subsistence
cultivation category for either round of data collection. The Round 1 t-test yields a test
statistic of -0.77, 79 degrees of freedom, and a p-value of 0.44. The Round 2 t-test yields
a test statistic of -1.19, 64 degrees of freedom, and a p-value of 0.24. The rANOVA has
an F-statistic of 0.94 with one degree of freedom and a p-value of 0.34. While degree of
subsistence cultivation does not seem to make a great deal of difference in household
dietary diversity, a slight difference between the two categories is apparent. While the
households in the moderate to large amount category tend to cluster even more strongly
than the none to small amount category in the medium diversity category, the none to
small amount cultivation category has higher percentages of households in the low and
medium diversity category. Figure 8.9 depicts dietary diversity categorical frequencies
by subsistence cultivation category for each round, respectively.
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Figure 8.9: Bar Graph of Dietary Diversity Category Frequencies by Subsistence
Cultivation Category for Round 1 (top) and Round 2 (bottom)
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Subsistence Cultivation Category Dietary Diversity Synopsis
Though the collapsing of categories provides more robust subsamples, it does not
make any difference in the outcome of statistical analysis in terms of lack of significance.
It is possible that no household in the sample plants enough food to have a significant
impact on dietary diversity.

Variance in Dietary Diversity by Artisanal Fishing Category
Original Categories
Like the community variable, artisanal fishing category is a significant factor in
dietary diversity ranked score for both rounds. Table 8.10 gives central tendencies and
categorical frequencies of dietary diversity by artisanal fishing category for both rounds.

Table 8.10: Dietary Diversity Central Tendencies and Categorical Frequencies by
Artisanal Fishing Category
Art. Fs.
Cat.
Never
R1
Never
R1
Rarely
R1
Rarely
R2
Some.
R1
Some.
R2
Often
R1
Often
R2

Mean
Score
102.73

SD

Rank
Mean
32.21

SD

Low

Medium

High

Total

41.20

Median
Score
95.68

23.40

29.70

86.52

26.77

19.67

118.92

36.86

105.96

43.64

18.58

15
(39%)
15
(50%)
8 (73%)

7 (18%)

90.15

17
(43%)
12
(40%)
1 (9%)

99.44

27.23

95.27

33.38

18.15

2 (25%)

5 (62%)

1 (13%)

133.29

54.73

126.31

48.86

23.88

3 (14%)

7 (33%)

107.89

24.22

107.68

40.86

16.99

3 (14%)

143.08

51.14

127.58

59.90

17.48

0

11
(53%)
18
(81%)
6 (60%)

108.67

20.96

113.19

40.33

17.47

1 (17%)

5 (83%)

0

39
(100%)
30
(100%)
11
(100%)
8
(100%)
21
(100%)
22
(100%)
10
(100%)
6
(100%)

3 (10%)
2 (18%)

1 (5%)
4 (40%)

Figure 8.10 presents bar graphs of dietary diversity categories by artisanal fishing groups
for the respective rounds of data collection.
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Figure 8.10: Bar Graphs of Dietary Diversity by Artisanal Fishing Category for Round 1
(top) and Round2 (bottom)
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The Round 1 (low dry season) has an F-statistic of 4.50 with three degrees of freedom
and a p-value of 0.01 and the Round 2 (high wet season) has an F-statistic of 2.77 with
three degrees of freedom and a p-value of 0.05. The rANOVA yields an F-statistic of
4.38 with three degrees of freedom and a p-value of 0.01, indicating significant cross
seasonal variation in ranked mean dietary diversity score between artisanal fishing
categories. While the majority of households in all artisanal fishing groups have medium
dietary diversity for both rounds, the never and rarely categories tend to have more
households with low dietary diversity while the sometimes and often categories have
more households with high dietary diversity.

Collapsed Categories
As with the original categorization, artisanal fishing category is a significant
factor in dietary diversity ranked score for both rounds for the collapsed categories.
Table 8.11 gives central tendencies and categorical frequencies of dietary diversity by
artisanal fishing category for both rounds.
Table 8.11: Dietary Diversity Central Tendencies and Categorical Frequencies by
Artisanal Fishing Category for both Rounds
Art. Fishing
Category
Neverrarely R1
Neverrarely R2
Sometimesoften R1
Sometimesoften R2

Mean

SD

Median

SD

Low

Medium

High

Total

99.28

Ranked
Mean
34.72

106.29

40.49

22.76

26.48

86.65

27.90

18.01

136.44

52.94

126.44

51.13

21.40

110.98

25.83

110.80

42.68

17.78

18
(36%)
14
(37%)
3
(10%)
4
(14%)

23
(46%)
20
(52%)
17
(55%)
23
(82%)

9
(18%)
4
(11%)
11
(45%)
1 (4%)

50
(100%)
38
(100%)
31
(100%)
28
(100%)

91.50

Figure 8.11 shows the frequency of artisanal fishing for both rounds in graphical form.
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Figure 8.11: Bar Graph of Dietary Diversity Category Frequencies by Artisanal Fishing
Category for Round 1 (top) and Round 2 (bottom)
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For Round 1, the t-test yields a test statistic of -3.26, 79 degrees of freedom, and a pvalue of 0.00. The Round 2 t-test yields a test statistic of -2.77 with 64 degrees of
freedom and a p-value of 0.01. The rANOVA has an F-statistic of 13.02 with one degree
of freedom and a p-value of 0.00, indicating a significant cross-seasonal variance in
dietary diversity between the never or rarely and the sometimes or often groups. While
sample attrition changes the ratio of the dietary diversity categories, it is clear that a
significant association between more frequent artisanal fishing and higher dietary
diversity scores exists. A possible explanation is that more frequent fishing provides a
consistently higher score on the seafood component irrespective of other factors such as
occupation or income. Frequent artisanal fishing may also provide a bolster to dietary
diversity in the form of income from seafood sales.

Dietary Diversity Artisanal Fishing Category Synopsis
Despite the significant results for both rounds and for the rANOVA regardless of
categorization scheme, the collapsed categories show a slightly stronger degree of
significance in dietary diversity and have more robust subsample sizes.

DIETARY ADEQUACY
In addition to assessing the overall diversity of household diets in the two
communities, it is also important to assess the nutritive adequacy of these diets. Though
the design of this project does not allow a detailed assessment of caloric and
micronutrient adequacy, these calculations of proportions of the diet comprised by major
components may inform future studies of adequacy in the two communities and provide a
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general idea of the balance of essential nutrients in relation to simple sugars and saturated
fats. This section will address the proportion of four major dietary components: protein,
a combination of meat and seafood scores; fruit and vegetable, or combined fruit and
vegetable scores; the grain (whole and refined) score; and a consolidated high energy-low
nutrient food category, a combination of the scores for calorie containing drinks and fatty
foods such as chips or sugary foods such as candies, commonly referred to as ‘junk food’.
Though simplified these components capture the major categories of macronutrients and
the high energy-low nutrient category captures most consumptions of simple sugars and
fats. The statistical analyses presented in this section derive from the proportions these
components represent in the overall diet; in other words, the statistics are based on the
proportion scores rather than the simple component scores. I have derived the
proportions by dividing the component score by the total dietary diversity score and then
multiplying that number by 100. Below is an example for protein:
%Protein=((meat score+fish score)/total dietary diversity score)X100
Based on the values of each component at the 25th and 75th percentile, I have also created
categories of low, medium, and high for the proportion, such that values below the 25th
percentile cutoff fall into the low category, values between the 25th and 75th percentiles
fall into the medium category, and values above the 75th percentile cutoff fall into the
high category. In order to correct for a non-normal distribution, all statistical tests for
fruit and vegetables, starch, and junk food utilized a ranked mean versus the raw mean;
protein has a normal distribution in both rounds and in this case I have utilized the raw
mean.
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Due to the discrete nature of the components, this section will present central
tendencies and categories of low, medium, or high proportion for the sample, followed by
subsections for each component presenting results by community, consolidated
occupational group, original income group, and consolidated artisanal fishing group. The
last subsection will treat the implications of these adequacy results.

General Adequacy Profile
Below, Table 8.12 gives central tendencies and categorical frequencies of each
component for the sample for both rounds.
Table 8.12: Dietary Component Central Tendencies and Categorical Frequencies for the
Sample
%Protein
R1
%Protein
R2
%Fruit&
Veg. R1
%Fruit&
Veg. R2
%Grain
R1
%Grain
R2
%HE-LN
R1
%HE-LN
Food R2

Mean

SD

Median

SD

Low

Medium

High

Total

15.42

Rank
Mean
N/A

15.37

5.43

N/A

6.39

16.92

N/A

N/A

34.15

8.56

34.62

41.00

23.53

32.20

7.05

31.80

33.50

19.20

12.17

7.15

12.25

41.00

23.53

13.71

4.97

12.77

33.50

19.20

25.64

7.15

24.33

41.00

23.53

24.98

6.31

24.25

33.50

19.20

19
(24%)
17
(26%)
20
(29%)
23
(35%)
25
(31%)
13
(20%)
17
(21%)
9
(14%)

40
(49%)
22
(33%)
39
(48%)
35
(53%)
36
(44%)
34
(52%)
46
(57%)
44
(66%)

22
(27%)
27
(41%)
22
(27%)
8
(12%)
20
(25%)
19
(29%)
18
(22%)
13
(20%)

81
(100%)
66
(100%)
81
(100%)
66
(100%)
81
(100%)
66
(100%)
81
(100%)
66
(100%)

16.89

In order to contextualize the seasonal differences in consumption of the macronutrients
and fats and sugars, Table 8.13 gives the results of seasonal paired t-tests for each
component with an asterisk next to significant p-values.
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Table 8.13: Seasonal Paired T-tests for Dietary Adequacy Components
Test-statistic

Degrees of Freedom

P-value

%Protein

-2.35

65

0.02*

%Fruit & Vegetable

1.92

65

0.06

%Grain (whole and
refined)
%High Energy-Low
Nutrient

2.36

65

0.02*

2.43

65

0.02*

While there is a significant increase in the proportion of protein and starch
consumed between Round 1 (low dry season) and Round 2 (high wet season), there is a
significant if slight decrease in the proportion of high energy-low nutrient food consumed
between the season and an almost significant decrease in the proportion of fruits and
vegetables consumed. The increase in the proportion of protein most likely stems from a
simple mathematical decrease in the other proportions and the fact that seafood is still
available from artisanal fishing even in the wet season when delivery of other types of
foods is more frequently disrupted. The increase in starch as a proportion of the diet
most likely stems from the decreased availability of fruits and vegetables and the fact that
starch makes up a bulk of household diets generally, to the point that the mean proportion
of grains (whole and refined) in the dietary diversity score is most likely underrepresented for both rounds. Placing bananas and plantains in the grain (whole and
refined) versus the fruit category, on account of the fact that these fruits are usually
consumed green and boiled or fried, might have made a more accurate reflection of the
starch score due to the high frequency of consumption of these foods. It is important to
bear in mind that bananas, plantains, and rice make up a high proportion of diets as
reported in the FFQ and are almost always cited in the household semi-structured
interview responses. Faith Lorenzo encapsulates the importance of rice, “…I don’t even
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consider it a real lunch without my rice…” As illustrated in the family diet vignette
below, any afternoon meal that is not a soup generally based off of a heaping plate of rice
with sides of bananas, plantains, pasta, or some combination thereof, and also a piece of
chicken (which could include feet) or seafood. Sometimes, the rice is infused with
shavings of carrot or there is a side of boiled cabbage. Though fruits are not generally
eaten with the meal, they can be a frequent snack in season. For example, mangos make
a frequent appearance in May, but rarely after June. Though the bulk of fruit consumed
is shipped in, seasonality may still affect overall availability. The fact that Round 2
occurs during a period of lower availability for most fruits grown in Honduras may affect
the significant cross-seasonal variance in fruit and vegetable proportion. The reason for
the significant cross-seasonal variance in high energy-low density food proportion is
unclear and may have to do with the vicissitudes of sample attrition, though interruption
of food deliveries due to weather during Round 2 may have a slight effect.
In comparison to USDA (2010) dietary guidelines, it is apparent that the mean
protein proportion for both rounds compares favorably with the 10-35%
recommendation. With the combination of fruits and vegetables and starch, the sample
generally seems to be meeting the 45-65% carbohydrate recommendation. Though this
study is not equipped to measure fat specifically, the combination of the protein
component with certain fruits and vegetables and oils suggests that the sample is
probably meeting the 20-35% fat requirement. The high energy-low nurient food score is
very interesting as it rests at approximately 25% for both rounds, a value far above the
<10% recommendation for saturated fats and the “use sparingly” recommendation for
simple sugars (USDA 2010). This value comports with the frequency of sugary drinks
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reported for many households and the ubiquity and low cost of high energy-low nutrient
food shown in the food commoditization section of Chapter 7. While the per kilogram
prices look high, they translate to prices worth only a few cents for small bags of chips or
small amounts of candies. Small quantity packages of both are easily available in all the
types of stores mentioned in Chapter 7 as well as churches and schools.

Protein
In order to assess if any of the independent variables differentiate proportion of
protein, this section will give central tendencies and categorical frequencies. The section
will also address means testing for each round and cross seasonally, ending with a brief
explanation of the results. Table 8.14 gives the central tendencies and categorical
frequencies of protein proportion for both rounds. The results for means testing in each
round and cross seasonal means testing appear below in Table 8.15.
Based on the results shown in the tables, Punta Gorda has a significantly higher mean
proportion of protein than West End for both rounds and cross-seasonally. Tourism
workers have a significantly lower proportion of protein than small scale enterprise or
shipping, seafood, and office households. Oddly enough, artisanal fishing makes no
significant difference in protein proportion despite being a significant factor in dietary
diversity for both rounds and cross-seasonally. Generally, these results show that all
groups for all of the independent variables have a protein proportion within acceptable
USDA (2010) range. While artisanal fishing most likely provides more seafood for
households in the sometimes or often categories, households in the never or rarely

312

category may make up the balance in eggs or meat from land animals such as chicken, all
else being equal.
Table 8.14: Central Tendencies and Categorical Frequencies of Protein Proportion
Mean

SD

Median

Low

Medium

High

Total

West End
R1
West End
R2
Punta
Gorda R1
Punta
Gorda R2
Tour.
Wk. R1
Tour.
Wk. R2
Sm. Sc.
R1
Sm. Sc.
R2
SSO R1

13.07

5.35

12.71

16 (40%)

19 (47%)

5 (13%)

40 (100%)

12.46

3.81

12.12

14 (47%)

14 (47%)

2 (6%)

30 (100%)

17.61

4.55

17.31

3 (7%)

21 (51%)

17 (42%)

41 (100%)

20.59

5.73

20.46

3 (8%)

8 (22%)

25 (70%)

36 (100%)

12.99

4.68

13.04

10 (39%)

11 (42%)

5 (19%)

26 (100%)

13.51

5.52

12.41

10 (45%)

7 (32%)

5 (23%)

22 (100%)

16.58

5.47

16.58

5 (17%)

16 (53%)

9 (30%)

30 (100%)

19.47

4.70

19.52

0

10 (44%)

13 (56%)

23 (100%)

16.38

5.52

15.96

4 (16%)

13 (52%)

8 (32%)

25 (100%)

SSO R1

17.58

7.48

17.38

7 (33%)

5 (24%)

9 (43%)

21 (100%)

Low Inc
R1
Low Inc
R2
Med. Inc
R1
Med. Inc
R2
High Inc
R1
High Inc
R2
N-R R1

15.16

5.39

14.08

3 (20%)

7 (47%)

5 (33%)

15 (100%)

18.36

6.33

19.19

3 (19%)

3 (19%)

10 (62%)

16 (100%)

15.90

4.94

16.36

10 (19%)

27 (52%)

15 (29%)

52 (100%)

17.52

6.44

16.91

9 (23%)

15 (37%)

16 (40%)

40 (100%)

13.62

7.08

13.04

6 (43%)

16 (40%)

2 (14%)

14 (100%)

12.05

4.10

11.50

5 (50%)

2 (14%)

1 (10%)

10 (100%)

14.57

4.39

15.04

12 (24%)

28 (56%)

10 (20%)

50 (100%)

N-R R2

15.99

6.60

14.80

13 (34%)

11 (29%)

14 (37%)

38 (100%)

S-O R1

16.65

6.68

16.63

7 (22%)

12 (39%)

12 (39%)

31 (100%)

S-O R2

18.11

5.99

17.51

4 (15%)

4 (15%)

13 (46%)

28 (100%)

The fact that the lower income and medium income groups, and small scale enterprise
group has a significantly higher mean proportion than the high income group and the
tourism work group is perplexing, considering that the latter groups have better food
313

security and possibly more purchasing power. Possibly, the fact that reported vegetarians
in the sample are all western expatriates, who tend to fit into the high income and tourism
groups, may affect the results. However, further study of adequacy on a larger sample is
needed to test this particular hypothesis.

Table 8.15: P-values and Post hoc tests for Both Rounds and for rANOVAs for Protein
Proportion
R1 p-value

Post hoc

R2 p-value

Post hoc

Community

0.00*

N/A

0.00*

N/A

Occupational
Group
Income
Group
Artisanal
Fishing

0.02*

0.01*

0.38

Tour. Wk. v.
Sm.Sc.Ent
N/A

0.13

N/A

0.18

Tour. Wk. v.
Sm. Sc. Ent.
Low&Med
v. High
N/A

0.03*

rANOVA
p-value
0.00*

Post hoc

0.00*

Tour. Wk. v.
S.Sc.&SSO
Low&Med
v. High
N/A

0.01*
0.08

N/A

Fruit and Vegetables
Table 8.16 gives the central tendencies and categorical frequencies of fruit and
vegetable proportion for independent variables. Table 8.17 summarizes the statistical test
results of fruit and vegetable proportion for the independent variables. While there is no
significant variance in fruit and vegetable proportion by community for either round, the
difference is great enough to make for significant cross seasonal variation between them.
It is notable that while West End rises a percentage point from the dry to rainy seasons,
Punta Gorda drops by three points from the dry to rainy seasons. The source of the cross
seasonal variance is unclear, but may have to do with the fact the expatriates living in
West End can afford and report eating fruits and vegetables during the rainy season, even
though many fruits like mangos and watermelons are out of season and there is a sharp
reported and observed drop off in consumption during that time.
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Table 8.16: Central Tendencies and Categorical Frequencies of Proportion of Fruit and
Vegetable
Mean

SD

Median

SD

Low

Medium

High

Total

36.59

Rank
Mean
44.68

West
End R1
West
End R2
Punta
GordaR1
Punta
GordaR2
Tour.
Wk. R1
Tour.
Wk. R2
Sm. Sc.
R1
Sm. Sc.
R2
SSO R1

35.32

8.41

22.59

19 (47%)

7.73

32.92

38.93

19.59

17 (57%)

13
(33%)
6 (20%)

33.02

8.65

33.18

37.41

24.14

20 (49%)

9 (22%)

30.61

6.10

29.85

28.97

17.89

18 (50%)

2 (6%)

35.00

9.48

36.85

43.42

25.19

11 (42%)

8 (31%)

31.88

7.25

30.69

32.36

18.64

13 (59%)

2 (9%)

33.89

8.21

34.50

40.70

22.73

17 (57%)

7 (23%)

31.44

4.92

31.91

33.09

17.83

13 (56%)

2 (9%)

33.58

8.23

33.18

38.84

23.42

11 (44%)

7 (28%)

SSO R1

33.36

8.82

32.55

35.14

21.88

9 (43%)

4 (19%)

Low Inc
R1
Low Inc
R2
Med. Inc
R1
Med. Inc
R2
High Inc
R1
High Inc
R2
N-R R1

37.63

9.47

38.23

51.27

23.66

7 (47%)

6 (40%)

32.44

8.46

31.27

32.27

21.08

6 (38%)

3 (19%)

33.54

7.00

33.69

38.62

20.87

29 (56%)

31.96

6.83

31.18

32.38

18.66

22 (55%)

11
(21%)
4 (10%)

32.69

12.01

33.71

38.86

30.75

3 (21%)

5 (36%)

32.77

6.09

33.54

39.20

19.23

7 (70%)

1 (10%)

35.44

9.21

36.70

45.16

24.53

22 (44%)

N-R R2

33.58

8.41

32.88

37.00

20.95

20 (53%)

17
(34%)
7 (18%)

S-O R1

32.07

7.04

32.80

34.29

20.44

17 (55%)

5 (16%)

S-O R2

30.33

4.07

29.85

28.75

15.66

8
(20%)
7
(23%)
12
(29%)
16
(44%)
7
(27%)
7
(32%)
6
(20%)
8
(35%)
7
(28%)
8
(38%)
2
(13%)
7
(43%)
12
(13%)
14
(35%)
6
(43%)
2
(20%)
11
(22%)
11
(29%)
9
(29%)
12
(43%)

15 (53%)

1 (4%)

40
(100%)
30
(100%)
41
(100%)
36
(100%)
26
(100%)
22
(100%)
30
(100%)
23
(100%)
25
(100%)
21
(100%)
15
(100%)
16
(100%)
52
(100%)
40
(100%)
14
(100%)
10
(100%)
50
(100%)
38
(100%)
31
(100%)
28
(100%)

34.11
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Table 8.17: P-values and Post hoc tests for Both Rounds and for rANOVAs for Fruit and
Vegetable Proportion
R1 p-value

Post hoc

R2 p-value

Post hoc

Post hoc

N/A

rANOVA
p-value
0.00*

Community

0.17

N/A

0.06

Occupational
Group
Income
Group
Artisanal
Fishing

0.79

N/A

0.89

N/A

0.81

N/A

0.17

N/A

0.60

N/A

0.34

N/A

0.04*

N/A

0.08

N/A

0.03*

N/A

N/A

It is possible that the increased presence of tourists during the rainy season motivates
carro vendors to find fruits and vegetables somewhere for tourist consumption. Such a
scenario fits my observations of tourists thronging carros for fresh fruits and vegetables
during intermittent sunny days in the high season but would require further study to
validate or discard statistically. While there is no statistically significant difference in the
income groups, it is interesting that the high income group is the only group to rise during
the wet season. The slight rise may be a fluke, but may also reflect the power of the
upper income group to purchase more expensive fruits and vegetables from North
America during the season when they are less available from mainland Honduras. It is
interesting to note that quotations such as “…I like pineapple… I’d like to eat more
broccoli, cauliflower, carrots and other vegetables…but these things are very
expensive…” It is likely that household respondents often choose to buy higher volumes
of starchy foods at a cheaper price rather than smaller amounts of a more diverse diet.
For all the groups outlined in the independent variables above, values in the 30s put them
below the acceptable carbohydrate proportion threshold, but the addition of the starch
proportion values (see next section) put them within the acceptable USDA (2010) range.
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Grain (whole and refined)
As with the sample generally, the starch proportion values for the independent
variable groupings are surprisingly low given observed frequencies and volumes of rice,
pasta, green bananas, and green plantains. When added to the fruit and vegetable range
(see previous section), the starch proportion values for all of these groups put the
combined means with the 45-65% acceptable proportion range from the USDA (2010).
Table 8.18 gives central tendencies and categorical frequencies of starch proportions for
independent variable groups. Table 8.19 summarizes the statistical results for starch
proportion. The second table reveals no significant difference in starch consumption
between the two communities, comporting with the majority of interview responses in
both communities listing rice prominently in the household die. Of the categorizations,
only income group shows significant cross-seasonal variation, with the low income group
consistently eating a higher proportion of starch than the high income group. Though the
difference is slight, it corroborates the idea of cheaper starches being consumed at higher
volumes in poorer households. Another possible influence is the fact that, while a meal
with two or more starches on a plate is perfectly acceptable in an islander or Ladino
household (see vignette below), many of the expatriates who fall in the high income
group report trying to balance starches with other food groups. The significant variance
among occupational groups noted in Round 2 (high wet season) may stem from the fact
that some of the interviews for this round were conducted in February and March when
the seafood processing plant was closed more frequently (the commercial season ends in
March) and plant workers report being more food insecure. In contrast, small scale
entrepreneurs, including souvenir and food vendors and artisanal fishermen, may have a
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better market for their wares and thus have more ability to purchase non-starch
alternatives.
Table 8.18: Central Tendencies and Categorical Frequencies of Starch Proportion
Mean

SD

Median

SD

Low

Medium

High

Total

12.81

Rank
Mean
42.40

West
End R1
West
End R2
Punta
GordaR1
Punta
GordaR2
Tour.
Wk. R1
Tour.
Wk. R2
Sm. Sc.
R1
Sm. Sc.
R2
SSO R1

12.55

4.46

25.45

13 (32%)

5.83

12.80

32.60

20.55

15 (50%)

13
(32%)
9 (30%)

11.81

3.56

12.25

39.63

21.72

23 (56%)

7 (17%)

13.72

4.21

12.75

34.25

18.25

14
(35%)
6
(20%)
11
(27%)
9 (17)

19 (53%)

11.50

4.75

12.05

36.73

26.70

9 (35%)

14.16

5.20

12.99

34.41

19.83

12 (54%)

7 (32%)

11.99

4.23

11.18

39.03

23.69

12 (40%)

7 (23%)

12.04

4.08

11.57

25.74

18.58

12 (52%)

4 (17%)

13.08

7.44

13.44

47.80

18.74

15 (60%)

7 (28%)

SSO R1

15.07

5.31

14.20

40.00

16.95

10 (48%)

8 (38%)

Low Inc
R1
Low Inc
R2
Med. Inc
R1
Med. Inc
R2
High Inc
R1
High Inc
R2
N-R R1

14.47

3.62

15.57

54.20

21.67

4 (26%)

8 (54%)

15.85

4.59

16.21

44.00

19.26

5 (31%)

9 (56%)

11.99

4.11

12.17

40.21

23.54

25 (48%)

13.10

5.37

12.11

29.88

19.02

21 (52%)

11
(21%)
9 (23%)

10.38

3.09

10.70

29.79

19.68

7 (50%)

1 (7%)

12.70

2.76

12.71

31.20

14.66

8 (80%)

1 (10%)

12.23

4.44

12.36

41.10

25.06

18 (36%)

N-R R2

14.65

5.46

13.28

37.45

18.44

S-O R1

12.08

3.31

12.07

40.84

21.21

18 (58%)

15
(30%)
14
(37%)
5 (16%)

S-O R2

12.43

3.95

12.11

28.14

19.22

11
(42%)
3
(14%)
11
(37%)
7
(30%)
3
(12%)
3
(14%)
3
(20%)
2
(13%)
16
(31%)
10
(25%)
6
(43%)
1
(10%)
17
(34%)
4
(11%)
8
(26%)
9
(32%)

10
(28%)
6 (23%)

14 (50%)

5 (18%)

40
(100%)
30
(100%)
41
(100%)
36
(100%)
26
(100%)
22
(100%)
30
(100%)
23
(100%)
25
(100%)
21
(100%)
15
(100%)
16
(100%)
52
(100%)
40
(100%)
14
(100%)
10
(100%)
50
(100%)
38
(100%)
31
(100%)
28
(100%)

13.69
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20 (52%)

Table 8.19: P-values and Post hoc tests for Both Rounds and for rANOVAs for Starch
Proportion
R1 p-value

Post hoc

R2 p-value

Post hoc

Community

0.60

N/A

0.73

N/A

Occupational
Group
Income
Group
Artisanal
Fishing

0.21

N/A

0.04*

0.02*

Low v. High

0.04*

0.96

N/A

0.05*

Sm.Sc. v.
SSO
Low v.
Med.& High
N/A

rANOVA
p-value
0.72

Post hoc

0.25

N/A

0.04*

Low v. High

0.73

N/A

N/A

High Energy-Low Nutrient Foods
Lastly, there is the high energy-low nutrient food proportion. Table 8.20 gives
central tendencies and categorical frequencies. Table 8.21 summarizes the statistical
findings for high energy-low nutrient proportion below. As Table 8.21 shows, none of
the independent variable groups show significant variance in high energy-low nutrient
food score. In accordance with the sample in general, most groups tend to have a slightly
lower junk food proportion in Round 2 (high wet season) than Round 1 (low dry season).
A very interesting point is that, regardless of how the sample is divided, the proportion of
high energy-low nutrient food is very high at approximately 25% of the dietary diversity
score. This finding strongly corroborates the ubiquity of high energy-low nutrient food I
have observed in both communities, with cheap junk food being readily available in some
form in any market. Indeed, when some of the pulperias are completely out of produce,
fish, and other foods, it is often still possible to buy small bags of chips. It is also
illustrative that, before she starts the champa, and even at times she has nothing to sell,
Faith Lorenzo has topos, or small frozen bags of heavily sugared fruit juice or cool aid,
available for purchase. This pattern is similar to that of a few other households who do
not have a pulperia or champa, but may sell water, ice, and topos.
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Table 8.20: Central Tendencies and Categorical Frequencies of Junk Food Proportion
Mean

SD

Median

SD

Low

Medium

High

Total

24.18

Rank
Mean
39.00

West
End R1
West
End R2
Punta
GordaR1
Punta
GordaR2
Tour.
Wk. R1
Tour.
Wk. R2
Sm. Sc.
R1
Sm. Sc.
R2
SSO R1

25.22

7.25

24.39

22 (55%)

8 (20%)

7.84

25.45

35.57

21.00

19 (63%)

7 (23%)

26.04

7.12

24.46

42.95

22.79

24 (59%)

24.31

4.69

24.16

31.78

17.67

25 (69%)

10
(24%)
6 (17%)

26.01

8.12

23.82

39.92

25.47

12 (46%)

7 (27%)

26.32

8.13

26.60

38.23

20.58

10
(25%)
4
(14%)
7
(17%)
5
(14%)
7
(27%)
2 (9%)

14 (64%)

6 (27%)

25.65

6.67

24.30

41.73

22.97

19 (63%)

6 (20%)

25.60

4.89

24.76

35.35

17.31

15 (65%)

5 (22%)

25.23

6.91

25.94

41.24

23.01

15 (60%)

5 (20%)

SSO R2

22.89

5.15

22.50

26.52

18.54

15 (71%)

2 (10%)

Low Inc
R1
Low Inc
R2
Med. Inc
R1
Med. Inc
R2
High Inc
R1
High Inc
R2
N-R R1

25.26

7.47

23.77

38.33

19.24

5
(17%)
3
(13%)
5
(20%)
4
(19%)
1 (8%)

12 (80%)

2 (13%)

24.52

6.10

23.39

33.50

17.58

1 (6%)

12 (75%)

3 (19%)

25.48

6.47

25.48

41.88

23.86

28 (54%)

24.24

5.41

24.25

31.76

19.19

26 (65%)

12
(23%)
7 (18%)

26.64

9.42

21.89

40.57

27.63

6 (42%)

4 (29%)

28.65

8.97

27.10

40.40

21.99

6 (60%)

25.56

7.31

23.94

40.26

24.17

N-R R2

23.97

6.89

23.33

30.68

19.37

26 (68%)

3
(30%)
13
(26%)
6 (16%)

S-O R1

25.75

6.99

25.44

42.19

22.79

21 (68%)

5 (16%)

S-O R2

26.34

5.23

24.99

37.32

18.62

12
(23%)
7
(17%)
4
(29%)
1
(10%)
12
(24%)
6
(16%)
5
(16%)
3
(11%)

18 (64%)

7 (25%)

40
(100%)
30
(100%)
41
(100%)
36
(100%)
26
(100%)
22
(100%)
30
(100%)
23
(100%)
25
(100%)
21
(100%)
15
(100%)
16
(100%)
52
(100%)
40
(100%)
14
(100%)
10
(100%)
50
(100%)
38
(100%)
31
(100%)
28
(100%)

25.78
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25 (50%)

Table 8.21: P-values and Post-hoc tests for both rounds and the rANOVA for Junk
Proportion
R1 p-value

Post hoc

R2 p-value

Post hoc

Post hoc

N/A

rANOVA
p-value
0.85

Community

0.45

N/A

0.43

Occupational
Group
Income
Group
Artisanal
Fishing

0.96

N/A

0.12

N/A

0.64

N/A

0.88

N/A

0.45

N/A

0.84

N/A

0.72

N/A

0.17

N/A

0.52

N/A

N/A

Implications of Dietary Adequacy Results
Overall, the macronutrient picture in West End and Punta Gorda does not appear
to be as bad as earlier Latin American examples (Martorell 1980; Allen 1984; Chavez et
al. 2000; Leatherman 1998), especially in terms of the availability of protein. What is
remarkable in this context is the high proportion of processed foods and drinks containing
high proportions of simple sugars and fats, but a dearth of essential micronutrients such
as potassium and zinc. The fact that the mean proportion of high energy-low nutrient
food hovers around 25% no matter how the sample is divided may explain the lack of
significant results related to this component. This fact may also partially explain the high
prevalence of obesity among adult respondents (see Chapter 10 for more information on
this point). The proportion of grain (whole and refined) is low according to what I have
derived from FFQ scores, but it is important to bear in mind that frequency of
consumption is a proxy for, rather than a direct measure of volume consumed, which
fieldnotes and recollection suggest can be quite substantial. It is also important to note
that putting bananas and plantains in the fruit category even though most households
usually consume them before they are ripe may skew the relative starch and fruit and
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vegetable proportions. When these two tree fruits are green, they need cooking prior to
consumption, and have a taste and consistency closer to a potato or other starchy white
tuber than to that of the ripe fruit. Overall, the combination of fruit and vegetable and
grain proportions puts the probable proportion of carbohydrates within the USDA (2010)
recommended range. Meals taken with my homestay family, plus observation of plates
in other households and response from the household interview suggest that most
members of most households gain at least sufficient calories from the carbohydrates they
consume at least most of the time. With the dearth of green vegetables consumed in most
households, micronutrient balance may be a problem in some cases, but such an analysis
requires a more sensitive instrument than the FFQ utilized for this project.

LIVED EXPERIENCE OF DIETARY DIVERSITY AND ADEQUACY
While the statistical analysis outlined above is important to understanding dietary
diversity and adequacy in the two research communities, it is also important to put this
diversity in ethnographic context. The vignette below provides some of the necessary
context.

Eating with the Family: Ordinary and Special Meals with the MacLeod/Lorenzo Family
Having a household including themselves and several adult, adolescent, and
younger children, Faith Lorenzo and Harold MacLeod must ensure that everyone gets
sufficient food on a daily basis. Common foods include rice, boiled bananas or plantains,
chicken, and fish. This family also frequently eats red beans, fried plantains, flour
tortillas, fried wheat flour bread, yucca, and chicken feet. Of greatest import are the
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everyday meals, machuka on Sundays, special treats from hunting (their own or others),
and holiday meals.

A Typical May Day
On this day, Martin and Mila get up early and set off for school around 7:00AM
while Media sleeps in, not having school until the afternoon. Bertha Forest sleeps until
about 8:00AM, then gets up to make breakfast for herself and some of the other family
members. First, she combines flour, water, a touch of Manteca, and a bit of sugar to
make dough for tortillas. She rubs some Manteca on the counter top so that the dough
will not stick when she makes balls to put on the counter. After she has made the dough
into balls and put them on the counter, Bertha lights the gas stove and puts a small, flat
cast iron pan on it. While the pan is heating, she takes the first ball and presses it flat on
the counter with her hand; once the ball is reasonably flat, she picks it up and flips it back
and forth between her hands until the dough is very flat and quite thin. She puts it on the
pan for a few minutes until it starts to bubble, then flips the tortilla over with her hand
and a fork, cooking it for a roughly equal amount of time on the other side. Once this
tortilla is done, she takes it off and puts it on the counter. As she has been flattening
other tortillas concurrently with the cooking of the first one, she is able to put another one
on the pan immediately and continues the process until twenty to twenty-five tortillas are
sitting in a stack on the counter.
As she is finishing up the tortillas, Bertha wakes Media up and tells her to go to a
nearby pulperia and purchase three eggs and three hotdog wieners. When Media returns,
Bertha cuts up the hotdog wieners into small bits, chops up a bit of onion and tomato that
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are on hand, and sets these items aside. She cracks the eggs and puts each on into a small
frying pan that has been warming up with some Manteca in it on the stove. She
scrambles the eggs as they fry in the pan, and then adds the wieners, onions and
tomatoes. When all of the components are cooked, she takes the pan off the burner, turns
the burner off, and serves the mixture in separate portions onto plates. Each plate
contains a small portion of egg and wiener, and Bertha also bites the corner of a small
plastic bag containing mantequilla and spreads a bit of mantequilla on each plate. She
serves a plate to her husband, Sydney MacLeod, and to Faith and herself, putting several
tortillas on each plate prior to serving. Then, Media serves herself. Some of the family
members also drink coffee with sugar. Bertha has made the coffee by boiling water in a
pot, ant then pouring the boiling water through a hand held bag filter with Café Oro brand
coffee grounds in it held over another pot. Family members fill their own cups from this
pot.
For lunch, Faith serves steamed chicken, white rice with onion and carrot
shavings, and boiled green banana. Since there is no chicken on hand, Faith tells Martin
(who has since returned from his half day of school) to go to Super Dioxy and buy two
pounds of frozen chicken pieces. While Faith leaves the legs as is, she chops the frozen
breast and thigh pieces into smaller pieces with a large kitchen knife and a hammer,
hammering the knife into the pieces until they are cut in two. After greasing a large pot
with Manteca, she places several cups of rice into several cups of water, brings it to a
boil, then reduces the heat, covers the pot and steams the rice to readiness. Concurrently,
she brings water with salt to boil in another pot and places green banana pieces into this
pot to boil. Prior to boiling, Faith and Bertha has peeled the bananas by slitting them
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longitudinally with a knife, then peeling off the peel in sections by hand until each
banana was completely peeled. Faith then cuts each banana in half prior to putting them
in the boiling water. In order to prepare the chicken, Faith rubs each piece with a
mixture of salt and consume de pollo (a yellow powder similar in taste and texture to a
bouillon cube) and places them in a pot with a little bit of water in the bottom with a lid
on top. She lights a burner on the stove and turns it to medium heat, and steams the
chicken in this consume mixture on the stovetop. Total preparation time for the
afternoon meal takes about two hours; Faith is ready to serve it at 2:30PM. To
accompany the meal, there is hog plumb juice to drink. Since May is a prime month in
the hog plumb season, the ground around the hog plumb tree in the MacLeod Lorenzo
back yard is littered with the succulent, yellowish orange fruit. As Faith was preparing
the main meal of the day, Bertha had collected a bowl full of the fruit, squeezed them for
the juice, strained the juice through a white cloth into a plastic pitcher, and then added a
generous amount of sugar. During this part of the year, hog plumb juice is a frequent,
natural replacement for the cool aide that the MacLeod/Lorenzos, like many other
families, often drink with afternoon and evening meals.
As he is coming home from school, Martin comes across another boy selling
mangos for L20 for ten mangos. Finding himself with a bit of pocket money today,
Martin buys the mangos, eats a few of them, and brings the rest to his family. They eat
their mangos by peeling a part of the mango, using the remaining peel as a handle to
better control the slippery fruit, and sucking the juice and fibers out to the best of their
ability. Prior to peeling the mango, each person rinses it with water.
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At approximately 8:00PM, Sydney takes a small red snapper from father Harold
MacLeod’s catch for the day and makes diagonal slits on both sides. He rubs salt and
consume de pollo in the slits and along the flanks of the fish. While this fish has been
scaled and gutted earlier, the head is still attached and will be picked clean like the rest of
the body. Sydney dusts both sides of the snapper with flour, then puts it into a heated
frying pan with melted Manteca, frying each side for several minutes. As the fish is
frying, he peels a green plantain in a manner similar to the peeling of the bananas for
lunch. Once the plantain is pealed, he slices it into chips by cutting short diagonal cuts
toward himself starting from one end and working to the other end. He salts these chips
lightly and fries them in the same pot he used for the fish once the fish is done. He fries
these plantain chips, or tajada, by frying one side for approximately one to two minutes
and then flipping each chip over and frying the other side for approximately the same
amount of time.
While Sydney is fixing his supper, Bertha is making balls of dough similar to the
ones for the tortillas at breakfast this morning. The dough is similarly composed of flour,
water, sugar, and Manteca. Again, she rubs Manteca on the kitchen counter to prevent
sticking. She flattens the dough balls on the counter, but does not fling them back and
forth between her hands, instead making two slits in the larger circles and one in the
smaller ones. Once the Manteca in the frying pan is heated to a sufficient temperature,
she puts these flat pieces of dough in one or two at time and fries them for a minute or so,
and then flips them with a fork and fries them on the other side for the same amount of
time. As these fritas are ready, she makes a pile of them in a medium sized plastic tube
lined with paper towels at the bottom. When the fritas are done, Bertha fries several fish
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in the same manner as Sydney had done. When the supper is ready, Bertha serves Harold
first, then Faith, then the children. Faith sends Martin to a nearby pulperia, where he
buys a two liter bottle of Coca-Cola which the family drinks with supper. The supper is
served at 9:00PM.
At about 10:30PM, Faith pulls a one liter carton of avena out of the refrigerator.
In this context, avena is milk with oats. She heats the avena on the stove until the milk is
warm and the oats are soft and eats a good portion of it before going to bed. Faith does
not have avena every day, but likes it when she has the money to spare for it. She
particularly likes avena on rainy or cool evenings.

Sunday in Punta Gorda
Once Faith’s champa goes operational in July, she starts serving machuka for
paying customers weekly on Sundays, and serving her family from the same batch as
well. Machuka is a traditional Garifuna stew made with fish or shellfish (it can also be
made with chicken on request), coconut milk, spices such as lime and bay leaf, and boiled
green plantain. In the morning, either Harold, Sydney, or his brother Happy MacLeod
knocks four to five brown coconuts out of one of the trees near the house using a wooden
ladder, a long stick, or both. Placing a coconut on the wooden cover to the well or on a
large board, whoever is in charge of gathering coconuts for the day makes a swinging cut
down into the brown husk of the coconut with a machete with some force. Taking the
handle and point of the machete in either hand, the person then twists the machete back
and forth to pull the outer husk off. Another cut or two in a different spot may be
required to remove the husk completely. After removing the outer husk, the next step is
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to chip the hard, brown inner shell of the coconut off with the machete. The best
technique for this task is to hold the coconut in one’s weak hand, with the thumb
carefully placed alongside the index finger to avoid injury, and to make machete hits with
the flick of the wrist of the dominant hand. For coconut shelling, people generally hold
the machete by the top side of the blade just in front of the handle. Once the coconut is
completely shelled, the man working the coconuts usually drinks the water from inside,
then breaks the coconut into pieces for grating. One or more of the men repeats this
process for all of the coconuts needed for the day’s machuka. Often, the person who has
processed the coconut thus far does the grating, but sometimes one of the women in the
household grates them. The grater for this house is a traditional plank of wood with tiny
stones embedded in the surface. The person doing the grating rubs the pieces of coconut
meat along the surface of these stones, making a large pile of small shavings. Once the
shavings are ready, the next step is to pick them up and squeeze them over a filter cloth
into a large bowl. Once the shavings are completely devoid of fluid, someone throws
them out in the yard for the chickens to eat. The coconut milk forms the basis for the
broth for the stew. It is seasoned with fresh bay leaves and the squeezed juice from
limes. While Faith and Bertha usually add fish to be boiled in the broth, when they have
it they add lobster or conch. They cook the soup for several minutes and simmer it all
afternoon in order to keep it warm for serving.
While one or a couple of family members are preparing the coconut milk, another
person or pair prepares the plantains. First, Faith or Bertha boils the plantains in water
until they are soft. Then they place several pieces of plantain in an hourglass shaped
mortar of about two feet in height and eight to twelve inches in diameter, pounding the
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pieces carefully with a meter long pestle so as to avoid ejecting them from the mortar.
One generally starts pounding the plantains slowly until they are mashed to a certain
degree, and then one may pound with more force. The pounder adds a bit of water
periodically in order to moisten the plantains and render them at a smooth consistency.
The resulting mush is called fufu and is the starchy base of the soup. Once all the
plantains are pounded into fufu, Faith stores them in a large bowl and covers them with a
pot lid to keep flies away until it is ready for serving. When serving a bowl of machuka,
Faith and Bertha fill the bowl with broth and pieces of fish or shellfish, then spoon out
large globs of fufu into the soup before serving. If they are available, Faith will offer
customers and family alike hot sauce or extra limes to flavor the machuka.
Prior to the opening of the Champa, the MacLeod/Lorenzo family would
frequently, but not always have machuka on Sundays. While this traditional dish is a
favorite and important marker of identity in Punta Gorda, most of Faith’s customers on
Sunday are machuka fans from other towns in the eastern part of Roatán or road project
workers who happen to be in the town at the time. Faith attributes the lack of local
custom to the idea that her neighbors either do not want to spend any money with or do
not have the money to spend. There is also the question of how many of them are
making machuka at home versus buying it at a restaurant.

The Odd Iguana, Rabbit, or Armadillo
While not a frequent source of meat for the household, the MacLeod/Lorenzo
family enjoys the occasional iguana, island rabbit (or agouti), or armadillo. When they
come by it, they prepare and serve meat from these animals in much the same manner as
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they would chicken. Generally, small game meat is acquired by someone hunting the
animals with the aid of a dog or small caliber rifle.
One May day, shortly after 1:00PM, the MacLeod brothers, Sydney, Bubba, and
Martin, in the company of another child and me set out into the hills behind the house in
search of iguanas. We start out climbing the finger just to the south southeast of the
house with three island mutt type dogs in tow. These dogs are of medium size, slight
frame, thin, and curly tailed. The men and boys scan the trees along the route, also
investigating whenever dogs are agitated. We walk across burnt clearings and through
more intact forest and partial regrowth scrub of shrubby plants and briars, occasionally
going down into a draw, but mostly sticking to higher ground. Sometimes the men shake
branches or thickets of brush to try and flush an iguana. Bubba seems especially
interested in female iguanas with eggs, which Sydney indicates could fetch $10, begging
the question of whether the greater scarcity of iguanas in recent years stems from the
profit motive rather than just too much subsistence hunting. Bubba hears a noise in a tree
beside the main paved road. Sydney and Martin take one of the dogs and investigate
down in a draw for about fifteen minutes. Neither Bubba nor Sydney and Martin manage
to catch any iguanas in this location. We proceed down another large finger via a
meandering path, with the hunting party members checking thickets along the way.
Eventually, we find ourselves back on the loop road, and head for home. This hunting
expedition has taken two hours and yielded no iguanas for the stew pot.
While the aforementioned hunt does not count as a success, the MacLeod/Lorenzo
family does manage to acquire iguanas, either through their own efforts or through
purchase, periodically throughout the year. Usually, the process of capturing an iguana
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and prepping it for sale involves securing the front and back legs behind the iguana’s
back in order to immobilize it. While some use string for this purpose, a common
technique is to pull the iguana’s longest talon on each foot out of its socket and tie the
resulting attenuated tendons together. The occasional men or teenage boys coming by to
sell iguanas could have anywhere from one or two to several to choose from. Once a
family procures an iguana to eat, they must kill it and prep it for cooking. In the
MacLeod/Lorenzo household, one of the men usually places the iguana belly down on a
wooden surface at waist to chest height, then strikes the neck with a forceful blow from
the blade of a machete. This blow may be followed by another or a few more until the
iguana is decapitated. When the iguana is dead, whoever is doing the processing uses a
kitchen knife to scrape the scales off of its skin, in a similar fashion to scraping the scales
off of a fish. Then, the belly must be opened to remove the entrails, which are discarded,
and the eggs (if there are any), which are cooked along with the meat. After the carcass
is cut up into smaller pieces, someone rubs it with salt and consume de pollo and steams
it on the stovetop. After buying a pressure cooker, Faith and Bertha prefer to use it,
rather than a pot with a loose lid, to cook iguana and other game. This family prefers to
serve iguana with rice and boiled banana.
While I never observed this family to hunt armadillos, they did eat them on
occasion and enjoyed the meat. One day during the dry season, a man walks by the
house with a small caliber rifle posted over his right shoulder and a dead armadillo with a
bullet hole in its shoulder in his left hand. After a short period of conversational
negotiation, Faith buys this armadillo for a sum I am unable to determine. The man gives
the armadillo to Happy to clean and butcher. Happy puts the carcass on the well over and
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goes into the house to get a large black rubber tub to clean it. He draws water from the
well and puts it in the tub, using this water to rinse the armadillo. Next, he decapitates
the armadillo with a machete and brings out a large kitchen knife. He uses this knife to
cut the scaly plates of outer skin off of the torso and upper limbs of the armadillo,
working slowly in a saw-like motion to remove them. This part of the cleaning takes the
better part of an hour. He leaves the skin on the lower limbs and tail, which he cuts off as
soon as the skinning is done. Happy cuts the armadillo’s belly open and removes the
entrails, using water from the well to rinse out the cavity. Lastly, he cuts the armadillo
into smaller, more manageable sections, which he places in the now emptied black tub
until the carcass is completely butchered. Once he is done with the butchering, Happy
places the meat in the fridge in the tub to be served for lunch the next day. Bertha
prepares it in a similar fashion to the way she prepares other types of meat, seasoning it
with a mix of salt and consume de pollo and putting it in the pressure cooker for a few
hours to cook and tenderize at the same time. The family eats it with rice and boiled
plantains.
One day during the rainy season, Sydney and I are in Barrio Ingles (English
Town) to conduct a household package and he notices that one of the household’s young
men has caught a few agoutis and has them live in a cage. The rabbits are brown, the
smaller about two pounds and the larger about three pounds. The household package
respondent tells me that her son has been keeping them for a few days. The young man
sells Sydney the agouti for L150 and he presents Sydney with the animals, dead and in a
plastic grocery bag, as we are leaving for home. Upon our return to the house, Sydney
summons Martin in order to teach him how to clean and prepare island rabbits for
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cooking, then begins scraping the fur off of each carcass with a knife. With the exception
of skinning the rabbits begin easier than skinning an armadillo, the agoutis are processed
in a similar fashion. Once the carcasses are skinned and gutted, Sydney butchers them
and stores them in the fridge for a day or two, at which time Bertha seasons them with
salt and consume and cooks them in the pressure cooker to go along with rice and some
sweet yucca.

Christmas and Easter
The main meal celebrating Christmas is served in the early evening on Christmas
Eve (24 December 2011). The meal is a soup with cow’s hooves with the chitinous outer
layer removed from each hoof. The broth is based on water and consume de pollo. The
soup also contains large portions of cabbage, sweet yucca, and camote (local sweet
potato). Faith and Bertha have also added small amounts of carrots and bell peppers to
the soup. Most family members take their soup in large bowls over rice. Bertha serves
Harold first, then Sydney, followed by the rest of the adults in the family, then the
children. The men take a few tequila shots to celebrate the holiday, while the women just
have one.
A week or two before Holy Week, Bertha acquires nine iguanas of varying sizes
and ages, as with some older orange iguanas among younger green ones, from the same
man in English Town who had earlier sold Sydney the agouti. She plans to sell prepared
iguana meat for L150 a plate on Good Friday and Easter. She is pleased that some of the
iguanas have eggs, as many potential customers especially like iguana eggs. Bertha plans
to sell these plates of food in Oak Ridge rather than Punta Gorda, on the assumption that
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people are more likely to buy food from her in the former community than the latter.
Sydney tells me that he plans to go iguana hunting in Diamond Rock soon, as the young
man had caught these iguanas in the same area. It may be telling that such a large
number of iguanas at once are only to be acquired in the most sparsely populated part of
Roatán. Shortly after nightfall, Sydney, Happy, and a man who has been helping the
family with various tasks for the last few weeks for a small wage decapitate and clean the
iguanas for storage in the fridge and then later cooking.

Conclusion
Overall, the MacLeod/Lorenzo family has a diet fairly high in starchy foods such
as rice, green bananas, and wheat flour, with a fairly strong protein component from
chicken and fish. Sometimes, when money is tight, they will use red beans but no meat.
In season, they eat tropical fruits such as mango, crabu, and noni. Less frequently,
vegetables make their way onto the plate. Occasionally, they get a treat of meat from
small land animals. Their dietary diversity is not optimal, but is better than that of many
households on the island.

In terms of the lessons from this household diet vignette, there are three major
ones. The first is that this family likes eating animal protein from seafood or other
sources, and usually has fairly ready access to it. While the most common meat is
chicken, fish also makes a strong showing. It is also noteworthy that the vast majority of
fish protein comes from fish that Harold catches and does not sell, giving the family a
ready, if not completely assured source that they do not have to buy. Red beans
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sometimes make an appearance on the plate alongside meat or fish; during times of
diminished cash reserves it the beans might be a substitute instead.
As is overwhelmingly clear from the text of the vignette, the second lesson is that
starchy foods such as rice, bananas, and plantains make up a very high proportion of any
meal. While the heaping plates eaten by the MacLeod Lorenzo family indicate a caloric
sufficiency, if not over-sufficiency, it is also worth further research in order to ascertain
whether typical diets in these two communities have too many calories from starch,
especially given the dearth of green vegetables. Though fresh fruit rarely figures into
meals, this aspect may not be as worrisome as at first blush, as most members of this
family eat or drink the juice of a wide variety of fruits when they are in season as a snack
between meals. These snacks may make up some of the possible shortfall in
micronutrients, but further research is necessary to parse this portion of the dietary
adequacy picture.
Finally, there is the issue of food commoditization, which is elsewhere described
in vignettes about selling fish (The Fishing Trip) and in the commoditization section of
Chapter 7. This vignette illustrates the point by the fact that almost every rare example of
wild game mentioned is somehow involved in a monetary exchange. Even among the
men in the MacLeod Lorenzo family, most of the discourse surrounding iguana hunting
involves a desire to sell eggs rather than solely a desire to eat iguana themselves. This
treatment of food as a commodity in this story dovetails with ideas about
commoditization and increase in vulnerability in the form of food insecurity in the event
of rapid price inflation or failure of income to keep pace (see Chapters 7 and 11).

335

CONCLUSION
Generally, most households in this study have diets that fall into the medium
diversity rather than the low or high diversity categories. Though the mean diversity
score is in the medium range for both rounds of data collection, it is significantly higher
during the low and dry season than during the wet and high season. This circumstance
may be due to greater reliability of food shipments to the island from the mainland during
the dry season than the wet season, when heavy rains and rough seas often preclude ships
from crossing the Bay of Honduras and docking in Roatán’s ports. While community of
residence and artisanal fishing category are significant factors in dietary diversity for both
rounds, occupational group is a significant factor only during Round 1, in the low dry
season. Punta Gorda has significantly greater mean dietary diversity than West End and
households more heavily involved in artisanal fishing have significantly greater mean
dietary diversity than those less heavily involved. A possible explanation for this
circumstance is that, with the combination of households that practice artisanal fishing
sometimes or often and those that work in the seafood processing plant in Oak Ridge or
aboard commercial fishing boats, households in Punta Gorda has more access to seafood
on average than households in West End. For Round 1, households whose main
livelihood falls into the shipping, seafood, and office category have significantly greater
mean dietary diversity than households whose main livelihood falls into the tourism work
category. This circumstance may also have to do with greater access to seafood for the
former category than the latter due to the possibility of bringing ‘product’ home from
work.
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In terms of dietary adequacy, the sample appears to have adequate intake of
protein and carbohydrates, but also a very high intake of simple sugars and saturated fats.
This circumstance is most likely explicable by the wide availability and low price per unit
volume of foods such as corn chips, suckers, soft drinks, and beer. While the other
components show significant variance by at least one or a few factors, junk food only
varies for the sample cross-seasonally and does not vary in either round or crossseasonally by any independent variable. Coupled with the high mean proportions for the
sample and the independent variable groups, this lack of variance indicates a high
prevalence of overconsumption of junk food.
While the foregoing household diet vignette only profiles dietary diversity for one
household, common responses to the open ended question about frequently consumed
foods in the semi-structured household interview instrument reveal a common theme of
high frequency of starchy foods such as green bananas and rice, as well as meats like
chicken. Though fish is less commonly mentioned for some segments of the sample, it
does provide an important source of protein in others.
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CHAPTER 9:
FOOD SECURITY

INTRODUCTION
Along with dietary diversity, food security is an important component of
nutritional health and has been shown to be affected by changes in local economies and
in modes of accessing food on a household level (Leatherman and Goodman 2005;
Leatherman 2005; Himmelgreen et al. 2006, Coats et al. 2007). The first section of this
chapter reports quantitative results of food security surveys for the sample, by
community, occupational group, income group, tourism involvement, subsistence
cultivation category, and artisanal fishing category. The second section explores lived
experience of food insecurity.

QUANTITATATIVE FOOD SECURITY RESULTS
Because food security score is not normally distributed, I have done all of the
statistical tests using ranked scores for food security score. The food security categories
are derived from the untransformed central tendencies. As stated in Chapter 3, the
category of food secure corresponds to a score of 0-1 on the HFIAS, mildly food insecure
2-8, moderately food insecure 9-16, and severely food insecure 17-27. Table 9.1 gives
central tendencies and categorical frequencies of food security for the sample.
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Table 9.1: Food Security Central Tendencies and Categorical Frequencies
Round
#
Round
1
Round
2

Mean

SD

Median

SD

8.00

Rank
Mean
39.10

8.15

6.25

7.36

6.56

6.00

33.50

19.06

25.95

Food
Secure
16
(20%)
18
(27%)

Mild
Insecure
30
(37%)
20
(31%)

Mod.
Insecure
27
(33%)
22
(33%)

Sev.
Insecure
8 (10%)
6 (9%)

Total
81
(100%)
66
(100%)

Figure 9.1 includes two bar graphs depicting the frequencies of each of the food security
categories for both rounds.

Figure 9.1: Bar Graphs of Food Security Category Frequencies for the Sample for Round
1 (top) and Round2 (bottom)
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For both rounds, the mean for the sample lies in the mild insecurity category and the
households are fairly evenly spread across the categories, with some concentration in the
mild and moderate insecurity categories. The paired t-test for seasonality shows
significant seasonal difference in ranked HFIAS score, with a test statistic of 2.74, 65
degrees of freedom, and a p-value of 0.01.

Food Security Variance between Communities
While neither round of data collection shows a significant difference in mean food
security score between West End and Punta Gorda, it is interesting to note that West End
had roughly double the percentage of food secure and severely food insecure households
as Punta Gorda. Both communities did have mean and median scores falling within the
mild food insecurity category. Table 9.2 gives the central tendencies and categorical
frequencies for food security for both communities for both rounds of data collection.
Figure 9.2 shows the inter-communal category frequency differences for Rounds 1 and 2,
respectively.
Table 9.2: Food Security Central Tendencies and Categorical Frequencies by
Community
Comm.
West
End R1
West
End R2
Punta
GordaR1
Punta
GordaR2

Mean
Score
7.90

SD

Rank
Mean
39.10

SD

7.49

Median
Score
6.50

8.41

7.03

8.00

31.85

20.93

7.07

5.64

4.50

42.85

20.71

7.61

6.23

7.00

34.88

17.54

25.95
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Food
Secure
11
(28%)
5
(12%)
10
(33%)
8
(22%)

Mild
Insecure
13
(32%)
17
(42%)
7 (24%)

Mod.
Insecure
11
(28%)
16
(39%)
9 (30%)

Sev.
Insecure
5 (12%)

Total

3 (7%)

41

4 (13%)

30

13
(36%)

13
(36%)

2 (6%)

36

40

Figure 9.2: Bar Graphs of Categorical Frequencies for Food Security by Community for
Round 1 (top) and Round 2 (bottom)
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While West End households are more evenly distributed among the food security
categories during Round 1, Punta Gorda shows more of a central tendency toward the
mild and moderate categories. A t-test of ranked HFIAS scores for Round 1 has a test
statistic of -0.35 with 75 degrees of freedom and a p-value of 0.48. For Round 2, both
communities show central tendencies in the mild insecurity category. While Punta Gorda
has a slightly more even distribution across the categories in Round 2 than Round 1, it
still tends toward the mild and moderate categories. West End is again more evenly
distributed across all four categories. The test statistic for the Round 2 t-test is -0.64,
with 64 degrees of freedom and a p-value of 0.53. The community rANOVA has an Fstatistic of 0.94 with one degree of freedom and a p-value of 0.34, indicating a lack of
significant cross seasonal variance in ranked mean HFIAS score by community.

Food Security Variance between Occupational Groups
Original Categories
While Round 1 analysis yielded noticeable differences in categorical frequencies
for the business and high level tourism category from the other categories, there is no
significant variance in food security scores between the occupational groups for either
round of data collection. Table 9.3 gives central tendencies and categorical frequencies
of food security by occupation for both rounds. Figure 9.3 graphically depicts the
categorical differences between occupational groups for food security for Rounds 1 and
2, respectively.
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Table 9.3: Food Security Central Tendencies and Categorical Frequencies by
Occupational Group for both Rounds
Occ.
Grp.
Bus.
R1
Bus.
R2
MidTr.R1
MidTr.R2
Sm. Sc.
Ent. R1
Sm. Sc.
Ent. R2
Ship. &
Sea. R1
Ship. &
Sea. R2
Off.&
Ret. R1
Off. &
Ret.R2

Mean
Score
5.33

SD

Rank
Mean
27.72

SD

8.27

Median
Score
0.00

5.00

6.92

2.00

25.64

19.93

9.50

7.01

8.00

45.94

24.38

6.67

6.04

5.00

31.78

18.19

9.17

5.25

9.24

46.08

19.80

8.43

6.33

8.31

35.87

18.73

9.17

5.69

8.50

45.83

19.12

7.29

6.72

6.00

34.92

17.86

7.00

8.10

6.00

35.29

29.02

9.11

7.34

7.00

38.56

21.72

26.80

Food
Secure
10
(55%)
5
(38%)
1
(13%)
3
(33%)
2 (7%)
5
(24%)
0
3
(21%)
3
(43%)
2
(22%)

Mild
Insecure
3 (17%)

Mod.
Insecure
3 (17%)

Sev.
Insecure
2 (11%)

4 (31%)

3 (23%)

1 (8%)

4 (50%)

1 (12%)

2 (25%)

2 (22%)

4 (44%)

0

11
(37%)
5 (24%)

16
(53%)
9 (43%)

1 (3%)

10
(56%)
6 (43%)

6 (33%)

2 (11%)

4 (29%)

1 (7%)

2 (29%)

1 (14%)

1 (14%)

3 (34%)

2 (22%)

2 (22%)

2 (9%)

Total
18
(100%)
13
(100%)
8
(100%)
9
(100%)
30
(100%)
21
(100%)
18
(100%)
14
(100%)
7
(100%)
9
(100%)

While in Round 1 the business and office groups tend to fall more toward the food secure
to mildly insecure end of the spectrum, the mid-level group tend toward either mild or
severe insecurity and the small scale enterprise and shipping and seafood groups tend
toward the center of the continuum at mild or moderate insecurity. The ANOVA shows
no significant intergroup variance, with an F-statistic of 2.37, four degrees of freedom,
and a p-value of 0.06, just inside the confidence interval. For Round 2, the food security
central tendencies are slightly lower, except for the office and retail group. Generally,
the occupational groups seem to be spread out a little bit more evenly between food
security, mild insecurity, and moderate insecurity for Round 2 than Round 1.
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Figure 9.3: Bar Graphs of Food Security by Occupational Group for Round 1 (top) and
Round 2 (bottom)
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While overall, the Round 2 figures reflect a similar pattern as Round 1 but with a
downward trend in mean and median scores, it is noteworthy that the percentage of food
secure households in the business group drops by over 10% and that the mean and
median scores for the office and retail groups are the only ones to increase. The change
in business group frequencies is most likely attributable to the disproportionate attrition
of this category from the sample between rounds of data collection. Overall low numbers
in the office group, coupled with the shift of a few households into this primary
occupational group between rounds most likely accounts for the shift in central
tendencies. For Round 2, the ANOVA shows no significant intergroup variance. The Fstatistic was 0.82, with four degrees of freedom and a p-value of 0.52. Interestingly
enough, the rANOVA does show significant cross-seasonal variance between the
occupational groups in dietary diversity, with a p-value of 2.49, four degrees of freedom
and a p-value of 0.05. This significant inter-seasonal variance may stem from the fact
that ranked means for the mid-level tourism, small scale enterprise, and shipping and
seafood categories change by more than ten points between seasons but the business and
office and retail categories do not.

Collapsed Categories
As with the original categories, there is no significant variance in food security
scores between the occupational groups for either round of data collection. Table 9.4
gives central tendencies and categorical frequencies of food security by occupation for
both rounds.
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Table 9.4: Food Security Central Tendencies and Categorical Frequencies by
Occupational Group
Occ.
Group
Tour.
WorkR1
Tour.
WorkR2
Sm. Scl.
Ent. R1
Sm. Scl.
Ent. R2
SSO R1

Mean
Score
6.62

SD

Rank
Mean
33.33

SD

8.01

Median
Score
3.50

5.68

6.48

2.50

28.18

19.04

9.17

5.25

10.50

46.08

19.80

8.17

6.86

8.00

35.87

18.73

8.56

6.35

8.00

42.88

22.20

SSO R2

8.24

6.86

7.00

36.48

19.17

26.99

Food
Secure
11
(42%)
8
(36%)
2 (7%)
5
(22%)
3
(12%)
5
(24%)

Mild
Insecure
7 (30%)

Mod.
Insecure
4 (15%)

Sev.
Insecure
4 (15%)

Total

6 (27%)

7 (32%)

1 (5%)

22

11
(37%)
7 (30%)

16
(53%)
9 (39%)

1 (3%)

30

2 (9%)

23

12
(48%)
7 (33%)

7 (28%)

3 (12%)

25

6 (29%)

3 (14%)

21
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While the mean score of the tourism work group falls within the mild food insecurity
range, the small scale enterprise group mean is located within the moderate insecurity
range and the shipping, seafood, and office group is on the border between mild and
moderate food insecurity. Though there is a wide degree of variation in income and job
security within the tourism work group, the high number of business owners and dive
instructors in this group, with their tendency toward food security, tends to lower the
HFIAS score into the mild insecurity range. While the Round 1 ANOVA has an Fstatistic of 2.26 with two degrees of freedom and a p-value of 0.11, the Round 2 ANOVA
has an F-statistic of 1.30 with two degrees of freedom and a p-value of 0.28. The
rANOVA does reveal a significant cross-seasonal variance in ranked HFIAS score by
occupational group, with an F-statistic of 3.61, two degrees of freedom, and a p-value of
0.03. Figure 9.4 shows bar graphs of food security categorical frequencies for both
rounds.
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Figure 9.4: Bar Graphs of Food Security Categorical Frequencies by Occupational
Group for Round 1 (top) and Round 2 (bottom)
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Food Security Occupational Group Synopsis
Though the collapsing of occupational categories trades sensitivity for more
robust cell sizes, it appears to make little difference in the statistical results. Though the
Round 1 (low dry season) variance in the original categorization is closer to being
significant than the Round 1 variance in the collapsed categorization, the values are
similar otherwise, to include the fact that while the variances are not significant for either
round, the cross-seasonal variance is significant, most likely based on the fact that the
ranked mean score for the small scale enterprise category drops more during Round 2
(high wet season) than the tourism work or shipping, seafood, and office categories. It is
possible that increased income from tourism during the high season makes a significant
difference in food security for small scale enterprises such as water taxi operators and
vendors seeking to capitalize on discretionary spending by tourists.

Food Security Variance between Income Groups
Original Categories
Of all the household categories, the income groups show the clearest distinction in
food security. There is significant inter-group variance for both rounds of data collection.
Table 9.5 gives the central tendencies and categorical frequencies for food security by
income group for both rounds. Figure 9.5 depicts these differences graphically for the
respective rounds of data collection. As the table shows, for Round 1(low dry
season)each mean score differs by at least three points, and the median differences are
even more pronounced. Indeed the median scores each fall in a different category, with

348

the low income median being moderately insecure, the medium income median mildly
insecure, and the high income median food secure.

Table 9.5: Central Tendencies and Categorical Frequencies for Food Security by Income
Group
Income
Group
Low
Inc. R1
Low
Inc. R2
Med.
Inc. R1
Med.
Inc. R2
High
Inc. R1
High
Inc. R2

Mean
Score
11.47

SD

Rank
Mean
52.33

SD

6.49

Median
Score
11.00

21.30

Food
Secure
1 (7%)

Mild
Insecure
5 (33%)

Mod.
Insecure
5 (33%)

Sev.
Insecure
4 (27%)

11.13

6.71

13.50

44.75

17.44

1 (6%)

5 (31%)

6 (38%)

4 (25%)

8.19

6.46

8.00

41.41

22.70

7.00

32.35

18.27

4.50

5.52

1.00

27.32

22.54

22
(42%)
11
(28%)
3 (21%)

18
(35%)
15
(37%)
4 (29%)

4 (8%)

6.12

2.70

4.83

1.50

20.10

15.52

8
(15%)
12
(30%)
7
(50%)
5
(50%)

7.03

4 (40%)

1 (10%)

0

2 (5%)
0

Total
15
(100%)
16
(100%)
52
(100%)
40
(100%)
14
(100%)
10
(100%)

While in categorical frequencies the low income group tends from mild to severe food
insecurity and the medium group from mild to moderate insecurity, the high income
group tends toward food security or mild insecurity. The ANOVA shows a significant
inter-group variation for Round 1 (low dry season), with an F-statistic of 4.53, two
degrees of freedom, and a p-value of 0.01. Post hoc testing reveals a significant
difference between the low and high income groups in mean food security score. During
Round 2 (high wet season), the differences in central tendencies are at least as
pronounced as in Round 1. While the mean food security score declines for all groups
for Round 2, the decline is sharper for medium income group than the low income group,
and sharper still for the high income group. The low income group still has a mean and
median in the moderate insecurity category while the medium income group still has both
central tendencies in the mild insecurity category. The high income group has a mean in
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the low range of the mild insecurity category and a median that is a tenth of a point above
the food secure category at 1.50.

Figure 9.5: Bar Graphs of Food Security by Income Group for Round 1 (top) and Round
2 (bottom)
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The ANOVA for Round 2 shows significant inter-group variation with an F-statistic of
6.18, two degrees of freedom, and a p-value of 0.01. Post hoc testing again yields a
significant difference between the low and high income groups. The rANOVA for
ranked HFIAS score by income group shows a significant cross seasonal variance, with
an F-statistic of 5.44, two degrees of freedom, and a p-value of 0.01.

Collapsed Categories
In contrast to the original categories, the collapsed income categories only show
significant variance in food security for Round 2 (high wet season). Table 9.6 gives the
central tendencies and categorical frequencies for food security by income group for both
rounds. Figure 9.6 depicts these differences graphically for the respective rounds of data
collection.
Table 9.6: Central Tendencies and Categorical Frequencies for Food Security by Income
Group
Income
Group
Low
Inc. R1
Low
Inc. R2
High
Inc. R1
High
Inc. R2

Mean
Score
9.64

SD

Rank
Mean
46.77

SD

6.14

Median
Score
9.00

9.62

7.00

10.50

40.04

18.87

7.15

6.75

6.00

37.03

24.09

5.90

5.89

3.56

29.25

18.18

21.42

Food
Secure
3 (9%)
4
(15%)
13
(27%)
14
(35%)

Mild
Insecure
14
(42%)
8 (31%)

Mod.
Insecure
11
(33%)
9 (35%)

Sev.
Insecure
5 (15%)

Total

5 (19%)

26

16
(33%)
12
(30%)

16
(33%)
13
(33%)

3 (4%)

48

1 (3%)

40

33

As the table shows, the mean score for the lower income group is in the moderate
insecurity range while that of the higher income group is in the mild insecurity range. It
is also interesting to note that the mean score for the higher income group drops more
than one point during Round 2 (high wet season), the high tourism season, while the
mean score for the lower income group is essentially the same.
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Figure 9.6: Bar Graphs of Food Security Categorical Frequencies by Income Group for
Round 1 (top) and Round 2 (bottom)
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Though both groups tend to cluster in the mild and moderate insecurity categories for
both rounds, there is notable divergence at the ends of the spectrum, with the lower
income group having a higher percentage of severely insecure households while the
higher income group has a much higher percentage of food secure households during
both rounds. While the variance in food security score is shy of significant during Round
1, it is noteworthy, with a test statistic of 1.87, 79 degrees of freedom, and a p-value of
0.07. The Round 2 t-test, conducted on data collected during the high season, does show
a significant variance between lower and higher income households, with a test statistic
of 2.32, 64 degrees of freedom, and a p-value of 0.02. Indeed, this is one of only two
instances of significant variance in food security between groups for this project. The
rANOVA shows significant cross seasonal variance in food security, with an F-statistic
of 7.31, one degree of freedom and a p-value of 0.01. It may be that the high season
increases the money available for food, and consequently food security, to a marked
degree for higher income households but not for lower income households.

Food Security Income Group Synopsis
As with dietary diversity, the collapsing of income categories sacrifices sensitivity
for larger cell sizes. While the original categorization shows the expected direct
relationship between estimated income level and food security, the collapsed
categorization shows no significant variance in food security for Round 1 (low dry
season) though the p-value is close to the cutoff for significance. Given the
preponderance of interview responses from households with sporadic income from food
or souvenir sales versus responses of business owners and dive instructors, the original
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categorization of income is probably highly reflective of the food security situation on
Roatán.

Food Security Variance by Tourism Involvement
Interestingly enough, tourism involvement seems to make little difference in food
security during the low season (Round 1), but seems to be a more important factor during
the high season (Round 2). Table 9.7 shows central tendencies and categorical
frequencies of food security by tourism involvement for both rounds. Figure 9.7 gives
bar graphs of the categorical frequencies for food security by tourism involvement for the
respective rounds.
Table 9.7: Food Security Central Tendencies and Categorical Frequencies by Tourism
Involvement
Tour.
Work
No R1

Mean
Score
8.00

SD

Rank
Mean
40.88

SD

5.96

Median
Score
8.00

No R2

8.30

6.44

8.00

38.14

17.66

Yes
R1
Yes
R2

8.80

7.16

9.00

41.10

25.89

5.57

6.41

3.00

28.26

19.50

20.57

Food
Secure
5
(13%)
6
(17%)
11
(26%)
12
(39%)

Mild
Insecure
17
(45%)
11
(31%)
13
(30%)
9 (29%)

Mod.
Insecure
14
(37%)
15
(43%)
13
(30%)
7 (22%)

Sev.
Insecure
2 (5%)

Total

3 (9%)

35

6 (14%)

43

3 (10%)

31

38

The Round 1(low dry season) mean and median for both groups are similar, placing the
no tourism involvement category just inside the mild insecurity category and the tourism
involvement group just in the moderate insecurity category. While the no group clumps
in the mild and moderate insecurity categories, the yes group is a bit more evenly
dispersed between all four food security categories. The t-test for Round 1 yields no
significant difference in food security between households not involved in tourism and
those that were.
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Figure 9.7: Bar Graph of Food Security Categorical Frequencies by Tourism
Involvement for Round 1(top) and Round 2 (bottom)
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The test statistic is -0.43 with 78 degrees of freedom and a p-value of 0.97. In contrast to
Round 1, Round 2 (high wet season) shows a significant difference in household food
security between those households not involved in tourism and those that are involved.
During Round 2, the mean and median scores for the non-involved group stay in the mild
insecurity category while the mean score for the involved group goes down a little over
two points and the median goes down five points, dropping well into the mild insecurity
category. While the no group is spread a little more evenly over the categories than in
Round 1, it still tends toward the mild and moderate insecurity categories. The yes group
has the largest percentage in the food secure category and the percentages get
progressively smaller with severity of food insecurity category. The t-test shows a test
statistic of 2.16 with 64 degrees of freedom and a p-value of 0.03. It is possible that
tourism involvement makes a significant difference in food security during the high
season but not the low season due to the higher volume of tourists and tourism jobs and
entrepreneurial opportunities during the former season. The rANOVA does not reveal
significant cross-seasonal variance, with an F-statistic of 0.97, one degree of freedom,
and a p-value of 0.33.

Food Security Variance between Subsistence Cultivation Categories
Original Categories
Jeffry Constable’s opinions on the need for people to cultivate some of their food as a
failsafe notwithstanding, subsistence cultivation does not make a significant difference in
food security for either round of data collection. The food security central tendencies and
categorical frequencies for the subsistence cultivation categories for both rounds appear
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below in Table 9.8. Figure 9.8 presents bar graphs depicting food security category
frequencies by subsistence cultivation intensity for Rounds 1 and 2, respectively.
Table 9.8: Food Security Central Tendencies and Categorical Frequencies by
Subsistence Cultivation Category
Sub.
Cult
None
R1
Sm.
Amt.R1
Mod.
Amt.R1
Lg.
Amt.R1
None
R2
Sm.
Amt.R2
Mod.
Amt.R2
Lg.
Amt.R2

Mean
Score
8.68

SD

Rank
Mean
43.03

SD

6.42

Median
Score
8.00

8.00

7.04

8.00

36.33

19.65

8.10

7.35

5.00

40.00

27.02

5.67

6.76

6.00

33.40

19.59

8.35

6.85

8.00

40.76

22.01

7.33

4.96

5.00

27.78

16.03

5.31

5.13

4.50

32.17

20.62

10.00

8.72

14.00

40.17

27.99

23.38

Food
Sec.
7
(19%)
5
(29%)
2
(9%)
2
(34%)
7
(27%)
5
(24%)
5
(31%)
1
(33%)

Mild
Insec.
13
(35%)
5 (30%)

Mod.
Insec.
12
(32%)
5 (29%)

Sev.
Insec.
5 (14%)

10
(48%)
2 (33%)

8 (38%)

1 (5%)

2 (33%)

0

6 (23%)

9 (35%)

4 (15%)

7 (33%)

7 (33%)

2 (10%)

7 (44%)

4 (25%)

0

0

2 (67%)

0

2 (12%)

Total
37
(100%)
26
(100%)
17
(100%)
21
(100%)
21
(100%)
16
(100%)
6
(100%)
3
(100%)

The Round 1(low dry season) means for every category except none, which is in the
moderate insecurity category, are in the mild insecurity category and the medians for
every cultivation category fall in the mild insecurity category. Except for the moderate
amount group clustering around the mild and moderate insecurity categories, the groups
tend to be fairly evenly spread across the food security categories. The Round 1 (low dry
season) ANOVA shows no significant variance between the cultivation categories in food
security, with an F-statistic of 0.36, three degrees of freedom, and a p-value of 0.78.
Overall, the subsistence cultivation categories have central tendencies in food security in
Round 2 (high wet season) similar to Round 1 (low dry season). The mean and median
are noticeably higher for the large amount category, but this may be due to the 50%
attrition rate for that part of the sample (three households versus six in Round 1).
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Figure 9.8: Bar Graphs of Food Security by Subsistence Cultivation Category for Round
1(top) and Round 2 (bottom)
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The central tendencies for all of the cultivation categories fall in the mild insecurity
category, except the large amount group, which falls in the moderate insecurity category.
The categorical frequencies are similar to Round 1(low dry season); each cultivation
category is spread fairly evenly across the food security categories except the large
amount category. With an F-statistic of 0.87, three degrees of freedom, and a p-value of
0.46, the Round 2 (high wet season) ANOVA reveals no significant variance in food
security across the cultivation categories. The rANOVA has an F-statistic of 0.43 with
three degrees of freedom and a p-value of 0.73.

Collapsed Categories
As with the original categories, the collapsed subsistence cultivation
categorization does not make a significant difference in food security for either round of
data collection. The food security central tendencies and categorical frequencies for the
subsistence cultivation categories for both rounds appear below in Table 9.9. Figure 9.9
shows bar graphs depicting food security category frequencies by subsistence cultivation
intensity for Rounds 1 and 2, respectively.

Table 9.9: Food Security Central Tendencies and Categorical Frequencies by
Subsistence Cultivation Category
Sub.
Cult
NoneSm.R1
NoneSm.R2
Mod.Lg.R1
Mod.Lg.R2

Mean
Score
8.46

SD

Rank
Mean
42.07

SD

6.95

Median
Score
8.00

7.89

6.23

5.00

35.02

19.74

7.56

5.95

8.00

17.97

21.62

6.05

7.07

8.00

29.74

19.97

24.36

Food
Secure
12
(22%)
12
(25%)
4
(15%)
6
(32%)
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Mild
Insecure
18
(33%)
13
(28%)
12
(44%)
7 (36%)

Mod.
Insecure
17
(32%)
16
(34%)
10
(37%)
6 (32%)

Sev.
Insecure
7 (14%)

Total

6 (13%)

47

1 (4%)

27

0

19

54

Figure 9.9: Bar Graph of Food Security Categorical Frequencies by Subsistence
Cultivation Category for Round 1 (top) and Round 2 (bottom)
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All of the means and medians shown in the table fall within the mild insecurity category.
While the none to small amount cultivation category is spread relatively evenly across all
for food security categories, the moderate to large amount of cultivation group tends to
cluster more in the mild and moderate insecurity categories. While the Round 1 t-test has
a test statistic of 0.58 with 79 degrees of freedom and a p-value of 0.56, the Round 2 ttest has a test statistic of 1.02 with 64 degrees of freedom and a p-value of 0.31. The
rANOVA has an F-statistic of 0.15 with one degree of freedom and a p-value of 0.70.

Food Security Subsistence Cultivation Category Synopsis
Aside from providing more robust subsamples, the collapsing of subsistence
cultivation categories makes little difference to the analysis of food security. As with
dietary diversity, this circumstance may be caused by insufficient subsistence production
to greatly influence food security in any household. According to one West End man, it
takes fifty acres to produce enough bananas or plantains to sustain a typical household
year-round. No household in the sample has nearly that much land under cultivation.

Food Security Variance between Artisanal Fishing Categories
Original Categories
In contrast to its significant relationship to dietary diversity, artisanal fishing does not
play a significant factor in food security. Table 9.10 gives the central tendencies and
categorical frequencies for food security by artisanal fishing category for both rounds.
Figure 9.10 gives bar graphs of differential food security category frequencies by
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artisanal fishing category for Rounds 1(low dry season) and 2 (high wet season),
respectively.
Table 9.10: Central Tendencies and Categorical Frequencies in Food Security by
Artisanal Fishing Category
Art.
Fish
Never
R1
Never
R2
Rare.
R1
Rare.
R2
Some.
R1
Some.
R2
Often
R1
Often
R2

Mean
Score
8.10

SD

Rank
Mean
46.76

SD

6.89

Median
Score
8.00

6.43

5.95

5.00

31.25

17.81

10.73

7.11

13.00

50.50

26.26

9.25

7.19

9.00

40.19

17.36

6.71

6.66

7.00

34.86

22.06

7.64

7.23

6.00

33.68

12.16

8.60

4.09

8.72

44.40

15.18

8.50

6.86

11.00

35.17

21.83

24.71

Food
Secure
8
(21%)
8
(27%)
2
(18%)
1
(13%)
6
(28%)
7
(32%)
0

Mild
Insecure
15
(38%)
11(36%)

Mod.
Insecure
11
(28%)
9 (30%)

Sev.
Insecure
5 (13%)

2 (18%)

5 (46%)

2 (18%)

3 (37%)

3(37%)

1 (13%)

9 (43%)

5 (24%)

1 (5%)

6 (27%)

6 (27%)

3 (14%)

4 (40)

6 (60%)

0

2
(33%)

0

4 (67%)

0

2 (7%)

Total
39
(100%)
30
(100%)
11
(100%)
8
(100%)
21
(100%)
22
(100%)
10
(100%)
6
(100%)

For Round 1(low dry season), all of the artisanal fishing categories tended to clump in the
mild and moderate insecurity categories. The reason for the pattern of central tendencies
described above is not completely clear. It is possible that those households that never or
sometimes engage in artisanal fishing have steadier streams of income than those that
rarely or often do. Indeed, making a living by artisanal fishing subjects a household to
variability of luck in catching the fish and in selling the surplus, as shown by the Harold
MacLeod fishing trip vignette in Chapter 4. The Round 1 (low dry season) ANOVA
yields no significant difference in mean food security score, with an F-statistic of 1.67,
three degrees of freedom, and a p-value of 0.33. In general, the artisanal fishing
categories show similar central tendencies and categorical frequencies in food security in
Round 2 (high wet season) to those in Round 1 (low dry season).
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Figure 9.10: Bar Graphs of Food Security by Artisanal Fishing Category for Round 1
(top) and Round 2 (bottom)
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Again, the never and sometimes categories have central tendencies in the mild insecurity
range while the rarely and often categories have central tendencies in the moderate
insecurity range. The households seem fairly evenly spread across the food security
categories except in the often group, which has a small number for Round 2 (high wet
season). The Round 2 (high wet season) ANOVA yields no significant variance in mean
food security score across the artisanal fishing categories. The F-statistic is 0.47 with
three degrees of freedom and a p-value of 0.70. The rANOVA has an F-statistic of 0.21
with three degrees of freedom and a p-value of 0.89, revealing no significant crossseasonal variance in food security for artisanal fishing categories.

Collapsed Categories
In a manner similar to the original categories, the collapsed artisanal fishing
categories show no significant variance in food security for either round of data
collection. Table 9.11 gives the central tendencies and categorical frequencies for food
security by artisanal fishing category for both rounds. Figure 9.11 gives bar graphs of
differential food security category frequencies by artisanal fishing category for Rounds 1
and 2, respectively.
Table 9.11: Central Tendencies and Categorical Frequencies in Food Security by
Artisanal Fishing Category
Art.
Fish
NeverrareR1
NeverrareR2
Some.OftenR1
Some.OftenR2

Mean
Score
8.68

SD

Rank
Mean
42.90

SD

6.95

Median
Score
8.00

7.03

6,23

5.00

33.13

17.87

7.32

5.95

8.00

37.94

20.35

7.82

7.07

8.00

34.00

20.90

25.12
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Food
Secure
10
(20%)
9
(24%)
6
(19%)
9
(32%)

Mild
Insecure
17
(34%)
14
(36%)
13
(42%)
6 (21%)

Mod.
Insecure
16
(32%)
12
(32%)
11
(36%)
10
(36%)

Sev.
Insecure
7 (14%)

Total

3 (8%)

38

1 (3%)

31

3 (11%)

28

50

Figure 9.11: Bar Graph of Food Security Categorical Frequencies by Artisanal Fishing
Category for Round 1 (top) and Round 2 (bottom)
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Except for the never or rarely group during Round 1 (low dry season), all of the means
listed in the table above fall into the mild insecurity category; all of the medians do fall
into that category. As with many other independent categories, the households tend to
cluster in the mild and moderate insecurity categories for artisanal fishing groups. While
both groups see a rise in percent of food secure households between rounds, and the
sometimes or often category sees a slight rise in the number of food secure households,
the never to rarely group has a lower percentage of severely insecure households during
Round 2 (high wet season) and the sometimes or often group has a slightly higher
percentage of severely insecure households. The reason for the pattern of central
tendencies described above is not completely clear. It is possible that those households
that never or rarely engage in artisanal fishing have steadier streams of income than those
that sometimes or often do. The Round 1 t-test yields a test statistic of 0.97 with 73
degrees of freedom and a p-value of 0.33 while the Round 2 t-test yields a test statistic of
-0.18 with 64 degrees of freedom and 0.86. The rANOVA has an F-statistic of 0.24 with
one degree of freedom and a p-value of 0.62, revealing no significant cross-seasonal
variance in food security for the artisanal fishing categories.

Food Security Artisanal Fishing Category Synopsis
For artisanal fishing as an independent variable, categorization scheme does not
appear to make significant difference in the analysis. In both iterations, there is no
significant difference in food security by artisanal fishing category and both groups tend
to cluster toward the middle categories of mild and moderate food insecurity. It is
unclear why more frequent artisanal fishing is associated with better mean ranked scores

366

in dietary diversity but not in food security. It could be that income from fishing or direct
consumption of resulting seafood adds to dietary diversity through increased purchasing
power or protein from seafood, but that the catch is too sporadic to positively influence
household food security to a significant degree.

LIVING WITH FOOD INSECURITY ON ROATÁN
According to common discourse from household interviews, two of the most
important elements to food insecurity are a constant upward trend in food prices and lack
of access to land for subsistence cultivation. While fuel prices affect food prices, thereby
impacting what households can and cannot afford to buy, curtailed land access and food
production puts households at the mercy of a commoditized food system to an ever
greater degree.
Overall, respondents in both communities share a consensus that fuel prices show
a sharp upward trend both on the island and nationally. These rising prices are a
determinant for wholesale and retail food prices on the island due to the cost of shipping
food from the mainland to the island. A woman living with her large extended family in
La Berinchia states, “Before, things were cheaper; now they are more expensive. A kilo
of Manteca used to be L28 and now it is L40. Rice has gone from L10 to L16 a pound.
Beans have gone from L5 to L24-30 a pound.”
A cook for a popular West End bar says, “Yeah, it’s changed a lot. First, flour
was like L6 a pound, now it’s like, L40 for five pound [L8 a pound]. I would say
everything’s gone up in price…you’d go to the store with L1000 and have food for the
whole week, I mean for the whole month, but not now. Prices go up… Beans have really
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gone up high. Beans was like L8 a pound and now it’s like, L20.” Punta Gorda tour
guide and artisanal fisherman Javier Jones says, “[Food prices are] very high…especially
the part about the gas went up. Every time the gas goes up, the foods goes up. Never
goes down. They can regulate the costs of the gas in America or whatever part, but here
they never go down. The gas stays up and the food goes up…Rice was L5, now is L11 a
pound. The beans was L9 and now it L28 for the pound. The fish was L12 and now is
L30 a pound.” A laid off commercial sailor in Punta Gorda describes rising food costs in
this manner, “…Food is very expensive, it rises almost every month…. milk, cereals,
meats. Milk used to be L79 for the pound in powdered form, now it’s L150 for the
pound. Meat used to be L18 a pound and now, it depends on the type of meat, but it can
be L26, L30, or L40 a pound…We eat the same things, the rice, beans, and bananas,
because there isn’t much choice here on the island. On the mainland, you can eat many
different things, but not here.” These quotations indicate a modicum of constraint on
food choice based on steep rises in fuel and food prices, and thus a negative impact on
food security or many households.
In terms of curtailed land access and food production, Javier Jones sums up the
situation well.
The only thing is very slow is growing of groceries and growing of
crops…that is part of the changes. There is some food we can’t buy now
because the job is not too often…we can’t supply enough, you got to let it
go. Example, if you see a watermelon…maybe there’s other more
important things [that take precedence over buying that watermelon]… if
you can go fishing, you go fishing…People are slower growing crops,
there is not much land. The land is not so free as it used to be. Because
people that…own the land, and they’re not using it. They’re not giving
enough opportunity in the rules. The regulation is not [favorable] for the
farmer…The strangers that own the land are not using the land for doing
scrap, and they’re [privatizing] it…We don’t have enough land…they’re
trying to ignore us on the Santos Guardiola side, and our culture…I feel
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like they should give us more…privilege…the tourist board, the
Association of Tourism does not give much privilege to Punta Gorda,
seeing that it’s the first Garifuna village in Central America. And it’s not
promoted in the way that it should be…Sometimes the job offers, they
don’t offer much jobs to the people here. That makes a difference here
and there needs to be more help to the communities. The laws of Santos
Guardiola [the municipality] don’t look after the children here in terms of
jobs. When they have construction here, they bring in people from other
parts of Honduras or Central America and left the people from the town
or the [Municipality] without jobs…
This quotation comprehensively expresses a common theme that, currently, Roatán’s
wage economy based on tourism does not produce enough income for some households
to fully compensate for the processes of curtailed access to land, decline in food
production, and commoditization of the food system that have been ongoing on Roatán
for the last several decades (Evans 1966; 1986; Stonich 2000; Brown 2006). The dearth
of widely distributed benefit from tourism to household income and food security may be
especially pronounced as communities in the island continue to recover from the financial
crisis and the acute national political and geopolitical crisis precipitated by Mel Zelaya’s
ouster in 2009.

CONCLUSION
Overall, the mean score for dietary diversity falls within the mild food insecurity
range for both rounds, dropping by less than a point from Round 1 to Round 2. Scores
tend to cluster in the mild and moderate insecurity categories, with more households in
the food secure than severely food insecure category. There is no significant seasonal
difference in food security in the sample.
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Likewise, the two communities have a similar distribution of scores and mean
HFIAS scores and z-scores. Though West End has a slightly more even distribution of
categories across the households than Punta Gorda, both tend to cluster in the mild and
moderate insecurity categories for both rounds.
For occupational groups, the tourism work group has noticeably lower, but not
significantly different mean HFIAS scores for both rounds than the small enterprise and
shipping, seafood, and office groups. The tourism work group also has several more food
secure households than either of the other groups for both rounds. The most probable
explanation for the variance is that all of the wealthier expatriates who own businesses or
work as dive instructors or in other higher paying jobs are included in this group. This
difference is an interesting contrast to dietary diversity, where the shipping, seafood, and
office group seems to fare the best. There is a marked difference in mean scores and
categorical distributions between the lower and higher income groups, a difference that is
significant for the high wet season.
While the mean score for the lower income group falls within the moderate
insecurity category for both rounds, the mean score for the higher income group falls
within the mild insecurity category for both rounds. The higher income group has ten
more households in the food secure category than the low income group for both rounds,
though both groups tend to cluster around the mild and moderate insecurity categories.
Despite the lack of significant variance in Round 1, the tourism involvement
categories present interesting variances in food security score and category. While both
the no and yes involvement groups have mean scores at the higher end of the mild
insecurity range and a concentration in the mild and moderate insecurity categories for
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Round 1, during Round 2, the no involvement group maintains this profile but the
tourism involvement group does not. The mean score for the tourism involvement group
drops by three points the categorical distribution with the highest number of households
in the food secure category with progressively fewer households in the mild, moderate,
and severe food insecurity categories. This effect may be due to the vagaries of sample
attrition, or it may be that involvement in tourism, whether or not is the household’s
primary livelihood, has a slight protective effect for food security during the high season
but not the low season.
Interestingly, the degree to which a household practices food cultivation or
foraging seems to make little difference in food security. For subsistence cultivation
categories, mean scores fall within the mild insecurity category for both groups for both
rounds and the households cluster around the mild and moderate insecurity categories.
For artisanal fishing categories, the Round 1 mean for the never to rarely group just rises
into the moderate insecurity category and the Round 2 mean for this group is in the mild
insecurity category, as are the means for the sometimes to often group for both rounds.
Though the never to rarely group clusters around the mild and moderate insecurity
categories for both rounds and the sometimes to often group does the same for Round 1,
the sometimes to often group clusters around the food secure or the moderate insecurity
categories for Round 2.
In terms of significant variance across the seasons, only occupational group and
income show significant cross seasonal variance in food security. This state of affairs
suggests that mere involvement in tourism or food production and foraging are not as
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important to food security as what specific occupation one pursues and how much money
the household gains from said occupation.
Generally, there are few significant distinctions in food security status by
independent categorical variables. The results for occupational and tourism involvement
groups, though interesting and probably related in some way, are not significant and nonconclusive. Perhaps not surprisingly, the income groups show marked differences in
food security status, particularly in concentration in the food secure category. However,
it is unclear why the results are significant for the high wet season, but not the low dry
season. Subsistence cultivation and artisanal fishing are a surprising non-factor in food
security despite the latter’s association with dietary diversity. It is possible that even
those households that practice these two strategies with greater intensity do not acquire
enough food outside the commoditized system via these means to make a significant
difference in food security.
In terms of general ethnographic context, it is important to remember that these
quantitative differences in household food security occur in against a local and global
backdrop of secular trends of rising fuel and food prices. Just as Shah (2009; Zarger
2009) discuss possible linkages between global petroleum price spikes driven by
speculation and hyperinflation of food staple prices, many residents of Roatán link local
upward trends in food prices to steady increases in fuel prices, with the common thread
that fuel prices affect the cost of delivery from the Honduran mainland.
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CHAPTER 10:
NUTRITIONAL STATUS

INTRODUCTION
With economic profiles of the communities, household food access strategies,
dietary diversity, food security, and the effects of the food and financial crises on all of
these things outlined in previous chapters, this chapter treats the relationship between
these factors and nutritional status. Specifically, the chapter details statistical analysis of
adult body mass index (BMI), adult body fat percentage, adult waist to hip ratio, child
height for age, child weight for height, and child BMI for age. The first section of this
chapter gives quantitative results for adult respondents and the second section gives
quantitative results for children. The last section in the chapter elucidates nutritional
status in the context of the lived experience of households in West End and Punta Gorda.

RESULTS FOR ADULT RESPONDENTS
Anthropometric Measurements and BMI
In order to understand health issues related to BMI, it if first necessary to report
central tendencies for height and weight. Table 10.1 gives these central tendencies for
the sample, by sex, and by community for both rounds with a comparison of height and
weight for males and females to the latest CDC (2012) anthropometric date sheet.
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Table 10.1: Central Tendencies for Height and Weight
Independent
Variable
Round 1

Mean
Height(Cm)
162.91

SD

Mean
Weight(Kg)
80.12

SD

9.84

Median
Height
162.30

20.72

Median
Weight
78.50

Round 2

162.63

9.28

162.30

78.83

18.73

77.05

Males R1

171.75

6.50

172.20

84.92

18.11

87.80

Males R2

171.99

6.38

172.20

85.75

14.67

86.05

CDC Male
Reference
Females R1

175.90

0.20

88.70

0.45

160.15

9.07

Not
provided
160.30

78.63

21.38

Not
provided
76.00

Females R2

159.64

8.00

159.53

76.62

19.46

74.25

CDC
Female Ref.
West End
R1
West End
R2
Punta
Gorda R1
Punta
Gorda R2

162.10

0.14

75.40

0.35

160.58

10.30

Not
provided
161.50

78.32

22.62

Not
provided
73.70

161.10

10.26

162.60

75.20

19.33

72.75

165.12

8.96

164.00

81.84

18.85

81.80

163.91

8.29

161.80

81.86

17.92

81.25

BMI for the Sample, by Sex, and By Community
As a comparison variable for calculated body fat percentage, I have also
calculated BMIs for the household interview respondents. The equation for BMI is
BMI=Wt(Kg)/(Ht(m))2 (CDC 2012). Table 10.2 gives central tendencies for BMI with
categorical frequencies of underweight, normal weight, overweight, and obese
respondents for the sample, by sex, and by community with reference male and female
BMI data from the latest CDC (2012) anthropometric date sheet.
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Table 10.2: BMI Central Tendencies and Categorical Frequencies
Ind.
Var.
Round 1

Mean
BMI
30.22

SD

Mean
ZBMI
0.00

SD

7.62

Median
BMI
29.15

1.00

Underweight
3 (4%)

Round 2

29.79

6.85

28.05

0.00

1.00

1 (2%)

Male R1

28.70

5.72

30.70

-0.20

0.75

1 (5%)

Male R2

29.27

4.90

30.80

-0.08

0.72

0

CDC M.
Reference
Female
R1
Female
R2
CDC F.
Reference
West End
R1
West End
R2
Punta
GordaR1
Punta
GordaR2

28.60

0.13

N/A

N/A

N/A

30.68

8.11

Not
provided
28.80

0.06

1.06

2 (3%)

29.95

7.41

27.60

0.02

1.08

1 (2%)

28.7

0.12

N/A

N/A

N/A

30.25

7.89

Not
provided
27.60

0.01

1.04

1 (3%)

28,76

6.25

26.95

-0.15

0.91

0

30.17

7.45

30.70

-0.01

0.98

2 (5%)

30.65

7.29

30.80

0.13

1.06

1 (3%)

Norm.
weight
17
(21%)
15
(23%)
4
(21%)
5
(31%)
N/A

Overweight
17
(21%)
19
(29%)
4
(21%)
2
(13%)
N/A

Obese

Total

43
(53%)
30
(46%)
10
(53%)
9
(56%)
N/A

80
(100%)
65
(100%)
19
(100%)
16
(100%)
N/A

13
(21%)
10
(20%)
N/A

13
(21%)
17
(35%)
N/A

33
(54%)
21
(43%)
N/A

61
(100%)
49
(100%)
N/A

9
(23%)
10
(33%)
8
(20%)
5
(14%)

7
(18%)
8
(27%)
10
(24%)
11
(31%)

22
(56%)
12
(40%)
21
(51%)
18
(51%)

39
(100%)
30
(100%)
41
(100%)
35
(100%)

Because BMI does not have a normal distribution for this sample, all statistical testing for
BMI utilizes BMI z-score as the dependent variable. Table 10.3 summarizes the seasonal
means test and the sex and community means tests for both rounds of data collection.
Figures 10.1-10.3 display BMI categorical frequencies graphically for the respective
rounds for the sample, by sex, and by community, respectively.

Table 10.3: BMI Z-score Seasonal, Sex, and Community Means Tests
Means Test Variable

Test Statistic

Degrees of Freedom

P-value

Seasonal

-2.32

65

0.02*

Sex Round 1

0.22

78

0.33

Sex Round 2

-0.35

64

0.73

Community Round 1

0.47

78

-0.96

Community Round 2

-1.12

64

0.27
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Figure 10.1: Bar Graphs of BMI Categories for Round 1 (top) and Round 2 (bottom)
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Figure 10.2: Bar Graph of BMI Categories by Sex for Round 1 (top) and Round 2
(bottom)
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Figure 10.3: Bar Graph of BMI Categories by Community for Round 1 (top) and Round 2
(bottom)
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As Table 10.3 shows, there is a significant variance in BMI Z-score between the low dry
and wet high seasons, but no significant variance by sex or community for either round of
data collection. The rANOVAs for sex and community also reveal no significant
variance in BMI; the sex F-statistic is 0.12 with one degree of freedom and a p-value of
0.65 and the community F-statistic is 1.10 with one degree of freedom and a p-value of
0.30. It is also apparent that the percentage of obese respondents ranges from a little less
than half to a little more than half between the rounds, sexes, and communities. Coupled
with the percentage of overweight respondents, this figure suggests that a substantial
proportion of respondents may be at elevated risk for diabetes, heart disease, and other
forms of metabolic syndrome (CDC 2010; WHO 2010; Gibson 2005). Perhaps sample
attrition accounts for the significant seasonal variance despite the small difference in
mean BMI between seasons.

BMI by Age Group
In order to account for the effect of age on BMI, I have broken the sample down
into four age range categories based on reference standards from (Gibson 2005); these
categories are 19-29 years of age, 30-39 years of age, 40-49 years of age, and 50+ years
of age. Central tendencies and categorical frequencies of adult BMI by age group appear
in table 10.4. Figure 10.4 gives bar graphs of BMI by age group for the respective
rounds.
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Table 10.4: BMI Central Tendencies and Categorical Frequencies by Age Group
Age
Group
(Yrs)
19-29
R1
19-29
R2
30-39
R1
30-39
R2
40-49
R1
40-49
R2
50+
R1
50+
R2

Mean
BMI

SD

Median
BMI

Mean
ZBMI

SD

Underweight

Norm.
weight

Overweight

Obese

Total

27.47

7.54

25.15

-0.36

0.99

1 (6%)

26.99

7.23

25.35

-0.41

1.06

0

31.02

9.15

30.70

0.11

1.20

1 (6%)

31.36

9.49

31.60

0.23

1.38

1 (7%)

31.83

7.16

31.20

0.21

0.94

0

30.82

5.09

31.25

0.15

0.74

0

30.27

5.48

30.95

0.01

0.72

0

29.61

5.37

27.85

-0.03

0.78

0

8
(44%)
7
(44%)
3
(18%)
3
(22%)
4
(14%)
3
(13%)
2
(14%)
2
(16%)

3
(17%)
5
(31%)
3
(18%)
2
(14%)
7
(23%)
7
(29%)
4
(29%)
5
(42%)

6
(33%)
4
(25%)
10
(58%)
8
(57%)
19
(63%)
14
(58%)
8
(57%)
5
(42%)

18
(100%)
16
(100%)
17
(100%)
14
(100%)
30
(100%)
24
(100%)
14
(100%)
12
(100%)

While the mean BMI for the 19-29 group is in the middle of the overweight range, the
BMI’s for the other groups are in the obesity range except for the 50+ group in Round 2
(high wet season) which approaches the obesity range very closely. The 19-29 group has
around 50% of its households in the overweight and obese categories and is the only age
group with a larger number of households in the normal weight range than any other BMI
category. The other three groups have a majority of households in the obese range and at
least two thirds of households in the overweight or obese categories. Means testing
reveals no significant variance in BMI by age group in either round. The Round 1 (low
dry season) ANOVA has an F-statistic of 1.33 with three degrees of freedom and a pvalue of 0.27 while the Round 2 (high wet season) ANOVA has an F-statistic of 1.34
with three degrees of freedom and a p-value of 0.27. The rANOVA shows no significant
cross seasonal variance, with an F-statistic of 1.36, three degrees of freedom, and a pvalue of 0.26.
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Figure 10.4: Bar Graphs of BMI by Age Group for Round 1 (top) and Round 2(bottom)
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BMI by Occupational Group
Original Categories
As with sex, community, and age group, there is no significant variance in BMI
between the occupational groups for either round of data collection. Table 10.5 gives
central tendencies and categorical frequencies for BMI by occupational group for both
rounds.
Table 10.5: BMI Central Tendencies and Categorical Frequencies by Occupational
Group
Occ.
Group
Bus. R1

Mean
BMI
30.01

SD

Mean
ZBMI
0.10

SD

8.56

Median
BMI
30.85

1.12

Underweight
0

Bus. R2

29.64

5.59

31.10

-0.02

0.82

0

MidTourR1
MidTourR2
Sm. Sc.
Ent. R1
Sm. Sc.
Ent. R2
Ship.&
Sea. R1
Ship.&
Sea. R2
Off.&
Ret. R1
Off.&
Ret. R2

29.40

5.37

27.95

-0.11

0.70

0

28.03

5.82

26.00

-0.26

0.85

0

29.49

6.36

27.75

-0.09

0.83

2 (7%)

30.49

8.19

27.10

0.10

1.20

1 (4%)

30.95

9.46

29.80

0.10

1.24

1 (6%)

31.17

7.49

29.30

0.20

1.09

0

32.03

6.85

31.50

0.24

0.90

0

28.12

5.32

27.80

-0.24

0.78

0

Norm.
weight
4
(22%)
3
(23%)
1
(13%)
3
(33%)
8
(28%)
5
(22%)
3
(17%)
1 (8%)
1
(14%)
3
(33%)

Overweight
3
(17%)
2
(15%)
2
(25%)
3
(34%)
6
(21%)
7
(30%)
5
(27%)
5
(42%)
1
(14%)
2
(22%)

Obese

Total

11
(61%)
8
(62%)
5
(62%)
3
(33%)
13
(44%)
10
(44%)
9
(50%)
6
(50%)
5
(72%)
4
(45%)

18
(100%)
13
(100%)
8
(100%)
9
(100%)
28
(100%)
23
(100%)
18
(100%)
12
(100%)
7
(100%)
9
(100%)

Among the occupational groups, the mean BMI tends to be in the higher end of the
overweight range or the lower end of the obese range. For each occupational group, the
majority of respondents are overweight or obese, though this majority tends to be
somewhat higher for the business and high-level tourism and shipping and seafood
groups than the other groups. The Round 1 (low dry season) ANOVA F-statistic is 0.37
with four degrees of freedom and a p-value of 0.83 while the Round 2 (high wet season)
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test statistic is 0.48 with four degrees of freedom and a p-value of 0.77. The rANOVA
shows no significant cross-seasonal variation in BMI by occupational group, with an Fstatistic of 0.26, four degrees of freedom, and a p-value of 0.91. Figure 10.5 presents bar
graphs of BMI by occupational groups for the respective rounds.

Figure 10.5: Bar Graphs of BMI for Occupational Categories for Round 1 (top) and
Round 2 (bottom)
383

Consolidated Categories
With the consolidation of categories, there is still no significant variance in BMI
between the occupational groups for either round of data collection. Table 10.6 gives
central tendencies and categorical frequencies for BMI by occupational group for both
rounds.
Table 10.6: BMI Central Tendencies and Categorical Frequencies for Occupational
Groups
Occ.
Group
Tour
WorkR1
Tour
WorkR2
Sm. Scl.
Ent. R1
Sm. Scl.
Ent. R2
SSO R1

Mean
BMI
30.51

SD

Mean
ZBMI
0.39

SD

7.65

Median
BMI
29.75

1.00

Underweight
0

28.99

5.61

29.45

-0.12

0.82

0

29.05

6.68

27.60

-0.15

0.88

2 (7%)

30.49

8.19

27.10

0.10

1.20

1 (4%)

31.25

8.68

31.50

0.14

1.14

1 (4%)

SSO R2

29.86

6.68

27.80

0.01

0.97

0

Norm.
weight
5
(19%)
6
(27%)
8
(28%)
5
(22%)
4
(16%)
4
(20%)

Overweight
5
(19%)
5
(23%)
6
(21%)
7
(30%)
6
(24%)
7
(35%)

Obese

Total

16
(62%)
11
(50%)
13
(44%)
10
(44%)
14
(56%)
9
(45%)

26
(100%)
22
(100%)
29
(100%)
23
(100%)
25
(100%)
20
(100%)

For Round 1 (low dry season), the ANOVA yields an F-statistic of 0.63 with two degrees
of freedom and a p-value of 0.56. The Round 2 (high wet season) ANOVA, the Fstatistic is 0.63 with two degrees of freedom and a p-value of 0.54. The rANOVA shows
no significant cross-seasonal variance in BMI by occupational group, with an F-statistic
of 0.52, two degrees of freedom, and a p-value of 0.60. As with the categorical variables
in the previous section, a substantial percentage of respondents fall into the overweight
and obese categories for all occupational groups. Figure 10.6 depicts the categorical
frequencies by occupational group graphically for the respective rounds.

384

Figure 10.6: BMI by Occupational Group for Round 1 (top) and Round 2 (bottom)
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BMI Occupational Group Synopsis
With the exception of subsample size, there is little difference in the analysis of
BMI for the two occupational group categorization schemes detailed above.

BMI by Income Group
Original Categories
With means fairly close together for both rounds of data collection, there are no
significant differences in BMI z-score between the three income groups. Table 10.7
gives central tendencies and categorical frequencies of BMI by income group. Figure
10.7 gives bar graphs of BMI for income groups for Rounds 1 and 2, respectively.
Table 10.7: BMI Central Tendencies and Categorical Frequencies by Income Group
Income
Group
Low.
Inc. R1
Low.
Inc. R2
Med.
Inc. R1
Med.
Inc. R2
High
Inc. R1
High
Inc. R2

Mean
BMI
28.44

SD

Mean
ZBMI
-0.23

SD

6.52

Median
BMI
26.00

0.86

Underweight
0

29.51

9.24

25.90

-0.04

1.35

0

31.16

7.87

31.40

0.12

1.03

3 (6%)

30.23

5.95

31.20

0.65

0.87

1 (3%)

29.56

7.15

26.90

-0.09

0.94

0

28.45

6.37

26.90

-0.20

0.93

0

Norm.
weight
4
(27%)
6
(38%)
10
(19%)
6
(15%)
3
(23%)
3
(30%)

Overweight
6
(40%)
5
(31%)
7
(14%)
10
(25%)
4
(31%)
4
(40%)

Obese

Total

5
(33%)
5
(31%)
32
(61%)
23
(57%)
6
(46%)
3
(30%)

15
(100%)
16
(100%)
51
(100%)
40
(100%)
13
(100%)
10
(100%)

For income groups, the majority of respondents fit into the overweight or obese
categories and the mean BMI is in the upper range of overweight for the low and high
income groups and the lower range of obese for the medium income group. The medium
income group has a majority of respondents in the obese category while the low and high
income groups have a sizable minorities of respondents in the overweight and obesity
categories, combining to form an overweight and obese majority.
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Figure 10.7: Bar Graphs of BMI by Income Group for Round 1 (top) and Round 2
(bottom)
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The Round 1 (low dry season) ANOVA F-statistic is 0.65 with two degrees of freedom
and a p-value of 0.52 and the Round 2 (high wet season) F-statistic is 0.28 with two
degrees of freedom and a p-value of 0.76. The rANOVA shows no significant crossseasonal variance in BMI by income group, with an F-statistic of 1.42, two degrees of
freedom, and a p-value of 0.25.

Collapsed Categories
Likewise with the collapsed categories, there are no significant differences in
BMI z-score between the two income groups. Table 10.8 gives central tendencies and
categorical frequencies of BMI by income group. Figure 10.8 gives bar graphs of BMI
by income group for the respective rounds.
Table 10.8: BMI Central Tendencies and Categorical Frequencies by Income Group
Income
Group
Low.
Inc. R1
Low.
Inc. R2
High
Inc. R1
High
Inc. R2

Mean
BMI
29.76

SD

Mean
ZBMI
-0.06

SD

7.83

Median
BMI
27.60

1.03

Underweight
1 (3%)

29.22

7.59

26.30

-0.08

1.11

0

30.53

7.54

31.00

0.04

0.99

2 (4%)

30.16

6.40

31.20

0.05

0.93

1 (3%)

Norm.
weight
9
(27%)
7
(27%)
8
(17%)
8
(21%)

Overweight
7
(21%)
10
(38%)
10
(21%)
9
(23%)

Obese

Total

16
(49%)
9
(35%)
27
(58%)
21
(54%)

33
(100%)
26
(100%)
47
(100%)
39
(100%)

The t-test for Round 1 yields a test statistic of -0.44 with 78 degree of freedom and a pvalue of 0.66 while the Round 2 t-test has a test statistic of -0.54 with 64 degrees of
freedom and a p-value of 0.59. The rANOVA F-statistic is 0.43 with one degree of
freedom and a p-value of 0.51, indicating no significant cross seasonal variance in BMI
between consolidated income groups. While the higher income group has a somewhat
higher percentage of respondents in the obese category than the lower income group, both
groups have two thirds or more of their respondents in the overweight or obese
categories.
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Figure 10.8: Bar Graph of BMI by Income Group for Round 1 (top) and Round 2
(bottom)
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BMI by Tourism Involvement Category
As with the categorical variables so far, tourism involvement shows no significant
variance in BMI for either round. Table 10.9 gives central tendencies and categorical
frequencies for BMI for tourism involvement categories.
Table 10.9: BMI Central Tendencies and Categorical Frequencies by Tourism
Involvement
Tour.
Involve
No R1

Mean
BMI
30.73

SD

Mean
ZBMI
0.07

SD

7.96

Median
BMI
30.70

1.04

Underweight
1 (3%)

No R2

30.20

7.58

27.40

0.06

1.11

1 (3%)

Yes R1

29.75

7.36

28.35

-0.06

0.97

2 (5%)

Yes R2

29.32

6.02

28.30

-0.07

0.88

0

Norm.
weight
8
(21%)
8
(24%)
9
(21%)
7 (23)

Overweight
9
(24%)
9
(26%)
8
(19%)
10
(32%)

Obese

Total

20
(52%)
16
(47%)
23
(55%)
14
(45%)

38
34
42
31

While Round 1 t-test for tourism has a test statistic of 0.57 with 78 degrees of freedom
and a p-value of 0.57, the Round 2 t-test has a test statistic of 0.52 with 64 degrees of
freedom and a p-value of 0.61. The rANOVA F-statistic is 0.00 with one degree of
freedom and a p-value of 0.96, with no significant cross-seasonal variance in BMI by
tourism involvement. The no and yes categories are similarly high in their proportion of
overweight and obese respondents. Figure 10.9 gives bar graphs of BMI by tourism
involvement for the respective rounds.
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Figure 10.9: Bar Graphs of BMI by Tourism Involvement for Round 1 (top) and Round 2
(bottom)
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BMI by Subsistence Cultivation Category
Original Categories
Like the aforementioned categorical variables, subsistence cultivation category is
not a significant factor in BMI variation. Table 10.10 gives central tendencies and
categorical frequencies of BMI for the subsistence cultivation categories.
Table 10.10: BMI Central Tendencies and Categorical Frequencies for Subsistence
Cultivation Categories
Sub.
Cult
None
R1
None
R2
Sm.
Amt.R1
Sm.
Amt.R2
Mod.
Amt.R1
Mod.
Amt.R2
Lg.
Amt.R1
Lg.
Amt.R2

Mean
BMI
26.17

SD

Mean
ZBMI
-0.14

SD

7.53

Median
BMI
27.15

0.99

Underweight
1 (3%)

29.11

7.47

26.90

-0.10

1.09

0

31.65

7.39

32.20

0.19

0.97

0

30.60

6.99

32.40

0.12

1.02

1 (5%)

30.70

8.24

31.75

0.06

1.08

29.00

6.14

27.75

-0.11

0.90

2
(10%)
0

33.03

5.20

32.25

0.37

0.68

0

Norm.
weight
9
(25%)
6
(23%)
4
(24%)
4
(19%)
4
(19%)
5
(31%)
0

34.20

3.24

33.60

0.64

0.47

0

0

Overweight
11
(31%)
12
(46%)
2
(12%)
3
(14%)
3
(14%)
4
(25%)
1
(17%)
0

Obese

Total

15
(41%)
8
(31%)
11
(64%)
13
(62%)
12
(57%)
7
(44%)
5
(83%)
3
(100%)

36
(100%)
26
(100%)
17
(100%)
21
(100%)
20
(100%)
16
(100%)
6
(100%)
3
(100%)

While the means for the none and moderate amount categories are in the overweight
range or border on obesity, the means for the small amount and large amount categories
are well within the obesity range. The majority of respondents are overweight or obese
for all subsistence cultivation categories with the small amount and large amount
categories having noticeable majorities in the obese category itself. The Round 1 (low
dry season) ANOVA has an F-statistic of 0.69 with three degrees of freedom and a pvalue of 0.56 while the Round 2 (high wet season) F-statistic is 0.66 with three degrees of
freedom and a p-value of 0.58. The rANOVA shows an F-statistic of 0.80 with three
degrees of freedom and a p-value of 0.50, indicating no significant cross seasonal
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variance in BMI by subsistence cultivation category. Figure 10.10 presents bar graphs of
BMI for the subsistence cultivation categories for the respective rounds.

Collapsed Categories
Even with collapsed categories, subsistence cultivation category is not a
significant factor in BMI variation. Table 10.11 gives central tendencies and categorical
frequencies of BMI for the subsistence cultivation categories. The Round 1 test statistic
is -0.40 with 78 degrees of freedom and a p-value of 0.69 and the Round 2 test statistic is
0.03 with 64 degrees of freedom and a p-value of 0.98. The rANOVA has an F-statistic
0.25 with one degree of freedom and a p-value of 0.62, indicating a lack of cross-seasonal
variance. A strong majority of respondents are overweight or obese in both subsistence
cultivation categories. Figure 10.11 gives bar graphs of BMI categories by subsistence
cultivation category for the respective rounds.

Table 10.11: BMI Central Tendencies and Categorical Frequencies for Subsistence
Cultivation Categories.
Sub.
Cult
NoneSm.R1
NoneSm.R2
Mod.Lg. R1
Mod.Lg. R2

Mean
BMI
29.97

SD

Mean
ZBMI
-0.03

SD

7.50

Median
BMI
27.60

0.98

Underweight
1 (1%)

29.77

7.22

27.40

0.00

1.05

1 (2%)

30.70

7.97

31.50

0.06

1.05

2 (7%)

29.82

6.03

31.00

0.00

0.88

0
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Norm.
weight
13
(25%)
10
(21%)
4
(15%)
5
(28%)

Overweight
13
(25%)
15
(32%)
4
(15%)
4
(22%)

Obese

Total

26
(49%)
21
(45%)
17
(63%)
9
(50%)

53
(100%)
47
(100%)
27
(100%)
18
(100%)

Figure 10.10: BMI by Subsistence Cultivation Category for Round 1 (top) and Round 2
(bottom)
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Figure 10.11: BMI by Subsistence Cultivation Category for Round 1 (top) and Round 2
(bottom)
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BMI by Artisanal Fishing Category
Original Categories
As with all other categorical variables tested, artisanal fishing categories show no
significant variance in BMI. Table 10.12 gives central tendencies and categorical
frequencies for BMI by artisanal fishing category.
Table 10.12: BMI Central Tendencies and Categorical Frequencies for Artisanal Fishing
Categories
Sub.
Cult
Never
R1
Never
R2
Rarely
R1
Rarely
R2
Some.
R1
Some.
R2
Often
R1
Often
R2

Mean
BMI
29.76

SD

Mean
ZBMI
-0.06

SD

6.85

Median
BMI
27.40

0.90

Underweight
0

29.14

6.56

27.50

-0.10

0.96

0

30.73

6.18

31.90

0.07

0.81

0

29.88

7.77

29.45

0.01

1.13

32.65

9.34

32.80

0.32

1.23

1
(12%)
1 (5%)

29.54

7.31

27.00

-0.04

1.07

0

27.62

6.99

25.60

-0.34

0.92

33.83

5.48

33.90

0.59

0.80

2
(20%)
0

Norm.
weight
9
(23%)
7
(23%)
3
(27%)
1
(13%)
2
(10%)
6
(28%)
3
(30%)
1(17%)

Overweight
11
(28%)
9
(30%)
1 (9%)
2
(25%)
4
(20%)
8
(36%)
1
(10%)
0

Obese

Total

19
(49%)
14
(47%)
7
(64%)
4
(50%)
13
(65%)
8
(36%)
4
(40%)
5
(83%)

39
(100%)
30
(100%)
11
(100%)
8
(100%)
21
(100%)
22
(100%)
10
(100%)
6
(100%)

The mean BMIs for the artisanal fishing categories are all in the overweight or obesity
range and approximately half to two thirds of the respondents in all groups are obese,
with the exception of the often category during Round 2 (high wet season) of which four
fifths are obese. The Round 1 (low dry season) ANOVA has an F-statistic of 1.56 with
three degrees of freedom and a p-value of 0.21 while the Round 2 (high wet season) Fstatistic is 0.79 with three degrees of freedom and a p-value of 0.50. The rANOVA Fstatistic is 0.19 with three degrees of freedom and a p-value of 0.91. Figure 10.12 gives
bar graphs of BMI by artisanal fishing category for the respective rounds.
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Figure 10.12: BMI for Artisanal Fishing Categories for Round 1 (top) and Round 2
(bottom)
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Collapsed Categories
As with its original categories, the collapsed artisanal fishing categories show no
significant variance in BMI. Table 10.13 gives central tendencies and categorical
frequencies for BMI by artisanal fishing category.
Table 10.13: BMI Central Tendencies and Categorical Frequencies for Artisanal Fishing
Categories
Art.
Fish
NeverRareR1
NeverRareR2
Some.OftenR1
Some.OftenR2

Mean
BMI
29.97

SD

Mean
ZBMI
-0.03

SD

6.66

Median
BMI
28.35

0.87

Underweight
0

29.29

6.72

27.50

-0.07

0.98

1 (3%)

30.61

9.11

30.18

0.05

1.20

30.46

7.10

28.35

0.10

1.04

3
(10%)
0

Norm.
weight
12
(24%)
8
(21%)
5
(17%)
7
(26%)

Overweight
12
(24%)
11
(29%)
5
(17%)
8
(30%)

Obese

Total

26
(52%)
18
(47%)
17
(56%)
12
(44%)

50
(100%)
38
(100%)
30
(100%)
27
(100%)

The Round 1 test statistic is -0.34 with 78 degrees of freedom and a p-value of 0.72 and
the Round 2 test statistic is -0.68 with 64 degrees of freedom and a p-value of 0.50. The
rANOVA yields an F-statistic of 0.00 with one degree of freedom and a p-value of 0.95,
indicating no significant cross-seasonal variance in BMI between the artisanal fishing
categories. As with the over independent variables, artisanal fishing category appears to
make little difference in the high numbers of overweight and obese respondents. Figure
10.13 gives bar graphs of BMI categories by artisanal fishing categories for the respective
rounds of data collection.
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Figure 10.13: Bar graphs of BMI by Artisanal Fishing Category for Round 1(top) and
Round 2 (bottom)
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Body Fat Percentage
Body Fat Percentage for the Sample, by Sex, and by Community
According to the American Council on Exercise (Casey 2003) body fat standards,
the male mean for Round 1 falls at the lower end of clinical obesity for males while the
mean for Round 2 falls just shy of clinical obesity. The female mean falls within the
obesity category for females for both rounds of data collection. These scores, coupled
with anecdotal evidence from participant observation, indicate that obesity and
overweight may be a problem for this Roatán sample. Table 10.14 gives body fat
percentage central tendencies and categorical frequencies for the sample, by sex, and by
community. Figures 10.14-10.16 are bar graphs of body fat categories for the respective
rounds for the sample, by sex, and by community, respectively.
Table 10.14: Body Fat Percentage Central Tendencies and Categorical Frequencies for
the Sample, by Sex, and by Community
Ind. Var.

SD

Round 1

Mean
BF%
34.02

Mean
ZBF%
0.00

SD

Low

Norm.

High

Obese

Total

8.02

Median
BF%
33.84

1.00

2 (3%)

5 (6%)

32.11

7.90

33.83

0.00

1.00

4 (6%)

3 (5%)

Male R1

26.28

7.35

25.22

-0.97

0.92

1 (6%)

Male R2

25.04

6.87

25.23

-0.86

0.87

Female
R1
Female
R2
West
EndR1
West
EndR2
Punta
GordaR1
Punta
GordaR2

36.31

6.70

38.28

0.29

0.84

2
(12%)
1 (2%)

3
(17%)
0

34.38

6.96

33.84

0.28

0.88

2 (4%)

3 (6%)

35.31

8.11

38.28

0.16

1.01

0

2 (5%)

32.05

7.22

32.16

-0.01

0.91

1 (3%)

1 (3%)

35.31

7.82

33.21

-0.16

0.98

2 (5%)

3 (8%)

32.16

8/52

33.83

0.01

1.08

3 (8%)

2 (6%)

16
(20%)
15
(23%)
6
(33%)
7
(44%)
10
(16%)
8
(16%)
7
(18%)
8
(27%)
9
(23%)
7
(19%)

56
(71%)
44
(66%)
8
(44%)
7
(44%)
48
(79%)
37
(74%)
30
(77%)
20
(67%)
26
(65%)
24
(67%)

79
(100%)
66
(100%)
18
(100%)
16
(100%)
61
(100%)
50
(100%)
39
(100%)
30
(100%)
40
(100%)
36
(100%)

Round 2
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2 (3%)

Figure 10.14: Bar Graph of Body Fat Percentage Categories for Round 1 (top) and
Round 2 (bottom)
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As stated in Chapter 3, I have calculated body fat percentage from the Frisancho
(1990: 23-24; Gibson 2005) %F={4.57/D-4.142}X100. The categories of low, normal,
high, and obese percentages are taken from the American Exercise Council (Casey 2003)
ranges for males and females. For males the low range is 2-13%, the normal range is 1417%, the high range is 18-25%, and the obesity range is 26% or greater. For females the
low range is 10-20%, the normal range is 21-24%, the high range is 25-31%, and the
obese range is 32% or greater. Because the data for body fat percentage are not normally
distributed, all statistical tests are based on z-scores rather than the raw scores.
According to the seasonal paired t-tests there is no significant seasonal variation
in body fat percentage between Round 1 and Round 2. The test statistic is -1.47, with 65
degrees of freedom and a p-value of 0.15. As with BMI, a majority of the sample
qualifies as obese according to calculated body fat percentage, with approximately 90%
of the sample having above a normal body fat percentage.
Because there is clinical documentation of the different ranges of low, normal,
and high body fat percentage between males and females (Gibson 2005; Casey 2003), I
have done a Chi-square analysis on likelihood of obesity between the sexes for each
round in lieu of t-tests. The Round 1 odds ratio is 8.19 with a p-value of 0.04, such that
females are 8.19 times more likely to be overweight or obese than males. The Round 2
odds ratio is 8.28 with a p-value of 0.04. The rANOVA for sex has an F-statistic of 25.94
with one degree of freedom and a p-value of 0.00, showing significant cross-seasonal
variance in body fat percentage between the sexes. These odds ratios corroborate the
differences in percentages of males and females in the high body fat percentage and
obese categories.
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Figure 10.15: Body Fat Percentage Categorical Frequencies by Sex for Round 1 (top)
and Round 2 (bottom)
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Figure 10.16: Bar Graphs of Body Fat Percentage Categories by Community for Round
1 (top) and Round 2 (bottom)
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While males have a fairly even distribution between high body fat and obese range body
fat percentage, females have a vast majority in the obese range. This circumstance might
pertain because females greatly outnumber males in the sample, leading to sample bias.
It is also possible that the fact that livelihoods such as artisanal fishing which often
requires paddling a dory and snorkeling for seafood and construction which often
requires the use of picks, shovels, and hand tools are dominated by men may create a
slight difference in the level of physical activity between men and women in most
households, thus having a moderate effect on the prevalence of obesity.
For community, there is no significant variance in mean body fat percentage for
either round of data collection. The Round 1 t-test has a test statistic of 1.41 with 77
degrees of freedom and a p-value of 0.16. The Round 2 t-test has a test statistic of -0.05
with 64 degrees of freedom and a p-value of 0.96. The rANOVA for community has an
F-statistic of 0.30 with one degree of freedom and a p-value of 0.58, indicating a lack of
significant cross-seasonal variance. As with the sample generally, the vast majority of
respondents in both communities either have a high body fat percentage or would be
considered obese.

Body Fat Percentage by Age Group
In contrast to the tests for BMI, the age groups show significant variance in body
fat percentage for both rounds. Table 10.15 gives central tendencies and categorical
frequencies of body fat percentage by age group for both rounds. Figure 10.17 presents
bar graphs of body fat percentage by age group for the respective rounds.
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Table 10.15: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Age Group
Age
Group
19-29
R1
19-29
R2
30-39
R1
30-39
R2
40-49
R1
40-49
R2
50+
R1
50+
R2

Mean
BF%
29.12

SD

Mean
ZBF%
-0.61

SD

Low

Norm.

High

Obese

Total

7.13

Median
BF%
29.49

0.89

1 (6%)

27.46

8.39

27.35

-0.59

1.06

32.47

9.05

33.84

-0.19

1.13

2
(11%)
3
(19%)
0

29.36

9.30

29.48

-0.35

1.18

1 (7%)

36.13

6.09

38.28

0.26

0.76

0

3
(18%)
2
(14%)
0

35.36

5.12

36.06

0.41

0.65

0

0

7
(39%)
8
(50%)
3
(18%)
3
(21%)
5
(17%)
2 (8%)

37.70

8.63

38.28

0.46

1.08

0

1 (7%)

1 (7%)

35.03

6.47

36.06

0.37

0.82

0

0

2
(17%)

8
(44%)
4
(25%)
11
(64%)
8
(57%)
25
(83%)
22
(92%)
12
(86%)
10
(83%)

18
(100%)
16
(100%)
17
(100%)
14
(100%)
30
(100%)
24
(100%)
14
(100%)
12
(100%)

1 (6%)

The mean body fat percentage in the 19-29 group is in the obese range for men and the
high range for women. For the 30-39 group, the Round 1 (low dry season) mean is in the
obese range for both sexes and the Round 2 (high wet season) mean is in the obese range
for men and the high range for women. The 40-49 and 50+ groups have means in the
obese range for both sexes for both rounds. Every age group has a majority of
respondents in the high body fat percentage and obese categories, though the 19-29 group
is more evenly split between high body fat percentage and obese categories while the
other groups have very strong majorities in the obese category. The Round 1 (low dry
season) ANOVA has an F-statistic of 4.72 with three degrees of freedom and a p-value of
0.01. Post hoc testing reveals significant variance between the 19-29 group on the one
hand and the 40-49 and 50+ groups on the other. The Round 2 (high wet season)
ANOVA has an F-statistic of 5.15 with three degrees of freedom and a p-value of 0.00,
with post hoc testing showing significant variance between the 19-29 and 40-49 groups.
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Figure 10.17: Bar Graphs of Body Fat Percentage by Age Group for Round 1 (top) and
Round 2 (bottom)
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The rANOVA has an F-statistic of 5.27 with three degrees of freedom and a p-value of
0.00, with post hoc testing revealing significant cross-seasonal variance between the 1929 group on the one hand and the 40-49 and 50+ groups on the other. Despite the fact
that all age groups in the sample tend toward a high percentage of body fat, that
percentage tends to be significantly lower for 19-29 year old respondents than
respondents who are 40 years of age or older.

Body Fat Percentage by Occupational Group
Original Categories
Similarly to BMI, there is no significant variance in body fat percentage between
occupational groups in either round of data collection. Table 10.16 gives central
tendencies and categorical frequencies of body fat percentage for both rounds.

Table 10.16: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Occupational Group
Occ.
Group
Bus. R1

Mean
BF%
35.39

SD

Mean
ZBF%
0.17

SD

Low

Norm.

High

Obese

Total

7.73

Median
BF%
38.28

0.96

0

1 (6%)

30.96

8.29

29.48

-0.15

1.05

1 (8%)

1 (8%)

36.74

8.45

38.28

0.34

1.05

0

0

32.98

7.74

33.83

0.11

0.98

0

33.03

7.83

33.84

-0.12

0.98

1(4%)

1
(11%)
1 (4%)

30.63

8.21

33.28

-0.25

1.04

2(9%)

1 (4%)

31.32

8.24

33.84

-0.34

1.03

1 (6%)

32.76

8.46

33.83

0.24

1.07

1 (8%)

3
(17%)
0

38.31

7.14

38.28

0.53

0.89

0

0

35.36

5.38

38.28

0.41

0.89

0

0

3
(17%)
2
(15%)
1
(13%)
1
(11%)
7
(25%)
8
(35%)
4
(22%)
2
(17%)
1
(14%)
2
(22%)

14
(77%)
9
(69%)
7
(87%)
7
(78%)
19
(67%)
12
(52%)
10
(55%)
9
(75%)
6
(86%)
7
(78%)

18
(100%)
13
(100%)
8
(100%)
9
(100%)
28
(100%)
23
(100%)
18
(100%)
12
(100%)
7
(100%)
9
(100%)

Bus. R2
MidTourR1
MidTourR2
Sm. Sc.
Ent. R1
Sm. Sc.
Ent. R2
Ship.&
Sea. R1
Ship.&
Sea. R2
Off.&
Ret. R1
Off.&
Ret. R2
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Figure 10.18 gives bar graphs of body fat percentage by occupational group for the
respective rounds.

Figure 10.18: Bar Graphs of Body Fat Percentage by Occupational Group for Round 1
(top) and Round 2 (bottom)
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All of the mean body fat percentage scores lie in the obese range for all of the
occupational groups for both rounds. The majority of respondents in each group are
obese in both rounds and at least 75% have a high body fat percentage or are obese in
every group for both rounds. The Round 1 (low dry season) ANOVA has an F-statistic
of 1.52 with four degrees of freedom and a p-value of 0.21 while the Round 2 (high wet
season) ANOVA has an F-statistic of 0.99 with four degrees of freedom and a p-value of
0.42. The rANOVA has an F-statistic of 0.57 with four degrees of freedom and a p-value
of 0.69, showing no significant cross seasonal variance.

Collapsed Categories
As with the original categories, the collapsed occupational groups show no
significant variance in body fat percentage. Table 10.17 gives the central tendencies and
categorical frequencies for body fat percentage by occupational group. Figure 10.19
gives bar graphs of body fat percentage by occupational group.
Table 10.17: Body Fat Percentage Central Tendencies and Categorical Frequencies for
Occupational Groups
Occ.
Group
Tour
WorkR1
Tour
WorkR2
Sm. Scl.
Ent. R1
Sm. Scl.
Ent. R2
SSO R1

Mean
BF%
35.80

SD

Mean
ZBF%
0.22

SD

Low

Norm.

High

Obese

Total

7.81

Median
BF%
38.28

0.97

0

1 (4%)

31.79

7.95

33.83

-0.04

1.01

2 (9%)

33.03

7.83

33.84

-0.12

0.98

30.17

8.21

33.28

-0.25

1.04

33.27

8.44

33.84

-0.09

1.05

34.58

7.17

38.28

0.31

0.91

1
(5%)
1
(4%)
2
(9%)
1
(4%)
1
(5%)

4
(15%)
3
(14%)
7
(25%)
8
(35%)
5
(20%)
4
(19%)

21
(85%)
16
(72%)
19
(67%)
12
(52%)
16
(64%)
16
(76%)

26
(100%)
22
(100%)
28
(100%)
23
(100%)
25
(100%)
21
(100%)

SSO R2
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1 (4%)
1 (4%)
3
(12%)
0

Figure 10.19: Bar Graphs of Body Fat Percentage Categories by Occupational Group
for Round 1 (top) and Round 2 (bottom)
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While the Round 1ANOVA yields an F-statistic of 0.96 with two degrees of freedom and
a p-value of 0.37, the Round 2 ANOVA yields an F-statistic of 1.78 with two degrees of
freedom and a p-value of 0.18. The rANOVA yields an F-statistic of 0.19 with two
degrees of freedom and a p-value of 0.83, showing no significant cross-seasonal variance
in body fat percentage between occupational groups. For all occupational groups, at least
two thirds of respondents have high body fat percentage or are obese.

Body Fat Percentage Occupational Group Synopsis
Collapsing occupational categories makes minimal difference to the analysis of
variance in body fat percentage for either round of data collection or cross-seasonally.

Body Fat Percentage by Income Groups
Original Categories
Unlike with dietary diversity or food security, income is not a significant factor in
body fat percentage or either round of data collection. Table 10.18 gives central
tendencies and categorical frequencies of body fat percentage by income group for both
rounds. Figure 10.20 gives bar graphs of body fat percentage by income group for the
respective rounds. With the exception of the high income group in Round 2 (high wet
season), which has a mean body fat percentage in the obesity range for males and the
high range for females, all of the mean scores for income groups are in the obesity range
for both rounds. The majority of respondents has high body fat percentage or is obese in
both rounds and for all but the high income group in Round 2 (high wet season), at least
two thirds of respondents are obese in terms of calculated body fat percentage. The
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Round 1 (low dry season) ANOVA for income has an F-statistic of 0.16 with two degrees
of freedom and a p-value of 0.92 while the Round 2 (high wet season) F-statistic is 0.78
with two degrees of freedom and a p-value of 0.46. There is no significant cross-seasonal
variance in body fat percentage by income, with an rANOVA F-statistic of 0.20, two
degrees of freedom, and a p-value of 0.82.
Table 10.18: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Income Group
Income
Group
Low.
Inc. R1
Low.
Inc. R2
Med.
Inc. R1
Med.
Inc. R2
High
Inc. R1
High
Inc. R2

Mean
BF%
35.10

SD

Mean
ZBF%
0.13

SD

Low

Norm.

High

Obese

Total

6.31

Median
BF%
33.84

0.79

0

1 (7%)

33.69

7.69

33.83

0.20

0.97

1(6%)

0

33.79

8.16

33.84

-0.03

1.02

2 (4%)

2 (4%)

32.08

7.35

33.83

0.00

0.93

2 (5%)

2 (5%)

33.70

9.61

38.28

-0.04

1.20

0

29.70

10.32

31.66

-0.30

1.31

1
(10%)

2
(15%)
1
(10%)

2
(13%)
4
(25%)
12
(24%)
8
(20%)
2
(15%)
3
(30%)

12
(80%)
11
(69%)
35
(68%)
28
(70%)
9
(70%)
5
(50%)

15
(100%)
16
(100%)
51
(100%)
40
(100%)
13
(100%)
10
(100%)

Collapsed Categories
Interestingly enough, there is no significant variance between lower and higher
income households in mean body fat percentage. Table 10.19 gives central tendencies
and categorical frequencies of body fat percentage by income group. Figure 10.21
provides bar graphs of body fat percentage categories by income for the respective
rounds. While the Round 1 t-test yields a test statistic of -0.10 with 76 degrees of
freedom and a p-value of 0.92, the Round 2 t-test yields a test statistic of 1.24 with 64
degrees of freedom and a p-value of 0.22. The rANOVA reveals no significant crossseasonal variance, with an F-statistic of 0.10, one degree of freedom, and a p-value of
0.75. For both groups in both rounds, close to or over 90% of respondents have high
body fat percentage or are classified as obese.
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Table 10.19: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Income Group
Income
Group
Low.
Inc. R1
Low.
Inc. R2
High
Inc. R1
High
Inc. R2

Mean
BF%
33.92

SD

Mean
ZBF%
-0.13

SD

Low

Norm.

High

Obese

Total

6.99

Median
BF%
33.84

0.87

1 (3%)

1 (3%)

33.60

7.61

33.83

0.19

0.96

2 (8%)

0

34.10

8.75

38.28

0.01

1.09

0

2 (5%)

31.14

8.02

33.83

-0.12

1.02

2 (5%)

3 (8%)

7
(21%)
5
(19%)
7
(17%)
10
(25%)

24
(73%)
19
(73%)
32
(78%)
25
(62%)

33
(100%)
26
(100%)
46
(100%)
40
(100%)

Figure 10.20: Bar Graphs of Body Fat Percentage by Income Group for Round 1 (top)
and Round 2 (bottom)
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Figure 10.21: Bar Graphs of Body Fat Percentage Categories by Income Group for
Round 1 (top) and Round 2 (bottom)
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Body Fat Percentage Income Group Synopsis
The collapsing of income categories makes no significant difference to the
analysis of body fat percentage by income group.

Body Fat Percentage by Tourism Involvement
Like most of the other independent variables, the tourism involvement categories
of no and yes show no significant variance in body fat percentage. Table 10.20 gives
central tendencies and categorical frequencies of body fat percentage by tourism
involvement.
Table 10.20: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Tourism Involvement
Tour.
Involve
No R1

Mean
BF%
32.93

SD

Mean
ZBF%
-0.14

SD

Low

Norm.

High

Obese

Total

8.36

Median
BF%
33.84

1.04

2 (5%)

3 (8%)

32.21

7.89

33.83

0.01

1.00

3 (9%)

1 (3%)

Yes R1

35.03

7.65

38.38

0.13

0.95

0

2 (5%)

Yes R2

32.00

8.03

33.83

-0.01

1.02

1 (3%)

2 (7%)

9
(24%)
7
(20%)
7
(17%)
8
(26%)

24
(63%)
24
(68%)
32
(78%)
20
(64%)

38
(100%)
35
(100%)
41
(100%)
31
(100%)

No R2

Where the Round 1 t-test has a test statistic of -1.17 wit 77 degrees of freedom and a pvalue of 0.25, the Round 2 t-test has a test statistic of 0.11 with 64 degrees of freedom
and a p-value of 0.92. The rANOVA has an F-statistic of 1.67 with two degrees of
freedom and a p-value of 0.20, showing no significant cross-seasonal variance in body fat
percentage by tourism involvement. The table above shows a majority of respondents as
obese and about 90% obese or having high body fat percentage for both rounds
irrespective of tourism involvement or lack thereof on the household level. Figure 10.22
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gives bar graphs of body fat percentage categories by tourism involvement for the
respective rounds.

Figure 10.22: Bar Graphs of Body Fat Percentage Categories by Tourism Involvement
for Round 1 (top) and Round 2 (bottom)
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Body Fat Percentage by Subsistence Cultivation Category
Original Categories
Perhaps not surprisingly given the other results so far, there is no significant
variance in body fat percentage by subsistence cultivation category. Table 10.21 gives
central tendencies and categorical frequencies of body fat percentage by subsistence
cultivation category.
Table 10.21: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Subsistence Cultivation Category
Sub.
Cult
Never
R1
Never
R2
Rarely
R1
Rarely
R2
Some.
R1
Some.
R2
Often
R1
Often
R2

Mean
BF%
34.42

SD

Mean
ZBF%
0.90

SD

Low

Norm.

High

Obese

Total

7.18

Median
BF%
33.84

0.90

1 (3%)

1 (3%)

32.76

6.80

33.83

0.86

0.86

1 (4%)

0

33.54

10.17

38.28

-0.06

1.27

1(6%)

33.55

8.48

33.83

0.18

1.07

33.29

7.03

31.67

-0.09

0.88

2
(10%)
0

3
(18%)
1 (4%)

8
(22%)
7
(27%)
0

28.56

8.17

29.48

-0.45

1.04

1 (6%)

35.46

10.78

38.28

0.18

1.34

0

35.43

9.13

38.28

0.42

1.16

0

26
(72%)
18
(69%)
13
(76%)
16
(76%)
12
(60%)
8
(50%)
5
(83%)
2
(67%)

36
(100%)
26
(100%)
17
(100%)
21
(100%)
20
(100%)
16
(100%)
6
(100%)
3
(100%)

0
2
(13%)
1
(17%)
0

2
(10%)
8
(40%)
5
(31%)
0
1
(33%)

Every mean value shown in the table above is in the obesity range for males and every
mean value except for the sometimes category during Round 2 (high wet season), which
is in the high body fat category for females, is in the obesity category for females. The
vast majority of respondents are overweight or obese for every subsistence cultivation
category for both rounds and half to three quarters are obese in every category for both
rounds. The Round 1 (low dry season) ANOVA F-statistic is 0.16 with three degrees of
freedom and a p-value of 0.92 and the Round 2 (high wet season) F-statistic is 1.59 with
three degrees of freedom and a p-value of 0.20. The rANOVA has an F-statistic of 0.13
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with three degrees of freedom and a p-value of 0.94, showing no significant crossseasonal variance in body fat percentage by subsistence cultivation category. Figure
10.23 presents bar graphs of bod fat percentage by subsistence cultivation category for
the respective rounds.

Figure 10.23: Body Fat Percentage by Subsistence Cultivation Category for Round
1(top) and Round 2(bottom)
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Collapsed Categories
Like the other independent variables except sex, the two collapsed subsistence
cultivation categories do not show in significant variance in body fat percentage. Table
10.22 gives central tendencies and categorical frequencies of body fat percentage by
subsistence cultivation category.

Table 10.22: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Subsistence Cultivation Categories
Sub.
Cult
NoneSm.R1
NoneSm.R2
Mod.Lg. R1
Mod.Lg. R2

Mean
BF%
34.14

SD

Mean
ZBF%
0.01

SD

Low

Norm.

High

Obese

Total

8.17

Median
BF%
33.84

1.02

2 (4%)

4 (8%)

33.11

7.52

33.83

0.13

0.95

3 (7%)

1 (2%)

33.79

7.85

33.84

-0.03

0.98

0

1 (4%)

29.64

8.46

29.48

-0.31

1.07

1 (5%)

2
(11%)

8
(15%)
9
(19%)
8
(31%)
6
(32%)

39
(73%)
34
(72%)
17
(65%)
10
(52%)

53
(100)
47
(100%)
26
(100%)
19
(100%)

For the Round 1 t-test the test statistic is 0.18 with 77 degrees of freedom and a p-value
of 0.86; the Round 2 t-test has a test statistic of 1.64 with 64 degrees of freedom and a pvalue of 0.11. The rANOVA shows no significant cross seasonal variance in body fat
percentage by subsistence cultivation category, with an F-statistic of 0.00, one degree of
freedom, and a p-value of 0.99. The vast majority of respondents has a high body fat
percentage or is obese, though the moderate to large group has a noticeably higher
percentage of high body fat percentage than the none to small group, which has a
noticeably higher obesity percentage for both rounds. Figure 10.24 gives bar graphs of
body fat percentage by subsistence cultivation category for the respective rounds.
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Figure 10.24: Bar Graphs of Body Fat Percentage Categories by Subsistence Cultivation
Category for Round 1 (top) and Round 2 (bottom)
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Body Fat Percentage Subsistence Cultivation Category Synopsis
As with most of the other independent variables, collapsing subsistence
cultivation categories contributes nothing to the analysis of body fat percentage aside
from larger subsamples.

Body Fat Percentage by Artisanal Fishing Category
Original Categories
In its original categorization, artisanal fishing is not a significant factor in body fat
percentage for either round of data collection. Table 10.23 gives central tendencies and
categorical frequencies of body fat percentage by artisanal fishing category. Figure 10.25
presents bar graphs of body fat percentage by artisanal fishing category for the respective
rounds.

Table 10.23: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Artisanal Fishing Category
Art.
Fish
Never
R1
Never
R2
Rarely
R1
Rarely
R2
Some.
R1
Some.
R2
Often
R1
Often
R2

Mean
BF%
35.18

SD

Mean
ZBF%
0.14

SD

Low

Norm.

High

Obese

Total

6.59

Median
BF%
38.28

0.82

0

1 (3%)

32.18

6.68

33.83

0.01

0.85

1 (3%)

1 (3%)

35.59

8.33

38.28

0.20

1.04

0

1 (9%)

8
(21%)
7
(24%)
1 (9%)

35.61

7.73

36.06

0.44

0.98

0

32.69

10.33

33.84

-0.17

1.29

1 (5%)

30.88

9.92

33.83

-0.16

1.26

30.07

6.92

29.49

-0.49

0.86

3
(14%)
1(11%)

1
(13%)
3
(15%)
1 (5%)

31.61

5.27

33.56

-0.06

0.67

0

30
(76%)
21
(70%)
9
(82%)
7
(87%)
12
(60%)
12
(54%)
5
(56%)
4
(67%)

39
(100%)
30
(100%)
11
(100%)
8
(100%)
20
(100%)
22
(100%)
9
(100%)
6
(100%)
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0
0

0
4
(20%)
6
(27%)
3
(33%)
2
(33%)

Figure 10.25: Bar Graphs of Body Fat Percentage by Artisanal Fishing Category for
Round 1 (top) and Round 2 (bottom)
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With mean body fat percentages in the obese category for every artisanal fishing category
for both rounds, the majority of respondents in every artisanal fishing category are obese,
with at least a three quarter majority of overweight or obese respondents in every
category for both Rounds. The Round 1 (low dry season) ANOVA F-statistic is 1.30
with three degrees of freedom and a p-value of 0.27 while the Round 2 (high wet season)
F-statistic is 0.70 with three degrees of freedom and a p-value of 0.56. The rANOVA
reveals no significant cross-seasonal variance, with an F-statistic of 1.01, three degrees of
freedom, and a p-value of 0.39.

Collapsed Categories
For collapsed artisanal fishing categories, there is no significant variance in body
fat percentage between the two groups. Table 10.24 gives central tendencies and
categorical frequencies of body fat percentage by artisanal fishing category. Figure 10.26
give bar graphs of body fat percentage categories by artisanal fishing category for the
respective rounds.
Table 10.24: Body Fat Percentage Central Tendencies and Categorical Frequencies by
Artisanal Fishing Category
Art.
Fish
NeverRareR1
NeverRareR2
Some.OftenR1
Some.OftenR2

Mean
BF%
35.27

SD

Mean
ZBF%
0.16

SD

Low

Norm.

High

Obese

Total

6.92

Median
BF%
38.28

0.86

0

2 (4%)

32.90

6.95

33.83

0.10

0.88

1 (3%)

2 (5%)

31.88

9.36

33.84

-0.27

1.17

2 (7%)

31.04

9.05

33.83

-0.14

1.15

3
(11%)

3
(10%)
1 (4%)

9
(18%)
7
(18%)
7
(24%)
8
(28%)

39
(78%)
28
(74%)
17
(59%)
16
(57%)

50
(100%)
38
(100%)
29
(100%)
28
(100%)

The Round 1 t-test approaches, but does not meet the level of significant variance, with a
test statistic of 1.84, 77 degrees of freedom, and a p-value of 0.07.
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Figure 10.26: Bar Graphs of Body Fat Percentage Categories by Artisanal Fishing
Categories for Round 1 (top) and Round 2 (bottom)
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The Round 2 t-test has a test statistic of 0.95 with 64 degrees of freedom and a p-value of
0.35. The rANOVA F-statistic is 2.65 with one degree of freedom and a p-value of 0.11,
showing no significant cross-seasonal variance in body fat percentage by artisanal fishing
category. The majority of respondents in both artisanal fishing categories have a high
body fat percentage or are obese, though the sometimes to often group has a higher
percentage in the high percentage category and a lower percentage in the obese category
than the never to rarely group.

Body Fat Percentage Artisanal Fishing Category Synopsis
Except for more robust cell sizes, the collapsing of artisanal fishing categories
makes little impact on the analysis of body fat percentage.

Waist to Hip Ratio
According to Gibson (2005), waist to hip ratio is also an indicator of elevated risk
for cardiovascular disease. For men, an elevated waist to hip ratio of 1.00 is cause for
concern while for women a waist to hip ratio of 0.80 indicates higher risk. In order to
assess this risk in respondents, for this measure I have created a categorical variable from
waist to hip ratio of normal or high, with 1.00 being the minimum ratio for the high
category in men and 0.80 being the minimum ratio for the high category in women.
Table 10.25 gives central tendencies and categorical frequencies for waist to hip ratio for
the sample, by sex, and for the two communities. Figures 10.27-10.29 present bar graphs
of waist to hip ratio for the respective rounds for the sample, by sex, and by community,
respectively.
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Table 10.25: Waist to Hip Ratio Central Tendencies and Categorical Frequencies for the
Sample, by Sex, and by Community
Independent.
Variable
Round 1

Mean
Waist/Hip
0.89

SD

Normal

High

Total

0.07

Median
Waist/Hip
0.88

22 (28%)

58 (72%)

80 (100%)

Round 2

0.89

0.06

0.88

21 (32%)

45 (68%)

66 (100%)

Male R1

0.93

0.06

0.93

17 (89%)

2 (11%)

19 (100%)

Male R2

0.92

0.06

0.93

19 (94%)

1 (6%)

16 (100%)

Female R1

0.88

0.07

0.87

5 (8%)

56 (92%)

61 (100%)

Female R2

0.87

0.06

0.87

6 (12%)

44 (88%)

50 (100%)

West EndR1

0.89

0.07

0.87

9 (33%)

30 (77%)

39 (100%)

West EndR2

0.89

0.07

0.88

9 (30%)

21 (70%)

30 (100%)

Punta
GordaR1
Punta
GordaR2

0.89

0.06

0.89

13 (32%)

28 (68%)

41 (100%)

0.88

0.06

0.90

12 (33%)

24 (67%)

36 (100%)

A seasonal paired t-test indicates no significant seasonal variation in waist to hip
ratio, with a test statistic of 0.22, 65 degrees of freedom, and a p-value of 0.83. For both
rounds, the mean ratio is below the level of concern for men, but not for women. For
both rounds, a little over two thirds of the sample has a high waist to hip ratio
Due to the different thresholds of risk in waist to hip ratio between the sexes, I
have used a Chi-square analysis to assess the significance of variance between males of
females in likelihood of a high waist to hip ratio. The likelihood ratio for Round 1 is
46.73 with a p-value of 0.00 and the likelihood ratio for Round 2 is 38.39 with a p-value
of 0.00. The rANOVA shows significant cross seasonal variance in waist to hip ratio
between men and women, with an F-statistic of 8.74, one degree of freedom, and a pvalue of 0.00.
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Figure 10.27: Bar Graphs of Waist to Hip Ratio for Round 1 (top) and Round 2 (bottom)
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Figure 10.28: Bar Graphs of Waist to Hip Ratio by Sex for Round 1 (top) and Round 2
(bottom)
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Figure 10.29: Bar Graphs of Waist to Hip Ratio by Community for Round 1 (top) and
Round 2 (bottom)
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These figures indicate that females are significantly more likely than males to have a
waist to hip ratio indicating elevated risk of cardiovascular disease (Gibson 2005;
Esmaillzadeh et al. 2004; Wei et al. 1997; Folsom et al. 1993; Pi-Sunyer 2000) during
both the low dry and high wet seasons. While the percentage of men with high waist to
hip ratios is around 10% for both rounds, the percentage of women with a high waist to
hip ratio is around 90% for both rounds. The fact that the majority of respondents were
women most likely affects the waist to hip ratios of the other independent variable
categories to follow. The section on lived experience of nutritional status below
discusses possible reasons for this disparity.
According to the community t-tests, there is no significant variance in waist to hip
ratio between West End and Punta Gorda. The Round 1 test statistic is 0.30 with 78
degrees of freedom and a p-value of 0.77 and the Round 2 test statistic is 0.10 with 64
degrees of freedom and a p-value of 0.92. The community rANOVA shows no
significant cross-seasonal variance in waist to hip ratio, with an F-statistic of 0.07, one
degree of freedom, and a p-value of 0.79.

Waist to Hip Ratio by Age
A significant variance in waist to hip ratio pertains for the age groups during
Round 1 (low dry season), but not Round 2 (high wet season). Table 10.26 gives central
tendencies and categorical frequencies of waist to hip ratio by age group. Figure 10.30
gives bar graphs of waist to hip ratio for age groups for the respective rounds.
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Table 10.26: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by Age
Group
Age Group

SD

19-29 R1

Mean
Waist/Hip
0.86

Normal

High

Total

0.06

Median
Waist/Hip
0.87

6 (33%)

12 (67%)

18 (100%)

19-29 R2

0.86

0.07

0.87

6 (38%)

10 (62%)

16 (100%)

30-39 R1

0.89

0.06

0.91.

7 (41%)

10 (59%)

17 (100%)

30-39 R2

0.90

0.07

0.90

7 (50%)

7 (50%)

14 (100%)

40-49 R1

0.89

0.06

0.89

6 (20%)

24 (80%)

30 (100%)

40-49 R2

0.88

0.04

0.88

5 (21%)

19 (79%)

24 (100%)

50+ R1

0.93

0..08

0.88

2 (14%)

12 (86%)

14 (100%)

50+ R2

0.92

0.08

0.93

3 (25%)

9 (75%)

12 (100%)

The mean waist to hip ratios in all groups for both rounds is within the normal range for
men but the high or elevated risk range for women. The majority of respondents have a
high waist to hip ratio except for those in the 30-39 year old group during Round 2 (high
wet season) where the figures are evenly split. The proportion of high waist to hip ratio
respondents tends to increase with age group. The Round 1 (low dry season) ANOVA Fstatistic is 2.72 with three degrees of freedom and a p-value of 0.05 while the Round 2
(high wet season) F-statistic is 1.94 with three degrees of freedom and a p-value of 0.13.
The rANOVA shows a lack of significant cross-seasonal variance, but is just inside the
confidence interval with an F-statistic of 2.67, three degrees of freedom, and a p-value of
0.06.
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Figure 10.30: Waist to Hip Ratio by Age Group for Round 1 (top) and Round 2 (bottom)

433

Waist to Hip Ratio by Occupational Group
Original Categories
With mean ratios very close together, the occupational groups show no significant
difference in waist to hip ratio for either round of data collection. Table 10.27 gives
central tendencies and categorical frequencies for waist to hip ratio for the occupational
groups.
Table 10.27: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by
Occupational Group
Occupational
Group
Business R1

Mean
Waist/Hip
0.88

SD

Normal

High

Total

0.07

Median
Waist/Hip
0.88

6 (33%)

12 (67%)

18 (100%)

Business R2

0.90

0.06

0.90

6 (46%)

7 (54%)

13 (100%)

Mid-Level
Tourism R1
Mid-Level
Tourism R2
Small Scale
Ent. R1
Small Scale
Ent. R2
Shipping &
Seafood R1
Shipping &
Seafood R2
Office &
Retail R1
Office &
Retail R2

0.88

0.05

0.88

2 (25%)

6 (75%)

8 (100%)

0.85

0.06

0.85

4 (44%)

5 (56%)

9 (100%)

0.90

0.07

0.87

9 (31%)

20 (69%)

28 (100%)

0.89

0.07

0.87

6 (26%)

17 (74%)

23 (100%)

0.88

0.06

0.87

4 (22%)

14 (78%)

18 (100%)

0.89

0.07

0.91

4 (33%)

8 (67%)

12 (100%)

0.91

0.08

0.92

1 (14%)

6 (86%)

7 (100%)

0.88

0.05

0.88

1 (11%)

8 (89%)

9 (100%)

For all of the occupational groups, the mean waist to hip ratio is below the threshold of
elevated risk for men, but above that threshold for women. A majority of respondents
has a high waist to hip ratio in ever occupational group for both rounds, with a somewhat
higher majority in the small scale enterprise, shipping and seafood, and office and retail
groups. The Round 1 (low dry season) ANOVA F-statistic is 0.63 with four degrees of
freedom and a p-value of 0.65 and the Round 2 (high wet season) F-statistic is 0.79 with
four degrees of freedom and a p-value of 0.53. The rANOVA show no significant cross434

seasonal variance in waist to hip ratio between occupational groups, with an F-statistic of
0.64, four degrees of freedom, and a p-value of 0.63. Figure 10.31gives bar graphs of
waist to hip ratio by occupational group for the respective rounds.

Figure 10.31: Bar Graphs of Waist to Hip Ratio by Occupational Group for Round 1
(top) and Round 2 (bottom)
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Collapsed Categories
As with the original categories, the collapsed occupational groups show no
significant difference in waist to hip ratio for either round of data collection. Table 10.28
gives central tendencies and categorical frequencies for waist to hip ratio for the
occupational groups.
Table 10.28: Waist to Hip Ratio Central Tendencies and Categorical Frequencies for
Occupational Groups
Occupational
Group
Tourism
Work R1
Tourism
Work R2
Small Scale
Enterprise R1
Small Scale
Enterprise R2
Ship., Sea. &
Off. R1
Ship., Sea. &
Off. R2

Mean
Waist/Hip
0.88

SD

Normal

High

Total

0.06

Median
Waist/Hip
0.88

8 (31%)

18 (68%)

26 (100%)

0.88

0.06

0.88

10 (46%)

12 (54%)

22 (100%)

0.90

0.07

0.87

9 (31%)

20 (69%)

29 (100%)

0.89

0.07

0.87

6 (26%)

17 (74%)

23 (100%)

0.89

0.07

0.89

5 (20%)

20 (80%)

25 (100%)

0.88

0.06

0.89

5 (24%)

16 (76%)

21 (100%)

While the Round 1 ANOVA yields an F-statistic of 0.04 with a p-value of 0.96, the
Round 2 ANVOA yields an F-statistic of 0.30 with a p-value of 0.74. The rANOVA
yields an F-statistic of 0.67 with two degrees of freedom and a p-value of 0.52, showing
no significant cross-seasonal variance. The majority of respondents in each group have a
high waist to hip ratio, with a range of a little over half the respondents (tourism work
Round 2) to four fifths of them (shipping, seafood, and office Round 1). Figure 10.32
gives bar graphs of waist to hip ratio by occupational group for the respective rounds.
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Figure 10.32: Waist to Hip Ratio by Occupational Group for Round 1 (top) and Round 2
(bottom)
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Waist to Hip Ratio Occupational Group Synopsis
Beyond increasing subsample sizes, the collapsing of occupational groups has
little effect on the analysis of waist to hip ratio.

Waist to Hip Ratio by Income Group
Original Categories
For income groups, there is no significant variance in waist to hip ratio in either
round of data collection. Table 10.29 gives central tendencies and categorical
frequencies for waist to hip ratio by income group.
Table 10.29: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by
Income Group
Income
Group
Low
Income R1
Low
Income R2
Medium
Income R1
Medium
Income R2
High
Income R1
High
Income R2

Mean
Waist/Hip
0.88

SD

Normal

High

Total

0.05

Median
Waist/Hip
0.87

1 (7%)

14 (93%)

15 (100%)

0.88

0.05

0.88

3 (19%)

13 (81%)

16 (100%)

0.90

0.07

0.89

17 (32%)

35 (67%)

51 (100%)

0.89

0.07

0.90

15 (38%)

25 (62%)

40 (100%)

0.87

0.05

0.84

4 (31%)

9 (69%)

13 (100%)

0.88

0.05

0.87

3 (30%)

7 (70%)

10 (100%)

The mean values for waist to hip ratio are under the elevated risk threshold for men but
over that threshold for women for each income group for both rounds and a majority of
respondents in all three income groups have a high waist o hip ratio. Interestingly, the
proportion of respondents with a high waist to hip ratio is at least ten points greater than
the other two groups for both rounds. The Round 1 (low dry season) ANOVA F-statistic
is 1.35 with two degrees of freedom and a p-value of 0.27 and the Round 2 (high wet
season) F-statistic is 0.25 with two degrees of freedom and a p-value of 0.78. The
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rANOVA F-statistic is 0.70 with two degrees of freedom and a p-value of 0.50, showing
no significant variance in waist to hip ratio between income groups. Figure 10.33
presents bar graphs of waist to hip ratio by income group for the respective rounds.

Figure 10.33: Bar Graphs of Waist to Hip Ratio by Income Group for Round 1 (top) and
Round 2 (bottom)
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Collapsed Categories
For collapsed income groups, there is no significant variance in waist to hip ratio
in either round of data collection. Table 10.30 gives central tendencies and categorical
frequencies for waist to hip ratio by income group.
Table 10.30: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by
Income Category
Income
Group
Lower
Income R1
Lower
Income R2
Higher
Income R1
Higher
Income R2

Mean
Waist/Hip
0.88

SD

Normal

High

Total

0.06

Median
Waist/Hip
0.86

5 (15%)

28 (85%)

33 (100%)

0.87

0.05

0.87

5 (19%)

21 (81%)

26 (100%)

0.90

0.07

0.91

17 (36%)

30 (64%)

47 (100%)

0.89

0.07

0.90

16 (40%)

24 (60%)

40 (100%)

The Round 1 t-test for income groups has a test statistic of -1.67 with 78 degrees of
freedom and a p-value of 0.10 and the Round 2 test statistic is -1.42 with 64 degrees of
freedom and a p-value of 0.16. The rANOVA almost, but does not quite show a
significant variance in waist to hip ratio by income group, with an F-statistic of 3.57, one
degree of freedom, and a p-value of 0.06. Despite the lack of significant difference, there
is a noticeable difference in the proportion of respondents with high waist to hip ratios,
with the lower income group having over 80% high ratio for both rounds and the higher
income group having approximately two thirds with a high waste to hip ratio. Figure
10.34 gives bar graphs of waist to hip ratio by income for the respective rounds.
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Figure 10.34: Waist to Hip Ratio Categories by Income for Round 1 (top) and Round 2
(bottom)
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Waist to Hip Ratio Income Group Synopsis
Though there is no significant difference in the analysis of waist to hip ratio based
on categorization of income groups, the distinction between groups seems to be a bit
clearer for the collapsed categories than the original categories. The more robust
subsample size of the collapsed categories may serve to bring the difference in waist to
hip ratio into sharper relief.

Waist to Hip Ratio by Tourism Involvement
As with every other independent variable thus far except sex, tourism
involvement does not play a significant factor in waist to hip ratio. Table 10.31 gives
central tendencies and categorical frequencies of waist to hip ratio by tourism
involvement.
Table 10.31: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by
Tourism Involvement
Tourism
Involvement
No R1

Mean
Waist/Hip
0.89

SD

Normal

High

Total

0.06

Median
Waist/Hip
0.89

11 (29%)

27 (71%)

38 (100%)

No R2

0.88

0.06

0.87

11 (31%)

24 (69%)

35 (100%)

Yes R1

0.90

0.07

0.87

11 (26%)

31 (74%)

42 (100%)

Yes R2

0.89

0.07

0.89

10 (32%)

24 (60)

31 (100%)

While the Round 1 test statistic is -0.66 with 78 degrees of freedom and a p-value of 0.51,
the Round 2 test statistic is -0.88 with 64 degrees of freedom and a p-value of 0.38. The
rANOVA shows no significant cross-seasonal variance, with an F-statistic of 0.12, one
degree of freedom, and a p-value of 0.73. A sizable majority in both the no and yes
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groups have a high waist to hip ratio. Figure 10.35 gives bar graphs of waist to hip ratio
categories by tourism involvement for the respective rounds.

Figure 10.35: Waist to Hip Ratio Categories by Tourism Involvement for Round 1 (top)
and Round 2 (bottom)
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Waist to Hip Ratio by Subsistence Cultivation
Original Categories
As with every other dependent variable, subsistence cultivation is not a significant
factor in waist to hip ratio. Table 10.32 gives central tendencies and categorical
frequencies of waist to hip ratio for subsistence cultivation categories for both rounds.
Table 10.32: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by
Subsistence Cultivation Category
Subsistence
Cultivation
None R1

Mean
Waist/Hip
0.88

SD

Normal

High

Total

0.06

Median
Waist/Hip
0.87

7 (19%)

29 (81%)

36 (100%)

None R2

0.87

0.06

0.89

10 (39%)

16 (61%)

26 (100%)

Small
Amount R1
Small
Amount R2
Moderate
Amount R1
Moderate
Amount R2
Large
Amount R1
Large
Amount R2

0.89

0.06

0.87

5 (29%)

12 (71%)

17 (100%)

0.89

0.06

0.87

2 (10%)

19 (90%)

21 (100%)

0.89

0.09

0.87

8 (38%)

13 (62%)

20 (100%)

0.89

0.07

0.87

8 (50%)

8 (50%)

16 (100%)

0.95

0.04

0.95

2 (33%)

4 (67%)

6 (100%)

0.93

0.03

0.93

1 (33%)

2 (67%)

3 (100%)

For both rounds of data collection, the mean waist to hip ratio is below the threshold of
elevated risk for men, but above the threshold for women in every subsistence cultivation
category. With the exception of the moderate amount category during Round 2 (high wet
season) with a 1:1 ratio, the majority of respondents in every category have a high waist
to hip ratio for both rounds. In most categories, about two thirds of respondents have a
high waist to hip ratio, though the proportion with a high waist to hip ratio is a little
elevated for the small amount category. The Round 1 (low dry season) ANOVA Fstatistic is 1.88 with three degrees of freedom and a p-value of 0.14 while the F-statistic
for Round 2 (high wet season) is 1.06 with three degrees of freedom and a p-value of
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0.37. The rANOVA shows no significant cross seasonal variance in waist to hip ratio
between the subsistence cultivation categories, with an F-statistic of 2.04, three degrees
of freedom, and a p-value of 0.12. Figure 10.36 presents bar graphs of waist to hip ratio
for the subsistence cultivation categories for the respective rounds.

Figure 10.36: Bar Graphs of Waist to Hip Ratio by Subsistence Cultivation Category for
Round 1 (top) and Round 2 (bottom)
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Collapsed Categories
With only a 0.02 difference in mean waist to hip ratio, the collapsed subsistence
cultivation categories do not show significant variance in waist to hip ratio. Table 10.33
gives central tendencies and categorical frequencies for waist to hip ratio by subsistence
cultivation category.
Table 10.33: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by
Subsistence Cultivation Category
Subsistence
Cultivation
None-Sm.
Amt. R1
None-Sm.
Amt. R2
Mod.-Lg.
Amt. R1
Mod.-Lg.
Amt. R2

Mean Waist/Hip

SD

Normal

High

Total

0.06

Median
Waist/Hip
0.87

0.88

12 (23%)

41 (77%)

53 (100%)

0.88

0.06

0.88

12 (26%)

35 (74%)

47 (100%)

0.90

0.08

0.90

10 (37%)

17 (63%)

27 (100%)

0.90

0.07

0.88

9 (47%)

10 (53%)

19 (100%)

The Round 1 test statistic is -1.40 with 78 degrees of freedom and a p-value of 0.17 while
the Round 2 test statistic is -0.95 with 64 degrees of freedom and a p-value of 0.35. The
rANOVA F-statistic is 1.96 with one degree of freedom and a p-value of 0.17, showing
no significant cross-seasonal variance. The majority of respondents have a high waist to
hip ratio in both categories. While the percentage of respondents with a high waist to hip
ratio is notably lower for the moderate to large amount category during Round 2 than for
the none to small amount category for either round, this circumstance is mostly likely due
to differential rates of sample attrition between the two categories. There is also the
possibility that having more food produced by the household may somehow make for a
slightly less fattening diet for some households. Figure 10.37 gives bar graphs of waist to
hip ratios for the respective rounds.
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Figure 10.37: Waist to Hip Ratio Categories by Subsistence Cultivation Category for
Round 1 (top) and Round 2 (bottom)
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Waist to Hip Subsistence Cultivation Category Synopsis
With similar p-values for both rounds and the rANOVA, collapsing subsistence
cultivation categories has little impact on the analysis of waist to hip ratio.

Waist to Hip Ratio by Artisanal Fishing Category
Original Categories
In keeping with other anthropometric indices, artisanal fishing category is not a
significant factor in waist to hip ratio for either round. Table 10.34 gives central
tendencies and categorical frequencies of waist to hip ratio by artisanal fishing category
for both rounds. Figure 10.38 gives bar graphs of waist to hip ratio by artisanal fishing
category for the respective rounds.
Table 10.34: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by
Artisanal Fishing Category
Artisanal
Fishing
Never R1

Mean
Waist/Hip
0.89

SD

Normal

High

Total

0.06

Median
Waist/Hip
0.88

8 (20)

31 (80%)

39 (100%)

Never R2

0.89

0.06

0.89

10 (33%)

20 (67%)

30 (100%)

Rarely R1

0.89

0.08

0.87

3 (27%)

8 (73%)

11 (100%)

Rarely R2

0.87

0.05

0.86

1 (13%)

7 (87%)

8 (100%)

Sometimes
R1
Sometimes
R2
Often R1

0.89

0.07

0.90

6 (30%)

14 (70%)

20 (100%)

0.88

0.06

0.88

8 (36%)

14 (64%)

22 (100%)

0.88

0.09

0.87

5 (50%)

5 (50%)

10 (100%)

Often R2

0.92

0.09

0.91

2 (33%)

4 (67%)

6 (100%)

The mean waist to hip ratio for every category falls below the elevated risk threshold for
men but above the threshold for women in both rounds.
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Figure 10.38: Bar Graphs of Waist to Hip Ratio by Artisanal Fishing Category for
Round 1 (top) and Round 2 (bottom)
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The majority of respondents in every category have a high waist to hip ratio except for
the often category in Round 1 (low dry season) which shows a 1:1 ratio of normal and
high waist to hip ratios. The Round 1 (low dry season) ANOVA F-statistic is 0.12 with
three degrees of freedom and a p-value of 0.95 and the Round 2 (high wet season) Fstatistic is 0.98 with three degrees of freedom and a p-value of 0.41. The rANOVA
shows no significant cross-seasonal variance in waist to hip ratio between the artisanal
fishing categories, with an F-statistic of 0.16, three degrees of freedom, and a p-value of
0.92.

Collapsed Categories
With mean waist to hip ratios exactly the same or nearly so for both rounds,
collapsed artisanal fishing category is not a significant factor in variance in waist to hip
ratio. Table 10.35 gives central tendencies and categorical frequencies of waist to hip
ratio for artisanal fishing categories. Figure 10.39 gives bar graphs of waist to hip ratio
categories by artisanal fishing category for the respective rounds.
Table 10.35: Waist to Hip Ratio Central Tendencies and Categorical Frequencies by
Artisanal Fishing Category
Artisanal
Fishing
Never-Rarely
R1
Never-Rarely
R2
SometimesOften R1
SometimesOften R2

Mean
Waist/Hip
0.89

SD

Normal

High

Total

0.06

Median
Waist/Hip
0.88

11 (22%)

39 (78%)

50 (100%)

0.88

0.06

0.89

11 (29%)

27 (71%)

38 (100%)

0.89

0.07

0.88

11 (37%)

19 (63%)

30 (100%)

0.89

0.07

0.88

10 (36%)

18 (64%)

28 (100%)
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Figure 10.39: Waist to Hip Ratio Categories by Artisanal Fishing Category for Round 1
(top) and Round 2 (bottom)
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While the Round 1 test statistic is 0.51 with 78 degrees of freedom and a p-value of 0.61,
the Round 2 test statistic is -0.44 with 64 degrees of freedom and a p-value of 0.68. With
an F-statistic of 0.16, one degree of freedom, and a p-value of 0.92, the rANOVA shows
no significant variance in waist to hip ratio by artisanal fishing category. The majority of
respondents have a high waist to hip ratio for both categories of artisanal fishing
involvement during both rounds of data collection.

Waist to Hip Ratio Artisanal Fishing Category Synopsis
Beyond larger subsamples for a more robust analysis, the collapsed artisanal
fishing categorization yields no significant improvement on the analysis of waist to hip
ratio.

Correlations of Nutritional and Dietary Indicators for Adults
In order to contextualize the nutritional data presented in the previous subsections
with the dietary data presented in Chapter 8, a correlation table is in order. Table 10.36
presents Pearson’s correlations of continuous variables such as BMI, body fat percentage,
waist to hip ratios, protein score, fruit and vegetable score, grain (whole and refined)
score, and high energy-low nutrient food score. Table 10.37 presents Spearman’s Rho’s
of categorical variables derived from the three nutritional indices as well as the categories
of low, medium, and high derived from the proportions of protein, fruit and vegetables,
grain, and high energy-low nutrient food. Significant correlations are flagged with an
asterisk in both tables
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Table 10.36: Parametric Nutritional Dietary Correlation Matrix
Protein
Score
Fruit &
Veg. Score
Grain
Score
HE-LN
Food Score

BMI R1

BMI R2
0.26*

Body Fat
Percent R1
0.26*

Body Fat
Percent R2
0.11

Waist/Hip
Ratio R1
0.01

Waist/Hip
Ratio R2
0.15

0.29*
0.15

0.01

0.26*

0.15

-0.07

0.00

0.05

-0.13

0.01

-0.05

0.02

-0.13

0.00

0.09

0.10

0.00

-0.11

0.00

Table 10.37: Non-parametric Nutritional Dietary Correlation Matrix
Protein
Category
Fruit &
Veg. Cat.
Grain
Score
HE-LN
Food Score

BMI
CategoryR1
0.00

BMI
CategoryR2
0.22

Body Fat
CategoryR1
0.07

Body Fat
CategoryR2
0.04

Waist/Hip
CategoryR1
0.12

Waist/Hip
CategoryR2
0.08

0.07

-0.23

0.25*

0.24*

0.19

0.01

-0.08

-0.25

-0.04

-0.09

0.10

-0.02

-0.18

-0.05

0.05

-0.09

-0.08

0.12

Given the literature about high energy-low nutrient food and obesity in tourism
economies (Evans 1986; Torres 2003; Leatherman and Goodman 2005; Himmelgreen et
al 2006) the fact that protein and fruit and vegetable scores are the only ones that have a
significant correlation with body fat percentage is perplexing. It may be that a higher
proportion of animal protein also entails a higher proportion of animal fat and that is
circumstance may factor into higher body fat percentage in the parametric correlation or
higher body fat percentage category in the non-parametric correlations. The inclusion of
green bananas and plantains, with their high starch content, may be skewing the fruit and
vegetable results. The fact that households frequently fry the bananas and plantains in
lard-like vegetable shortening may also be contributing to higher rates of obesity.
Changes to the design for follow up research may include parsing out green fruits and
shifting these frequencies into the starch category. Most surprisingly, junk food score
does not have a significant correlation with any of the nutritional indices. The most
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likely reason for this circumstance is that the mean junk food proportion, and thus the
score, is high for all sub-groups of the sample. In other words, most respondents
consume junk food fairly frequently, even beyond the high prevalence of obesity; the
junk food is not influencing body fat for all of them in the expected manner.

Implications of Results for Adult Respondents
According to the analysis of BMI and body fat percentage results for adult
respondents, there is a high prevalence of overweight and obesity in both West End and
Punta Gorda. Though male respondents have significantly lower odds of a calculated
body fat percentage at the obese level or of a high waist to hip ratio for sex, both sexes
have average BMIs that sit at the border between overweight and obese and body fat
percentages that are in the high percentage range for males and the obese range for
females. Men and women have similar mean waist to hip ratios, but in this case the
similarity indicates that the male average is below the threshold of elevate risk for
cardiovascular disease but that the female average is above that threshold (Gibson 2005).
Variables such as occupational group, income, tourism involvement, subsistence
cultivation, and artisanal fishing make no significant difference in any of the metabolic
health indicators listed above. These results dovetail with frequent reports of changes in
diet necessitated by the onset of diabetes and may have serious long term implications for
nutritional health on Roatán. The nutritional background section in this chapter below
treats these issues in greater detail.
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RESULTS FOR CHILDREN
Child Growth Profile
Of the sample of 81 households for Round 1, I was able to measure children
between the ages of 7-18 for 30 of them. Only thirteen of these children were available
for follow-up measurements in a timely manner during Round 2. I took the same
measurements of height and weight as for the adults, in addition to recording the ages of
each child measured at the time of the measurement (some children had a birthday
between Rounds 1 and 2). Because of the age range, and the fact that only a few children
were of any given year age, I present Z-score results for height for age and weight for
height in addition to central tendencies of height and weight. I have calculated the zscores for height for age and weight for height using the reference tables for these indices
in Frisancho (1990:41-44). In accordance with the reference (Frisancho 1990) I treat any
z-score above 1.96 standard deviations (SD) as above average height for age or
overweight or obese in weight for age. I treat any Z-score between -1.96 and 1.96 SD as
normal, and any z-score less than -1.96 SD as evidence for stunting in height for age or
wasting in weight for height. Because the sample of children is so small, I only give
results for the sample and by community in this section. Table 10.38 gives central
tendencies in height and weight for the sample and by community for both rounds with
male and female comparison data from the most recent CDC (2012) anthropometric
statistical reference sheet. For the CDC reference figures, the comparison age is the one
closest to the mean ages for males and females, respectively for both rounds.
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Table 10.38: Central Tendencies for Height and Weight for the Sample, by Sex, and by
Community
Independent
Variable

SD

Round 1

Mean
Age
(yr)
11.90

Mean
Height
(cm)
147.06

SD

3.26

Median
Age
(yr)
11.00

Mean
Weight
(kg)
45.63

SD

Median
Weight(kg)

16.69

Median
Height
(cm)
147.50

20.76

42.15

Round 2

11.46

2.85

11.00

143.52

16.00

144.20

40.48

13.86

42.90

Males R1

11.53

2.85

11.00

146.60

18.45

142.90

45.05

21.32

40.80

Males R2

10.50

1.29

11.00

132.66

11.84

132.90

31.55

9.46

39.25

CDC Male
Reference
Females R1

11.00

N/A

N/A

149.90

0.62

46.60

1.13

Not given

12.27

3.69

11.00

147.52

15.36

Not
given
151.00

46.21

20.91

45.00

Females R2

11.89

3.30

12.00

148.37

15.67

146.40

44.46

14.04

44.70

CDC
Female Ref.
West End
R1
West End
R2
Punta
Gorda R1
Punta
Gorda R2

12.00

N/A

N/A

156.10

0.64

52.30

1.26

Not given

11.72

3.21

11.00

146.68

19.17

Not
given
147.05

44.32

20.73

48.75

9.83

1.47

9.50

134.03

16.65

128.25

33.03

14.33

27.40

12.17

3.46

11.00

147.63

12.87

147.67

47.54

21.56

44,00

12.85

3.08

12.00

151.64

10.69

146.40

46.87

10.50

44.76

Height for Age
In order to assess the prevalence of stunting, it is important to analyze the Z-scores for
height for age (Frisancho 1990). Table 10.39 gives central tendencies and Z-scores for
height for age and frequencies of children below, within, and above the 95% confidence
interval for the sample and by community
A seasonal paired t-test reveals no significant seasonal difference in mean z-score
for height for age with a test statistic of -0.13, 12 degrees of freedom, and a p-value of
0.90. Community Mann-Whitney U tests reveal no significant variance in z-scores for
height for age, with a Round 1 p-value of 0.82 and a Round 2 p-value of 0.18. The
rANOVA for height for age shows no significant cross-seasonal variance between the
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two communities, with an F-statistic of 4.48, one degree of freedom, and a p-value of
0.06, just inside the 95% confidence interval. The fact that the vast majority of children
fit within the confidence interval of height for age indicates that stunting is most likely
not a common problem for this sample.
Table 10.39: Central Tendencies and Categorical Frequencies for Height for Age
Ind. Var.

SD

Round 1

Mean
HtforAge
12.47

Mean
ZHt/Age
-0.30

SD

2.49

Median
HtforAge
12.68

1.13

Z<1.96
1 (3%)

Round 2

13.45

1.53

13.61

-0.43

1.31

1 (8%)

West
End R1
West
End R2
Punta
GordaR1
Punta
GordaR2

13.06

2.26

12.84

-0.33

1.10

0

13.72

1.16

13.49

-1.03

1.49

12.85

2.91

12.57

-0.27

1.23

1
(20%)
1 (8%)

13.23

1.86

13.61

0.07

0.96

0

-1.96≤
Z≤1.96
29
(97%)
12
(92%)
18
(100%)
5
(80%)
11
(92%)
7
(100%)

1.96<Z

Total

0

30
(100%)
13
(100%)
18
(100%)
6
(100%)
12
(100%)
7
(100%)

0
0
0
0
0

Weight for Height
As well as height for age, it is important to assess weight for height in order to
ascertain the prevalence of wasting in the sample. Table 10.40 gives central tendencies
and categorical frequencies for weight for height.

Table 10.40: Central Tendencies and Categorical Frequencies for Weight for Age
Ind. Var.

SD

Round 1

Mean
WtforHt
0.30

Mean
ZWtforHt
0.38

SD

0.11

Median
WtforHt
0.28

1.63

Z<1.96
0

Round 2

0.28

0.07

0.29

0.16

1.44

0

West
End R1
West
End R2
Punta
GordaR1
Punta
GordaR2

0.29

0.10

0.27

0.26

1.70

0

0.24

0.08

0.21

0.15

2.10

0

0.32

0.12

0.30

0.57

1.57

0

0.31

0.05

0.31

0.19

0.71

0
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-1.96≤
Z≤1.96
27
(90%)
12
(92%)
16
(89%)
5
(83%)
11
(91%)
7
(100%)

1.96<Z

Total

3
(10%)
1 (8%)

30
(100%)
13
(100%)
18
(100%)
6
(100%)
12
(100%)
7
(100%)

2
(11%)
1
(17%)
1 (9%)
0

A paired t-test shows no seasonal difference in weight for height, with a test statistic of
1.58, 12 degrees of freedom, and a p-value of 0.14. Mann-Whitney U tests show no
significant variance in mean z-score between communities, with a Round 1 p-value of
0.52 and a Round 2 p-value of 0.30. The rANOVA also indicates a lack of significant
cross-seasonal variance between the communities in weight for height, with an F-statistic
of 0.22, one degree of freedom, and a p-value of 0.65. These results indicate the wasting
is most likely not a problem for the sample. Analysis of BMI-for-age is required to
assess the prevalence of obesity in the sample.

BMI-for-Age
In order to ascertain BMI-for-age for the children, I have calculated BMI in the
same manner as for adults, then referenced a CDC (2011) BMI-for-age chart that places
the BMI in a percentile based on the value of the BMI and the age of the child. In
accordance with this reference, children at less than the 5th percentile are classified as
underweight, those in the 5th-<85th percentile as healthy or normal weight, those in the
85th-<95th percentile as overweight, and those at the 95th percentile or above as obese.
This subsection reports these percentiles and their z-scores and uses z-score for statistical
tests due to lack of normal distribution. Table 10.41 gives central tendencies and
categorical frequencies of BMI for age for the sample and by community. Figures 10.4010.42 give bar graphs of BMI for age categories for the respective rounds for the sample,
by sex, and by community, respectively.
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Table 10.41: BMI for Age Central Tendencies and Categorical Frequencies
Ind. Var.

SD

Round 1

Mean
BMI%
65.67

Mean
ZBMI%
0.00

SD

31.34

Median
BMI%
75.00

1.00

Underweight
1 (3%)

Round 2

63.92

33.98

75.00

0.00

1.00

0

Males
R1
Males
R2
Females
R1
Females
R1
West
End R1
West
End R2
Punta
GordaR1
Punta
GordaR2

69.20

27.07

75.00

0.11

0.86

0

39.25

39.15

25.00

-0.73

1.15

0

62.13

35.70

75.00

-0.11

1.14

1 (7%)

74.89

26.79

90.00

0.32

0.79

0

61.17

35.48

75.00

-0.14

1.13

1 (6%)

50.33

37.64

37.50

-0.40

1.11

0

72.42

23.67

75.00

0.22

0.76

0

75.57

28.03

90.00

0.34

0.77

0

Norm.
weight
18
(60%)
6
(46%)
10
(66%)
3
(75%)
8
(53%)
3
(34%)
11
(61%)
4
(67%)
7
(58%)
2
(29%)

Overweight
2 (7%)
2
(15%)
1 (7%)
0
1 (7%)
2
(22%)
1 (6%)
0
1 (9%)
2
(29%)

Obese

Total

9
(30%)
5
(39%)
4
(27%)
1
(25%)
5
(33%)
4
(44%)
5
(27%)
2
(33%)
4
(33%)
3
(42%)

30
(100%)
13
(100%)
15
(100%)
4
(100%)
15
(100%)
9
(100%)
18
(100%)
6
(100%)
12
(100%)
7
(100%)

The paired t-test indicates no seasonal variation in BMI-for-age, with a test statistic of 0.11, 12 degrees of freedom, and a p-value of 0.91. Mann-Whitney U tests show no
significant variance in mean BMI-for-age between male and female children, with a
Round 1(low dry season) p-value of 0.62 and a Round 2 (high wet season) p-value of
0.20. The rANOVA for sex shows no significant cross-seasonal variance in BMI-forage, with an F-statistic of 2.73, one degree of freedom, and a p-value of 0.13. Likewise,
Mann-Whitney U tests indicate no significant variance in mean BMI-for-age between the
two communities, with a Round 1 p-value of 0.57 and a Round 2 p-value 0.26. With an
F-statistic of 2.81, one degree of freedom, and a p-value of 0.12, the rANOVA indicates
no significant inter-communal variance in BMI-for-age Category frequencies indicate
that the highest percentage of children has a normal BMI for age, but that a fairly high
percentage are overweight or obese too. Though the sample of children is too small to be
generalizable, these results warrant further study on a larger sample. These findings
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suggest that, while overweight and obesity in these two communities is not as much of a
problem for children as for adults, it is present and may be cause for concern in the future
given the ubiquity of starch and junk food in local stores and household diets.

Figure 10.40: BMI for Age Categories for Round 1 (top) and Round 2 (bottom)
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Figure 10.41: BMI for Age Categories by Sex for Round 1 (top) and Round 2 (bottom)
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Figure 10.42: BMI for Age Categories by Community for Round 1 (top) and Round 2
(bottom)
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Correlation Results for Children
As with the adult results, it is important to ascertain if there is any correlation
between nutritional indices and categories and dietary adequacy scores and categories.
Table 10.42 presents correlations of height-for-age, weight-for-height, and BMI-for-age
with protein, fruit and vegetable, starch, and junk food scores. Table 10.43 presents
correlations of BMI-for-age category with protein, fruit and vegetable, starch, and junk
food categories. Significant correlations are marked with an asterisk.
Table 10.42: Parametric Child Nutritional Dietary Correlation Matrix
Protein
Score
Fruit &
Veg. Score
Grain
Score
HE-LN
Food Score

Ht-for-age
R1
-0.06

Ht-for-age
R2
0.10

Wt-for-ht
R1
0.02

Wt-for-ht
R2
0.11

BMI-forage R1
0.08

BMI-forage R2
0.07

0.13

0.48

0.07

0.32

0.06

0.42

-0.18

-0.01

0.18

-0.23

0.06

-0.08

-0.04

-0.21

0.13

0.05

-0.03

-0.13

Table 10.43: Non-parametric Child Nutritional Dietary Correlation Matrix
BMI-for-age Category R1

BMI-for-age Category R2

Protein Category

0.07

0.26

Fruit and Vegetable Category

0.23

0.48

Grain Score

-0.15

-0.13

HE-LN Food Score

-0.22

-0.16

According to the statistical analysis displayed above there are no significant
correlations between the adequacy scores and nutritional indices or between the adequacy
categories and BMI-for-age categories. This fact notwithstanding, two interesting points
are apparent. Firstly, the correlations between fruit and vegetable score and the
nutritional indices tend to be high, especially for Round 2 (high wet season). Perhaps
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those households that eat a higher proportion of fruits and vegetables have taller and
heavier children for a given age, but the small sample size is an ample reason for caution
in such a conclusion. The other interesting point to be gleaned from these tables is that,
as in the adult results, there is no significant correlation between high energy-low nutrient
food and any of the nutritional indices. Again, the small sample size is most likely
skewing the results, especially in Round 2. However, it is also possible that high energylow nutrient food is so omnipresent as to not be a discriminating factor and that it affects
some percentage of children less severely than the other children in terms of overweight
and obesity. Further study with a larger sample would shed more light on this issue as
well.

Implications of Results for Children
The results for children indicate that neither stunting nor wasting is a problem in
West End or Punta Gorda. Overweight and obesity are present, but not at the sample
prevalence as for adults. Due to logistical challenges in the field, the child sample size is
small, especially for Round 2, and is not generalizable. However, coupled with the
ubiquity of motorized transportation, starchy staples, and high energy-low nutrient food
on Roatán, these results do make a compelling argument for further study of the
intersections of economics, foodways, diet, and nutritional health in future projects
focused more specifically on nutrition in children.
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NUTRITONAL BACKGROUND
In order to understand the nutritional information presented in the previous
sections, it is important to contextualize it. Junk food such as corn chips, Cheetos,
lollypops, and sugary carbonated soft drinks is readily available at cheap prices per
container in most stores except the produce trucks. Additionally, people commonly add
processed sugar to coffee, hot tea, and natural fruit juices. Every glass of natural fruit
juice taken with the MacLeod Lorenzo family included added sugar, and every cup of
coffee or hot tea I observed one of them to drink also included sugar. A diet high in
processed sugar and starch, coupled with less physical activity now than before
automation and tourism, could predispose a population to greater incidence of
overweight, obesity, and metabolic syndrome. Harold MacLeod states that before the
main paved road and major roads in the towns, people walked foot paths to get from
north to south on the island and in hand paddled boats going along shore or to fishing
grounds off adjacent islands. He says, “…before time we only had a few small paths to
get to Oak Ridge or French Harbour…in order to take coconuts or fish to Coxen Hole to
sell, we had to paddle all the way to Sandy Bay, then walk overland [about 7 kilometers]
to Coxen Hole…now we have motor boats and can take the bus…in some ways things
are easier now…” Now, most people use motorized dories, lanchas, or other types of
boats to go any distance from the launch site in the water. On land, most people use taxis
or buses to travel any distance greater than a mile due to the fact that motorized transport
saves energy and to fear of being assaulted or robbed. Bertha Forest says, “…when I was
a little girl, we walked everywhere, all over the towns around here. Now, if you walk by
yourself, some crack head or [mainland Honduran] gonna’ rob you, or cut you…it’s

465

dangerous now, not like it used to be before time.” The increasing prevalence of washing
machines and the high prevalence of propane powered stoves versus wood stoves take
some of the physical exertion out of common household chores. While much of the
construction work on Roatán is still performed with hand tools such as hammers and
pickaxes, and artisanal fishing may still involve physical activity in the form of paddling
or snorkeling with spear-gun in hand, most occupations on the island are less physically
demanding. While about ten to twenty households have at least one member who does
some work in construction, none report a female working in construction. My own
experience with Harold MacLeod’s fishing expedition and the building of the champa
corroborates the idea that these types of tasks are physically demanding and burn calories
at a high rate. In turn, I also witnessed the introduction of a washing machine into the
MacLeod Lorenzo household, which made washing close considerably easier than the
previous methods of scrubbing on a wash board or putting the cloths in a bucket and
beating them with a length of PVC pipe. I can also attest to the fact that cooking on a
propane burning stove involves less physical effort than cutting wood for a wood burning
stove. The dearth of women in construction and fishing may explain part of the variance
in relative body fat percentage, or why men’s body fat percentage averages in the
acceptable to overweight range and women’s body fat percentage averages in the obesity
range. The fact that most children frequently play soccer, swim, or engage in other
activities that are less frequent for adults may also account for the differential obesity
rates among children and adults, with the caveat that the small sample size for children
may skew the child results.
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According to household interview data, this elevation in body fat and waist to hip
ratio does have health consequences. Several respondents reported problems with
hypertension or diabetes for themselves or someone in the household. Responses such as
“…we used to love to eat cakes, rice, camote, but now my husband go [hyper]tension in
the blood [or diabetes], we can’t eat that, we try to eat more vegetables now…” occur
periodically in the household interview responses. While some folks have tried to eat
more vegetables and less fried foods as a result, items such as chicken, wieners, and fried
plantains still figure prominently in most household diets. It will be interesting to see if
the growing prevalence of metabolic disorder acts as a catalyst for dietary change over
time, or if prohibitive food prices keep simple starches and sugars in a prominent place in
most household diets regardless of adverse health effects from such a reliance on these
types of foods.

CONCLUSION
In order to compile all of the key points gleaned from the results of this
dissertation, the conclusion of this chapter consists of two parts. The first part is a brief
discussion of the nutritional results and the second part is a general synopsis of all of the
results.

Nutritional Results Discussion
As shown in the analysis of respondent BMI, body fat percentage, and waste to
hip ratio, overweight and obesity have a high prevalence among adult respondents in
West End and Punta Gorda. Indeed, the only independent variable that shows any
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significant variance in the likelihood of obesity as measured by calculated body fat
percentage is sex, with females having a greater risk of an obese level body fat
percentage than males. Likewise the majority of respondents have a waist to hip ratio
that exceeds the threshold for elevated risk of cardiovascular disease. Again, the only
independent variable that shows significant variance, in the form of a likelihood ratio in
this case, is sex, with females (elevated risk threshold is a ratio of 0.80 or greater) being
significantly more likely to have a waist to hip ratio over the elevated risk threshold than
males (elevated risk threshold is a ratio of 1.00 or greater). These elevated rates of
overweight and obesity corroborate responses from semi-structured and informal
interviews addressing incidence of diabetes within the household or high prevalence of
diabetes in the community or on Roatán.
For children, stunting and wasting do not seem to be a concern in either
community based on the analysis of anthropometric measurements of the child sample.
Obesity is present, but the sample may be too small to convey a true sense of the
prevalence of childhood obesity on the island. However, the BMI for age results,
coupled with the ready availability and cheap prices of junk food on the island warrant
further study of child dietary and growth profiles.
Though these nutritional results show a weak relationship to other variables such
as how households make a living, income level, household dietary diversity, and
household food security, it is important to remember that the nutritional results do occur
in a particular biocultural, political ecological context. The fact that the variance in body
fat percentage can only be explained to a level of five percent may stem from the
prominent place of starches such as rice, boiled green bananas, plantains, and flour in
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local diets. Coupled with the saturation of the local food system with candy and corn
chips, the importance of these starches as a proportion of meals creates a situation in
which obesity and metabolic syndrome can become highly prevalent if habitual physical
activity decreases in frequency and duration.

General Results Synopsis
In the context of recent global crises in staple food prices and finance, it is
important to remember the following points about livelihoods, dietary diversity, food
security, and nutritional status on Roatán.


Of the 81 households in the sample, about a third each have a primary household
livelihood in tourism work (N=23), small scale enterprise (N=30), and shipping
seafood, and office work (N=25).
o Of 40 households in West End 18 households made a living from tourism
work, 16 from small scale enterprise, and 6 from shipping, seafood, or
office work.
o Of 41 households in Punta Gorda, 8 made a living in tourism work, 14 in
small scale enterprise, and 19 in shipping, seafood, and office work.



For the sample 33 households fit into the lower income category and 48 fit into
the higher income category.
o In West End, 13 households fit into the lower income category and 27 fit
into the higher income category.
o In Punta Gorda, 20 households fit into the lower income category and 21
fit into the higher income category.
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For the sample, 38 households had no involvement in tourism while 43 had at
least one member who made at least some income from tourism.
o In West End, 8 households have no involvement in tourism while 32 make
at least some income from tourism.
o In Punta Gorda 30 households have no involvement in tourism while 11
make at least some income from tourism.



Both West End and Punta Gorda are articulated into a highly commoditized food
system consisting of a few large western style supermarkets, several mini-supers,
stalls at the central market in Coxen Hole, produce trucks, and pulperias.
o All households in the sample obtain the majority of their food from some
combination of local markets rather than other means.
o The secular trend in price for most food is steadily upward in association
with a secular upward trend in food prices.



For the sample, 54 households grow none or a small amount of their own food
and 27 grow a moderate or large amount.
o In West End 25 households grow none or a small amount of their own
food and 15 grow a moderate or large amount while in Punta Gorda 29
households grow none to a small amount and 12 grow a moderate to large
amount, with no significant difference in the likelihood of growing a
moderate to large amount between the two communities.
o Among the lower income group, 29 households grow none to a small
amount and 9 grow a moderate to large amount while among the higher
income households 30 households grown none to a small amount and 18
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grow a moderate to large amount; there is a significant difference in the
degree of subsistence cultivation between the two groups during Round 2,
possibly due to differential attrition from the sample or differential land
access.


Among the 81 households of the sample, 50 engage in artisanal fishing never or
rarely and 31 engage in artisanal fishing sometimes or often.
o In West End, 26 households engage in artisanal fishing never or rarely and
14 engage in it sometimes or often; In Punta Gorda 24 households do
artisanal fishing rarely or never and 17 do it sometimes or often.
o Among the lower income group, 21households do artisanal fishing rarely
or never and 12 do it sometimes or often and for the higher income group,
29 households do artisanal fishing never or rarely and 19 do it sometimes
or often.
o There is no significant variance in artisanal fishing intensity between the
communities or income groups.



For both rounds, the mean dietary diversity score is in the medium dietary
diversity range, with a mean score of 118.28 in the low dry season and of 98.87 in
the high wet season; there is a significant variance in ranked dietary diversity
score between these two seasons
o Punta Gorda has a significantly higher ranked mean dietary diversity score
than West End in Round 1 (49.47 versus 32.00, P=0.00) and Round 2
(38.03 versus 28.07, p=0.04)
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o During Round 1, there is significant variance among occupational groups
in mean dietary diversity, with a p-value of 0.00; post hoc testing reveals
that the shipping, seafood, and office group (ranked mean=51.04) having a
significantly higher mean ranked score than the tourism work group
(ranked mean=29.40).
o Households that engage in artisanal fishing sometimes or often have
significantly higher mean ranked scores than those that do it never or
rarely for Round 1 (51.13 versus 34.72, p=0.00) and Round 2 (42.68
versus 27.90, p=0.00)
o Interview data and participant observation reveal a common pattern of
starches such as rice, wheat flour, green bananas, and plantains making up
the bulk of diets with seafood or chicken being fairly frequent sources of
protein


For both rounds of data collection, the mean HFIAS score is in the mild food
insecurity range, with a mean score of 8.15 in Round 1 and 7.36 in Round 2; there
is significant seasonal variance in ranked HFIAS score with p=0.01.
o Both West End and Punta Gorda had mean scores in the mild insecurity
range for both rounds of data collection.
o The only significant variances in ranked HFIAS scores occur in Round 2
for income groups (lower income=40.04, higher income-29.05, p=0.02)
and tourism involvement groups (no=38.14, yes=28.26, p=0.03)



Mean BMI for the sample 30.22, or obese, for Round 1, and 29.79, or just in the
overweight category, for Round 1: the majority of the sample is overweight or
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obese for both rounds, with no significant variance in any of the independent
variables


For the sample, the mean body fat percentage is 34.02% for Round 1 and 32.11%
in Round 2, in the obesity category for both sexes; approximately 90% of the
sample is overweight or obese for both rounds
o Females (R1 mean=36.31, R2 Mean=34.38) are significantly more likely
(p=0.00) than males (R1 mean=26.28, R2 Mean=25.04) to be obese during
both rounds
o There are no other significant variances for body fat percentage



The mean waist to hip ratio is 0.89 for both rounds, within the acceptable range
for males, but over the threshold for elevated risk for cardiovascular disease for
females; the majority of the sample has a high waist to hip ratio
o Women (R1 mean=0.88, R2 mean=0.87) have a significantly higher
likelihood (p=0.00) of a high waist to hip ratio for sex than men (R1
mean=0.93, R2 mean=0.92).
o There are no other significant variances in waist to hip ratio.



While stunting and wasting do not present much of a problem for the children in
this sample, obesity does occur and warrants further study as a potential future
problem
Though bivariate analyses do not show strong associations between the

livelihood, dietary diversity, and food security data and the nutritional data, all of
these aspects of life occur in a context of a steadily rising food prices and an acute
crisis in the tourism sector from at least mid-2009 to 2011. While the linkages are not
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readily apparent through statistical analysis, it is apparent through the quantitative
results and ethnographic picture that work in tourism may versus other sectors may
have some effect on or association with dietary diversity, food security, and
nutritional status. Additionally, steady employment at a higher wage versus sporadic
employment or engaging in tourism related small scale enterprises further moderates
these effects. The final chapter, Chapter 11, will treat these issues in greater detail.
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CHAPTER 11:
DISCUSSION AND CONCLUSION

INTRODUCTION
Given the results detailed in the previous seven chapters, it is important to answer
the question of significance and implications for future action. This final chapter
accomplishes the task through separate sections discussing the results, the significance of
the project, and suggestions for future action. The results section is divided into
subsections treating livelihoods and tourism, foodways in the two communities, dietary
diversity, food security, nutritional indices, and a section contextualizing the results in
light of the two recent global crises and the recent history of Roatán. The second section
is divided into a subsection explicating the broader significance of the research and a
subsection outlining policy recommendations for consideration by business owners,
community patronatos (governing councils), municipal governments on Roatán, and the
departmental government of the Bay Islands.

RESULTS DISCUSSION
In order to contextualize this discussion in terms of the research question, the
question appears directly below.
How has the current global financial and economic crisis that was precipitated by
events such as the plummeting of mortgage backed securities and the failure of several
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financial institutions in developed nations, coupled with the ongoing hyperinflation of
global commodity food staples of the 2000s, affected access to food and nutritional health
for two communities on Roatán? This research focuses particularly in the following subquestions:


How has the financial crisis affected household ability to make a living,
particularly in the tourism sector?



What is the degree of food commoditization in food system; availability and
prices per unit volume?



Food access: What is the proportion of household diets obtained from
commoditized food system versus the proportion obtained through other means
such as subsistence cultivation or artisanal fishing?



Dietary diversity: Defined here as the number of different foods or food groups
consumed over a given reference period (in this case the previous year) (Ruel
2003). What is the degree to which household diets are broadly varied?



Food security: Defined here as reliable and culturally appropriate access to a
calorically adequate and nutritionally sufficient diet (Coats et al. 2007). How
have these crises affected reliable and culturally appropriate access to a
calorically adequate and nutritionally sufficient diet?



Nutritional status: What is the degree to which children within households
maintain a healthy height for age and weight for height; what is the degree to
which adult respondents maintain a healthy weight?

In addition to the research question, it is also efficacious to recapitulate the aims of
this project. The aims of this research are: a) assess the geographic and economic
source(s) of foods consumed by two different communities on Roatán; b) discover how
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the most recent economic and food crises have affected foodways and nutrition on
Roatán; c) assess how these crises have affected economic growth of the tourism sector
on Roatán.
The following subsections take pertinent sub-questions and aims as their starting
points.

Livelihoods and the Tourism Picture
Firstly, this subsection of the discussion approaches the impact of the financial
crisis on livelihoods, particularly in tourism, through the first sub-question:


How has the financial crisis affected household ability to make a living,
particularly in the tourism sector?

This subsection also addresses the third research aim; c) assess how these crises have
affected economic growth of the tourism sector on Roatán. In the context of recent
literature about the transformations wrought by tourism in Latin America (Stonich 1998;
2000; 2005; Leatherman and Goodman 2005; Torres 2003; Torres and Momsen 2005;
Himmelgreen et al. 2006) and elsewhere (MacLeod 2004; Draper 2000; Charnely 2005;
Telfer and Wall 1995), it is important to assess the impact of the financial crisis on
tourism development, generally, and for Roatán. Stonich (1998; 2000; 2005) traces the
ever growing importance of the tourism sector on the island, particularly in more westerly
communities, with profound implications for cultural self-determination, demographics
(see also Evans 1986), and health. Leatherman and Goodman (2005; Torres 2003; Torres
and Momsen 2005; Himmelgreen et al. 2006) describe similar processes in Latin
America, as does MacLeod (2004) in the Canary Islands, Draper (2000) in Banff
National Park in Canada, and Charnely (2005) in Tanzania. While Li et al. (2010) and
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Chan (2011) use Far Eastern examples to argue that global tourism has contracted during
the global financial crisis and its aftermath, the local picture for Roatán is more complex.
While the Honduran Institute of Tourism (2010) shows a continuing strong growth trend
past the 2007 start of the financial crisis into mid-2009, business semi-structured
interview responses point to a strong consensus among tourism business owners that the
political unrest that started with president Zeleya’s ouster in June 2009 devastated
tourism on the island from at least six months to a year and a half after its inception.
Though visitor numbers have made a fairly strong recovery since the start of 2011, the
income recovery has been more uneven. As a general trend, the results show that
business owners or employees in areas such as scuba diving, restaurants, and guided tours
have seen a fairly healthy recovery of income levels while those involved in heritage
tourism, independent souvenir and food sales, and other small scale enterprises have
noted an uptick in visitors but a sharp decrease in the amount of money these tourists
spend on their performances or wares. Frequent conversations with business owners such
as Gregory Hodges and Jim black, coupled with detailed participant observation in an
around their operations, confirms this trend of a robust recovery for many established
businesses in 2011 and early 2012. In turn conversations and participant with small scale
entrepreneurs such as Trudy Lorenzo, Faith Lorenzo, and JR Kincaid show that making a
living through small scale independent sales and services is a frequently tenuous
proposition, and according to their discourse a more tenuous proposition than prior to the
financial crisis and the coup. In terms of community tourism profiles, this circumstance
tends to have a more uniform depressing effect on revenue from tourism for Punta Gorda
households engaged in tourism work, while the effect is more variable in West End,
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reflecting the broader array of small scale enterprises and more stable tourism work seen
in this community. This disparity illustrates the tenuous livelihoods of households
engaged in the latter sectors, where unlike with the former sectors, the tourists may
interact with locals without any obligation to spend money. Though this circumstance
has been documented after the financial crisis and Leatherman and Goodman’s (2005)
Quintana Roo example predates the crisis there is a similarity in the dynamic of some
households garnering a much more stable and lucrative income from tourism than others.
It is possible that this disparity has grown since the financial crisis started and since the
coup and its aftermath have run their course. Though this project provides no way to
directly link the disparate recovery of tourism focused households with the financial
crisis, the apparent widening of the disparity warrants further study of this topic.

On Local Foodways
Of the two crises mentioned in the main part of the research question, the food
crisis is apropos to the elucidation of foodways in the two communities. In terms of food
ways, this dissertation asks the following two sub-questions:


What is the degree of food commoditization in food system; availability and
prices per unit volume?



What is the proportion of household diets obtained from commoditized food
system versus the proportion obtained through other means such as subsistence
cultivation or artisanal fishing?

Two research aims, a) assess the geographic and economic source(s) of foods consumed
by two different communities on Roatán; and b) discover how the most recent economic
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and food crises have affected foodways and nutrition on Roatán pertain to the exposition
of how households acquire food from local markets, artisanal fishing, and subsistence
cultivation in the two communities. Both Central America generally (Dewey 1989) and
Roatán (Evans 1986) have seen term trends of increasing commoditization and
delocalization (in keeping with Pelto and Pelto 2000). Stonich (2000) also discusses
commoditization on Roatán. Daltabuit (2000; Leatherman and Goodman 2005; Torres
2003) treats increased commoditization in the context of the ascendency of tourism in
Quintana Roo, while Himmelgreen et al. (2006) deals with a similar phenomenon in
Costa Rica. Kurek (1996) treats decreased food production with the rise of tourism in the
Polish Carpathians while MacLeod (2004) details a similar conflict in the Canary Islands
and Marin-Yaseli and Martinez (2003) discuss the decrease of land and labor for pastoral
sheep production in the Spanish Pyrenees. These decreases in food production also
contribute to delocalization and commoditization.
As of the field period for this study, a majority of the food consumed on Roatán is
shipped from the Honduran mainland with some imported from North America and a part
of some household diets supplemented with subsistence cultivation and a slightly larger
part of some household diets supplemented with artisanal fishing. As illustrated in
Chapter 7, the food system in West End and Punta Gorda, indeed on Roatán generally, is
highly commoditized. When compared to Evans (1986; Stonich 2000) it is apparent that
the trend of food commoditization has not slowed, much less reversed in the wake of the
two crises treated in this dissertation. Despite the admonition of one proponent of home
gardening, none of the households grow nearly enough produce to be self-sufficient and
many do no fishing or fish only rarely. Perhaps the clearest illustration of this point is
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the frequent observation of my homestay family or their neighbors buying bananas,
plantains, yucca, or other types of food that they are concurrently growing in the back
yard. Irrespective of store type or location, store bought food is the most important food
source for all households in the sample and the continuing trend of commoditization
takes place on a backdrop of a secular trend of rising food prices tied to a secular trend in
rising fuel prices. The trend of generally rising food prices in both communities is in
keeping with other literature on steep increases of staple food prices due to rising fuel
costs as well as other reasons such as increased global competition for commoditized
foodstuffs and the rise of biofuels as a pipeline for commodity food crops such as corn
and sugar (Coneição and Mendoza 2009; News Hour 2008; von Braun 2008; Zarger
2009; Himmelgreen and Romero-Daza 2009; Romero-Daza et al. 2009). These trends
could affect the profiles of food security and dietary diversity discussed below more
severe, especially for lower income households.
Perhaps most surprisingly of all, degree of subsistence cultivation has no
significant effect on dietary diversity, food security, or any of the anthropometric indices
despite the fact that many households grow at least some of their own food. For the
sample as a whole and the two communities, about two thirds of the households grow
little to none of their own food while a third grow a moderate to large amount of produce.
Though Jeffry Constable’s plantation is illustrative of techniques of planting and
harvesting and the cultural importance of certain plants to the Garinagu in particular and
on the island generally, none of the households who participated in the household data
collection package grows as much food as he does. His carefully tended field which
intersperses an abundance of bananas, plantains, and yucca with a variety of row annual
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row crops such as melons, cucumbers, and carrots stands in marked contrast to the more
typically observed pattern of a few bananas, a large fruit tree or two, or nothing planted at
all. It is quite possible that subsistence cultivation does not play a significant role in
dietary diversity, food security, or nutritional health as indicated by anthropometric
indices because no household grows enough of its own food to make a substantial
difference in any of these things. Reasons for this dearth of subsistence cultivation
include intense articulation into wage based sectors such as tourism and commercial
seafood and lack of land for extensive cultivation, as noted in quotations from residents
of West End and Punta Gorda. Indeed, on respondent’s response to the subsistence
cultivation question is quite illustrative. “I used to grow [some food crops], but I don’t
have time anymore. Since I lost my last job on the ship, I have spent all of my time
fishing [in order to sell fish around Punta Gorda and to tourism dependent restaurants].”
According to several sources, the lack of land for cultivation from many households
stems from families selling some or most of their land to resort developers for ready cash
and to the fact that many Ladinos who have moved to Roatán in order to capitalize on the
tourism boom make higher wages than in their hometowns, but due to inflated land prices
do not make enough to buy land for building a house, much less for planting sufficient
amounts of food for household provisioning. This situation comports with other
examples of tourism and other forms of wage labor displacing subsistence cultivation
(MacLeod 2004; Marin-Yaseli and Martinez 2003; Leatherman and Goodman 2005;
Daltabuit 2000; Torres 2003) as well as the trend of increased tourism (Stonich 1998;
2000; 2005) and decreased subsistence production (Evans 1986) on Roatán. It also
comports with Dan Sylva’s contention that the push for habitat preservation and the
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desire of many people to make more money from tourism have acted in concert to
depress food cultivation on the island in recent decades. He states, “…we used to be selfsufficient on this island, but not anymore…”
In contrast, intensity of artisanal fishing does make a significant difference in
dietary diversity, if not food security or the anthropometric indices. The ratio of
households that do little to no artisanal fishing to those that do regular or frequent
artisanal fishing approaches 3:2 for the sample and for both communities. Two possible
reasons that more frequent artisanal fishing may be associated with significantly greater
dietary diversity are that frequent consumption of seafood by these households bolsters
overall dietary diversity or else that income from seafood sales allows these households
to afford a more diverse diet than their neighbors, all else being equal. Harold
MacLeod’s contention that “no-one who lives this close to the seas should ever pay for
fish” supports the former notion, but the fact that he frequently tries to sell surplus fish
and most lobster he may bring home lends credence to the latter idea too. The fact that
artisanal fishing does not make a significant difference in food security, in which income
has a significant relationship, suggests that the former explanation may be more
plausible. Reasons most households engage in little or no artisanal fishing include lack
of access to capital equipment such as boats, limited time to devote to fishing due to
involvement in other sectors, and the decline of many marine species locally (Stonich
2000: David Greenawalt personal communication May 2005; Jane Sylva personal
communication July 2011).
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Dietary Diversity
Given the portrait of the tourism sector and access to food in an increasingly more
expensive food system painted in the livelihood (Chapters 4-6) and food access (Chapter
7) chapters, what are the implications of the financial and food crises for dietary
diversity? The fourth research sub-question, presented below, deals with dietary
diversity for the sample:


Dietary diversity: Defined here as the number of different foods or food groups
consumed over a given reference period (in this case the previous year) (Ruel
2003). What is the degree to which household diets are broadly varied?

The dietary diversity results also address the second research aim; b) discover how the
most recent economic and food crises have affected foodways and nutrition on Roatán.
Due to the dearth of detailed dietary diversity literature on Roatán prior to the two crises,
it is somewhat difficult to compare pre- and post-crisis dietary diversity for the two
communities. Evans (1986) does treat changes in dietary composition and does allude to
diminution of dietary diversity in another Roatán community with increasing food
commoditization going as far back as the 1980s and Stonich (2000) briefly touches on
difficulties in maintaining high dietary diversity for those households who are unable to
make a steady, relatively high income from tourism. These articles comport with
Leatherman and Goodman’s (2005) assertion of increasing variability in dietary diversity
based on amount and reliability of income with some households working in tourism
having better dietary diversity than a nearby agricultural community, but some having
worse dietary diversity. These Roatán examples also corroborate Pelto and Pelto (2000;
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Thow and Hawkes 2009) on delocalization and the increasing importance of income in
obtaining a healthy diet. The FFQ does not get at past dietary diversity, but anecdotal
data from the household interviews suggests that many households have more difficulty
obtaining some types of foods, such as seafood, than before the financial crisis and before
the food crisis became apparent on a global scale. Income group has a significant
association with dietary diversity for the original and collapsed categorizations. Though
the associations between the financial and food crises, tourism livelihoods, and dietary
diversity are not quantified in this dissertation, there is strong evidence that a decrease in
discretionary spending by tourists, coupled with a general trend of increasing food prices
may negatively influence dietary diversity for some households, particularly those
engaged in small scale enterprises and other occupations that depend entirely for their
income on discretionary tourist spending.
Overall, dietary diversity for the sample is not optimal but, with mean scores in
the medium category for both communities, might not be a very serious problem either.
The most important factors in having medium or high dietary diversity appear to be at
least some modicum of household income and regular access to protein from seafood.
However, the fact that the medium income group has the highest dietary diversity mean
indicates that, past a certain point, more income does not necessarily correlate with
higher dietary diversity. As stated in Chapter 8, the two most likely reasons for this state
of affairs are that western expatriates do not prefer as diverse a diet as they could afford,
or alternatively, that the FFQ is better tailored toward the majority of the sample that is
either mainland Honduran or Islander than it is for the small portion composed of western
expats. The idea of regular access to seafood as a bolster for dietary diversity is
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supported by the fact of significant cross-seasonal variance in dietary diversity by
artisanal fishing category, with households with more intense involvement in artisanal
fishing and households in the shipping and seafood sector showing greater dietary
diversity than those with less intensity of artisanal fishing and households in the
mainstream of the tourism sector, respectively. Punta Gorda shows significantly greater
cross-seasonal dietary diversity than West End, most likely due to the fact that it has
somewhat higher proportion of medium versus low or high income households and to the
fact that many households are involved in artisanal fishing or the shipping and seafood
sectors. These findings may contrast somewhat with other tourism examples
(Leatherman and Goodman 2005; Daltabuit 2000; Himmelgreen et al. 2006) where
dietary diversity in a tourism context is more directly related to income.
Regarding dietary adequacy, the results outlined in Chapter 8 indicate sufficient
proportions of protein and carbohydrates for the sample and its constituent categorical
groups. Though the results on fat are less clear, it is probable that most households
consume sufficient, or possibly elevated amounts. The most striking thing about the
adequacy results is the very high mean proportion of junk food in all groups, regardless
of how the sample is divided. As the foods and drinks in the junk food category contain
high quantities of simple sugars, saturated fats, or both, the roughly 25% junk food
proportion greatly exceed the less than 10% percent of saturated fats and unquantified
trace amounts of simple sugars recommended by the USDA (2010). Though the lack of
correlation between obesity and junk food variables confounds expectations, it is possible
that junk food is so omni-present that everyone is consuming high amounts and is
affected in different ways. Lack of statistical significance notwithstanding, the co-
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occurrence of very high rates of obesity and very high rates of junk food consumption is
worth noting in context with nutritional literature that highlights the association between
the two (USDA 2010; Leatherman and Goodman 2005; Eaton 2008; Ulijaszeck and
Lofink 2006). Another interesting contextual clue is the combination of very frequent
observations of corn chips, suckers, and sugary drinks in stores, churches, schools, and
the hands of people of all ages with the discourse on problems with diabetes and
hypertension in the household from several household data package respondents and
others I have encountered around West End and Punta Gorda. These findings may be an
intensification of the concurrent trends in higher consumption of processed food and
higher rates of metabolic disorder Evans (1986) noted almost thirty years ago. Though
the lack of clear statistical linkages between obesity and junk food proportion in this case
make for messy conclusions, this may be one of the more important topics stemming
from this project and needing further investigation.
While the dietary diversity does not seem to be much of an issue at this point,
there is no guarantee that this circumstance will hold true in the future, given the general
upward trend in food prices associated with the general upward trend in fuel prices. In
this context, a high degree of commoditization in the food system may increase
vulnerability to food insecurity and low dietary diversity for an increasing number of
households over time. Furthermore, a long continuation of sharp price increases could
skew the proportion of protein rich foods versus high calorie-low nutrient foods and
make the dietary adequacy picture.
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Food Security
Next, there is the issue of the effects of the combined global crises of finance and
food prices on household food security in West End and Punta Gorda. Sub-question five
frames this portion of the study:


Food security: Defined here as reliable and culturally appropriate access to a
calorically adequate and nutritionally sufficient diet (Coats et al. 2007). How
have these crises affected reliable and culturally appropriate access to a
calorically adequate and nutritionally sufficient diet?

The food security results also address the second research aim; b) discover how the most
recent economic and food crises have affected foodways and nutrition on Roatán.
Generally, discourse from respondents in the sample indicates a similar phenomenon to
Himmelgreen et al. (2006) of prices rising in a high tourism area and those households
with lower or more sporadic income showing greater degrees of food insecurity. The
brief comparison of food prices on Roatán with the Honduran national average also
supports the idea of a tourism inflation factor. The results of this project are also similar
to what Leatherman (2005) found in southern Peru, where steady income from a capitalist
economy mitigated the food security effects of loss of support networks from a
subsistence economy but those households that were articulated into the wage based
economy in a position of low or sporadic income and a weak social support network
suffered more severe food insecurity. Thow and Hawkes (2009) also discuss increasing
food insecurity in the context of freer international trade and greater food
commoditization. Food security for some households in the two communities may also
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be negatively affected by rising food prices in the context of external macro-level factors
such as high fuel prices in a similar fashion as illustrated in Romero-Daza et al. (2000;
Himmelgreen and Romero-Daza 2009; Coneição and Mendoza 2009). As with Zarger’s
(2009) example in Belize, many households in both towns do not have sufficient land or
labor to revert to sustainable, self-sufficient subsistence cultivation in the face of
depressed income from tourism work or small scale enterprises. While the results and
the succeeding paragraphs of this section do not point to anything more than a mild food
insecurity problem for the sample as a whole, the case of lower income households is
more serious and the implications of depressed revenues from tourism and the secular
upward trend in food prices for the future food security profiles of West End and Punta
Gorda are disturbing if tourism revenue for marginal workers and small scale enterprises
and food prices do not improve.
Based on the food security results outlined in Chapter 9, it is apparent that most
households in West End and Punta Gorda face a mild food insecurity problem. Of the
independent variables, occupational group and income are the only significant factors in
food security. In this case, households with steady and more profitable tourism work
show significantly lower (better) mean scores according to cross-seasonal testing than do
those engaged in small scale enterprises. This state of affairs is not surprising, as tourists
must pay to utilize the services of household members who work in permanent tourism
related businesses such as dive shops, restaurants, or hotels but can look and choose to
spend money or not when dealing with heritage performers or small scale vendors of food
or souvenirs. While respondents in working in the formal mode of tourism report a
rebound in business starting in 2011, those self-employed on a small scale generally
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report an uptick in tourists without a corresponding uptick in tourist spending. There is a
direct relation between income and degree of food security. Regardless of dietary
diversity, household with higher income tend to do better on all dimensions of the
HFIAS, including anxiety and are most likely to be food secure. It is interesting to note
that the tourism work category has significant cross-seasonal variance in HFIAS score
from the other occupational groups. Almost all of the households in the high income
category also fall into the tourism work category
Perhaps the most interesting point regarding food security and dietary diversity is
that the relationships of these indices to other things such as income and occupation are
not completely synchronous. While the medium income group had the highest dietary
diversity, the high income group had the lowest mean HFIAS score and were most likely
to be food secure. This discrepancy may stem in part from reasons described in the
dietary diversity section of this chapter, and in part from the fact that, while the medium
income group eats a more diverse diet when possible, security of access to its preferred
diet is somewhat less secure than the high income group’s access to its preferred diet.
Then, there is the issue of seasonality and food security. Statistical results and
responses to the household package semi-structured interview paint a picture of improved
food security during the high wet season, even if dietary diversity is statistically worse
during the rainy season for the sample as a whole. This result dovetails with the common
discourse about respondents being busier and having more disposable income during the
high season than during the low season. It also dovetails with the fact that many
respondents who did not participate in Round 2 (high wet season) of data collection cited
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being too busy doing tourism work as a reason they were unable to do the second
household interview.

Nutritional Status
Finally, there are the anthropometric indices of adults and children. The
nutritional results correspond to the sixth sub-question:


Nutritional status: What is the degree to which children within households
maintain a healthy height for age and weight for height; what is the degree to
which adult respondents maintain a healthy weight?

The nutritional data also seek to address the second research aim; b) discover how the
most recent economic and food crises have affected foodways and nutrition on Roatán.
Without previous anthropometric data from the Bay Islands, it is difficult to determine
any direct effect of the financial and food price crises on anthropometric nutritional status
in adults or children. However, a comparison to previous literature on nutrition in
Central America gives some indirect indication of potential effects from these crises.
From at least the 1980s, Roatán has seen an ongoing nutritional transition to more calorie
dense but nutrient poor processed foods, particularly pre-packaged high fat and high
sugar snacks and beverages. The transition has happened concurrently with a shift from
an economy based on subsistence production, artisanal fishing, and small scale trading to
one based on capitalist enterprises in commercial seafood and tourism (Evans 1986;
Stonich 1998; 2000; 2005; Daltabuit et al. 2006). This phenomenon is similar to other
Latin American examples of concurrent transition to a tourism based economy and a
commoditized food system heavy in high calorie, low nutrient foods (e.g., Leatherman
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and Goodman 2005; Himmelgreen et al. 2006; Dodd 2011; Hawkes 2006). The Roatán
nutritional transition also corroborates literature from other locations about a nutritional
transition and growing obesity problem in much of the developing world (Cordain et al.
2005; Ulijaszeck and Lofink 2006; Popkin 2003). As with the degree of food
commoditization, the two global crises have not affected the qualitative evidence of the
ubiquity of junk food, overall decrease in physical activity, and high prevalence of
obesity in West End and Punta Gorda. While the statistical results show no obvious
linkages between the nutritional data and livelihood, dietary diversity, or food security, it
is worth doing further research to ascertain if there are any linkages in tourism
development, greater income disparity, widespread food insecurity, and obesity as seen in
Himmelgreen et al.’s (2006) Costa Rica example. The following subsections discuss the
adult and child results in greater detail.

Adult Indices
Examined in concert, BMI, body fat percentage, and waist to hip ratio indicate a
fairly high prevalence of obesity and a fairly high risk from manifestations of metabolic
syndrome such as high blood pressure, cardiovascular disease, and diabetes (Gibson
2005). While BMI shows a high prevalence of obesity and does not differentiate the
sample very well, both calculated body fat percentage and waist to hip ratio show a
significant variance in the prevalence of obesity by age and particularly by sex with the
youngest age group significantly less likely to be obese than the oldest and next oldest
age group and men significantly less likely to be obese than women. The sex differential
corroborates James et al.’s (2012) findings of a significantly higher prevalence of obesity
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in women than men in the Caribbean and Miranda et al.’s (2013) findings of the same
significant trend for Latin America. The prevalence of obesity in this sample is situated
in a context high starch diets and decreased physical activity from previous generations,
as shown in the dietary vignette in Chapter 8 and the discourse on decreased physical
activity quoted in Chapter 10. Specifically, mechanization has decreased the
strenuousness of some tasks, such as doing laundry or obtaining water, for many
households. More broadly, the introduction of motorized transportation on land and sea
have decreased the distances most people walk in the course of an ordinary day and
decrease the arduousness of plying the sea for fish or locomotion from place to place.
The apparent differential in the degree to which these trends have affected men and
women in the sample may be accounted for by the fact that only men were stated or
observed to work in physically demanding occupations such as construction that still
require the use of non-motorized tools such as picks, shovels, or machetes for many tasks
on Roatán. Furthermore, while some fishing dories have motors and some still require
paddling by hand, on the island of Roatán only men operate either type on a regular basis.
This situation of a recent steep increase in obesity comports with Eaton’s (2008; Barker
1995; Ellison 2005; Kuzawa 2007) work on high calorie diets and decreases in physical
activity.

Child Indices
Generally, the nutritional analysis does not suggest a problem with stunting or
wasting in children in the research communities. While this finding varies from other
Central American examples with a higher prevalence of child stunting (Chavez et al.

493

2000; Leatherman and Goodman 2005), it does so with the caveat of a small sample for
child measurements. Despite the fact that about a third of children measured are obese
according to their percentile of BMI-for-age, childhood obesity does not appear to be as a
serious problem as adult obesity in West End or Punta Gorda at this time. However
given the analysis of adult obesity and ubiquity of junk food, the trend of childhood
obesity on Roatán is worth tracking over time. The small sample makes for limited
generalizability, so a research project more concentrated on anthropometric
measurements and indices specifically in children would be useful in giving a more
complete picture of child nutritional status on Roatán.

Implications of the Study
At its core, this dissertation project has sought answers to what if any effect two
fairly synchronous global crises in finance and staple food prices have had on household
livelihoods, particularly through tourism, and consequently on foodways, household
dietary diversity, food security, and anthropometric nutritional status. Though this
dissertation provides a strong balance of quantitative and qualitative data on household
livelihoods, dietary diversity, food security, and nutritional status during the low dry
season and high wet season from April 2011 to April 2012, the linkages between these
phenomena and the two crises are not as clear. However, discourse from semi-structured
business and household interviews, coupled with comparisons to tourism literature for
Central America and Roatán just prior to the crisis does present interesting implications
and directions for further research.
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In terms of revenue from tourism and food prices, evidence points to a lagging
effect from the financial crisis on the former and a stronger circumstantial association
between the food crisis with the latter. The sluggishness of the tourism sector in the
aftermath of the financial crisis is more apparent since the political crisis of 2009 has died
down and is unevenly felt according to the type of tourism work a household a household
does. This finding contrasts with Li et al. (2010; Chan 2011), who suggest an immediate
economic impact on tourism businesses in China in the wake of the financial crisis.
While the data from market surveys are not as clear as might be desired, the difference in
price between Round 1 (low dry season) and Round 2 (high wet season) corroborate
frequent interview responses about the secular upward trend in food prices being closely
related to a secular upward trend in fuel prices, in keeping with other sources on the food
crisis (News Hour 2008; Shah 2009; Romero-Daza et al. 2009; Coneição and Mendoza
2009). These effects on the tourism sector and food prices in turn may have mild to
moderate present effects and more severe future effects on household dietary diversity,
food security, and nutritional status.
Though the exact relationship between dietary diversity, food security, and the
anthropometric indices is not apparent through statistical analysis, some patterns are
clear. Income has a non-linear but clear relationship to dietary diversity and a direct
relationship to level of food security (in the form of an inverse relationship to HFIAS
score). Frequent direct access to seafood through artisanal fishing is associated with
greater dietary diversity, either through direct consumption in the household or sales of
these relatively expensive foodstuffs, but has no significant association with greater food
security. Subsistence cultivation has no significant effect on either dietary diversity or
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food security, most likely because the amount of food grown in any household in the
sample is insufficient to make a significant impact. This circumstance exists in
communities with a strong pull to wage labor and insufficient land for household selfsufficiency. This type of decrease in subsistence cultivation is part of a widespread
phenomenon of competition between agriculture and other enterprises such as resorts
(Leatherman and Goodman 2005; Himmelgreen et al. 2006; MacLeod 2004; MarinYaseli and Martinez 2003). The mere fact of involvement in tourism has no significant
relationship to dietary diversity or food security, but the steadiness of the work (as shown
in occupational groups) and reliability and amount of income from that work (as shown
in income group) do bear a significant relationship cross-seasonally to dietary diversity
and food security as they do in Leatherman and Goodman’s (2005) Yucatan example.
This dissertation has shown little direct linkage between dietary diversity and food
security on the one hand and anthropometric indices on the other, but the high prevalence
of obesity is noteworthy and occurs in a context of decreased physical activity and where
some of the cheapest foods, such as rice, spaghetti, and corn chips are high calorie foods
with low nutrient content. Leatherman and Goodman (2005; Himmelgreen et al. 2006)
shows similar associations in the context of tourism development in areas hitherto given
to local cultivation. The general trends of dietary adequacy, with adequate intake of
protein and carbohydrates, but really high intake of high energy-low nutrient foods,
indicates that overnutrition may be more of problem than undernutrition for most
households, in keeping with other recent work in Latin America (Leatherman and
Goodman 2005; Himmelgreen et al. 2006). The significantly higher proportion of protein
in Punta Gorda versus West End occurs in a context where many more of Punta Gorda’s
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residents are involved in the sale of seafood, and often in greater consumption levels,
than West End. Likewise, the fact that the lower and medium income groups consume a
significantly higher proportion of protein is likely related to the fact that vegetarians in
this sample, all of whom are western expatriates, are concentrated in the higher income
group. Even though income is not a significant factor in fruit and vegetable proportion,
the greater expense of these items most likely corresponds with observations of
westerners in West End buying a wider variety from the carros more frequently than
people in Punta Gorda. The relative high price of many fruits and vegetables also
provides a strong potential explanation of the converse situate of grains (whole and
refined) comprising a significantly higher proportion of low and medium income
household diets than high income household diets. The fact that high energy-low density
food has no significant variances for independent variables or correlations with
nutritional indices points to the ubiquity of chips, candy, and sugary drinks in both
communities. The lack of a statistical linkage between the high proportion of high
energy-low nutrient food and a high prevalence of obesity notwithstanding, the fact that
these two things co-occur is interesting and warrants further research. While this study
does not do so, it is plausible that a future study with a larger sample size may show
inverse links between income and obesity, or at least between dietary diversity, junk food
and starch proportions, food security and obesity on Roatán. Dietary diversity, food
security, and nutritional health all warrant careful monitoring going forward because the
communities in this study have many households whose budget could be further stretched
by a trend of rising food and fuel prices concomitant with the global trend of rising food
and fuel prices of recent years.
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RESEARCH SIGNFICANCE AND RECOMMENDATIONS
Lastly, there is the question of significance of this project and recommendations
for future action. While the key significance of this dissertation lies in a biocultural
synthetic approached enriched with an amalgamation with political ecology and
associations between micro and macroeconomic processes, potential improvements
stemming from it include dietary supplementation through communal food production,
coordination with cruise lines to improve opportunity for local entrepreneurs and
workers, and vocational training and education to enable more opportunity for poor
households. The following subsections treat the research significance and
recommendations, respectively.

Research Significance
Since the 1990s, both bioculturalism (see Goodman and Leatherman 1998;
Daltabuit 2000; Leatherman and Goodman 2005; Leatherman 2005; Himmelgreen et al.
2006; Dressler 2005) and political ecology (see Robbins 2004; MacLeod 2004; Stonich
2000; Hvalkof and Escobar 1998; Escobar 1999; Bryant 1992; Guha 1997) have gained
prominence as theoretical approaches in anthropology and other social scientific
disciplines. This dissertation project further develops both approaches by complementing
the strengths of one with the strengths of the other. Not only does it explore the linkages
between economic phenomena, diet, and nutritional health in two communities in a
classic biocultural fashion, it also touches upon the cyclical pattern of resort development
contributing to environmental destruction and depletion of natural resources influencing
households to pursue income from tourism. Additionally, there is substantial indirect

498

evidence of an effect of the Roatán Marine Park on tourism development. While the
projection of coral reefs and other marine habitat helps to preserve a major draw for
tourists, the prohibition of spear fishing or the taking of popular shellfish such as lobster
or conch within the park may push more households in West End to focus on tourism in
contrast to Punta Gorda, where a lack of such restrictions and proximity to commercial
fishing fleets and a seafood processing plant may influence a heavier emphasis on
seafood based livelihoods. At its core, the theoretical approach of this project
incorporates political ecology in order to address the manner in which households in the
two communities have turned away from producing and foraging their own food in order
participate in an economy based on earning money from tourists who come to see
scenery, either in the form of natural habitat or ‘traditional’ human performances and
handicrafts. Thus, a blending of bioculturalism and political ecology presents a holistic
way of understanding the situation in the two communities as well as enriching the body
of anthropological theory.
Beyond its theoretical significance, the practical importance of this project lies in
its exploration, even if in an indirect way, of the impact of global financial and economic
processes on particular cultural and economic trends and formations at the local level.
The project also produces recommendations for dealing with the vicissitudes of disparate
tourism benefit in the context of a more vulnerable developing nation locale, and may
offer a chance to improve things while they are still best described as problematic rather
than reaching a ‘basket case’ chronic crisis level.
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Recommendations
This final subsection outlines recommendations for improving economic
opportunity, dietary diversity, and food security based on the findings of this dissertation.
The first part of the subsection treats improvement of income and equality of opportunity
in tourism and the second part outlines suggestions related to diet and food security.

Tourism Related Recommendations
In order to address the problem of low income from tourism for small scale
entrepreneurs, especially in Punta Gorda (and probably other towns in Santos
Guardiola), adjusting the schedule of cruise ship tour buses to allow more time at
attractions may improve the situation. Particularly at the Communal, it is evident that
tourists only have approximately ten minutes and attractions outside the Communal, such
as Faith Lorenzo’s champa, make disappointingly few sales. Coordination between
cruise ship companies and municipal governments and local tour operators could ensure
that tourists had longer time on station, giving small scale entrepreneurs more
opportunity to make food or souvenir sales.
Next, there is the issue of equality of opportunity in the tourism economy,
particularly in West End. At least one bar owner stated that the majority of his staff is
comprised of expatriates because islanders and mainland Hondurans do not have a
cultural understanding of customer service that is conducive to maintaining customer
loyalty among his mostly western clientele. Likewise, at least one respondent stated that
the dearth of Honduran citizens in his dive instructor corps (one of the highest paying
jobs in the community) is largely explicable by the fact that Hondurans from any location
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do not have sufficient math skills to pass scuba dive master or dive instructor courses.
The best way to rectify these disparities of opportunity is through subsidized educational
and training programs. One respondent has suggested something akin to a bartending
school, but more comprehensive to train more people how to maximize their reputations
in customer service and maximize their relationships with customers and employers.
Though some lessons taught in such a course may conflict with culturally held attitudes
and entail learning to swallowing one’s pride, it would give households most in need of
opportunity a fair shot at the full range of livelihoods related to tourism. As many
potential students would be hard pressed to pay for instruction, a subsidy by the
municipal government or a group of business owners would be beneficial. It might even
be workable for students to pay back all or part of the cost of instruction over time, at
little to no interest, provided payment could be deferred until students are gainfully
employed and that installments are not too onerous. Courses in English for Ladinos and
Garinagu might also improve opportunity, as would a practical math course geared
toward scuba related math. While some dive shop owners also cited fear of scuba as a
barrier, at least the availability of supplemental math and language instruction, under the
terms outlined above for customer service courses, would open the opportunity of a scuba
career to Islanders and Ladinos who wish to pursue this avenue.

Dietary Diversity and Food Security Related Recommendations
In March of 2012, a possible bolster to household income and food security began
to emerge. At that time, an NGO known as El Centro de Ecologia Marina (Marine
Ecology Center) began conducting surveys and planning meetings as an initial phase in
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setting up an artisanal fishing cooperative for communities in the island. The cooperative
would attempt to set prices for sales to hotels and regulate fishing in the waters off of
Roatán. The novel aspect of the cooperative that makes it an attractive idea is that it
would promote the conservation of threatened shellfish such as lobster and conch by
encouraging local fisherman to focus on the invasive lionfish, whose population has
grown rapidly in recent years to the detriment of many native species. This cooperative
could have two positive functions, mitigating the damage from a prolific invasive species
and providing a more sustainable income and source of protein for households engaged in
artisanal fishing. Though this cooperative was in the exploratory stage when I left
Roatán, and thus does not figure prominently in this dissertation, it would be a solid
support to dietary diversity, food security, and nutritional health if Centro de Ecologia
Marina and local communities can find a way to make it viable.
In terms of improving dietary diversity and food security, Jeffry Constable’s idea
of using small scale cultivation as a supplement to food bought in stores may have some
efficacy despite the fact that it is mostly practiced in the breach as of the field period.
Not only could subsistence cultivation provide foods such as yucca, bananas, melons, and
others that may increase in price directly to households, those households that are able to
produce a surplus may be able to augment their income during slow periods of the annual
tourism cycle. The fact that many households have at least one adult who is unemployed,
under employed, sporadically employed, or seasonally employed suggests that many
households could supply labor to tend ‘plantations’. The major weakness of such a plan
is the lack of land access for cultivation for many households. There is also the issue of
preservation of remnant terrestrial habitats such as tropical forests on the island. The
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most workable solution to these problems is for existing tracts of land currently or
recently under cultivation or pasturage to be used for something akin to a community
garden. Owners of large holdings could rent land to municipalities, patronatos, or
private cooperative groups that could then be utilized to plant bananas, melons, beans,
carrots, peppers, and other crops. Alternatively, people without land to cultivate could
volunteer time on Roatán’s few remaining large plantations and receive a commensurate
amount of food in return. As many crops are harvested during the dry season, which is
also the low season, households with an ebb in tourism income could supplement their
diets and food security in this manner.
As a method of increasing dietary diversity and food security, buying
cooperatives may be able to save some money on foodstuffs such as red beans and
vegetables and make these items more affordable to a greater proportion of households.
Such an effort could work in concert with educational efforts in local schools to include
more fruits and vegetables in household diets. In addition, if local communities could
form groups to spread-load the burden of purchasing expensive staples such as beans and
less frequently eaten vegetables such as carrots and broccoli, they may be able to get
better prices than each household buying individually can and thereby increase food
security.
A coherent plan for reducing the prevalence of obesity in adults and children
requires further research, but would almost surely involve some method of increasing
opportunities and desire to exercise and increasing the proportion of less fatty and starchy
foods in household diets.
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CODA
While the picture of tourism livelihoods, dietary diversity, food security, and
nutritional status is not as dire as other examples (Dewey 1989; Stonich 1993;
Leatherman and Goodman 2005), it still is amenable to improvement. Additionally, the
steps elucidated above could provide a more robust coping capacity for households in the
face of rising food prices and lagging revenue from tourism or other sectors. Though
further research into the issues treated in this dissertation is necessary, it provides a solid
starting place for useful dialogue and action in improving dietary diversity, food security,
and nutritional health in West End, Punta Gorda, and possibly Roatán as a whole.
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APPENDIX: SAMPLE RESEARCH INSTRUMENTS

A. Semi-structured Household Interview Instrument
Semi-structured Interview Schedule
Town: Respondent Code:
Respondent sex: M F

Date:

Interviewer:

1. Composition
of the
Household *
Name

Age

Sex1

Relation to
Respondent2

Resides in HH at least

Highest level of
education attained4

4 months of the year

2. What is occupation or occupations for each adult (adolescent if applicable) member of the
household (interviewer takes note of the number of occupations per member)? What about other
sources of income for the household?

3. Please tell me how much, on average, you pay per month for the following expenses?
Rent/Mortgage/

Water

Electricity

Food

Property Taxes
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Other Business Expenses (if
Applicable)

4. Have there been any changes in occupational status or income from the previous interview
until now? If so, please describe these changes.

5. Who makes decisions about buying food for the family?

6. Where do you buy food for your family?

7. How often do you buy food for your family?

8. Does your household grow any of the food it consumes? If so what items and about how much
of your total diet do you grow?

9. Does anyone in your household fish from a dory or other boat (not a commercial trawler)? If
so how often? What do you do with the fish?

10. What foods are important in the local diet? Most frequently consumed?

11. (Insert FFQ here)
12. Have there been any significant changes in your diet from the previous interview until
now/the present? If so, what were these changes?
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13. What are the main reasons for dietary changes over this period? (if applicable)

14. Have the prices of food changed? Have they increased or decreased? By how much and for
which items?

15. (Insert HFIAS here)
16. If you experience difficulty earning money and/or obtaining essential items such as food,
water, electricity, etc., who do you turn to for help?

17. Asset inventory: (Ask the respondent if you can take a quick look around the house at the
conclusion of the interview. Circle all items that apply and make notes in each category as
directed in parentheses. If you cannot observe everything, do the best you can and make a note of
it.)
Appliances(note
fuel/energy for
cooking
appliances)
Refrigerator

Tools/Vehicles
(note #s/type)

Oven/Stove
Microwave

Pickax/Shovel
Lawn
Mower/Weed
Eater
Car/Truck

Water Source (if
no Tank/bottle,
ask about
drinking water)
Well
(hand/electric)
Municipal
Communal
(Y/N for indoor
plumbing)
Stream

Boat

Tank/bottle

Washer/Dryer
Stereo/TV/DVD/
VHS

Machete

Crops
(note #
Trees)
Chatas
(B/P)
Coco
Yucca
(bitter/
Yellow)
Pineapple
Mango
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Floor (try
to note for
all indoor
rooms)
Concrete
Dirt
Wood

Laminate/
Tile
Other

Walls

Roof

Cinderblock/
Concrete
Sheetrock
Wood and
Mud

Tin/
Aluminum
Palm Thatch
Ceiling
(plaster,
sheetrock)
Shingles/
Tile
Other

Rocks and
Mud
Other

B. Semi-structured Business Interview Instrument
Business Interview Schedule
Town: Respondent Code:
Respondent sex: M F

Date:

Interviewer:

1. Name of Business:

2. Name of Proprietor or other Respondent:

3. How long have you operated this business(es)?

4. What products or services does your business provide? If you have any other tourism
related businesses, what products or services do they provide?

5. How many visitors/customers do you get in a week? Does this number vary
throughout the year? If so, when are the high and low points? (ask average per week in
high and low seasons; ask what products or services sold the most during high and low
season)

6. In any year from 2005 until the present, did you notice any changes in the following
aspects of your business? If so, please explain:
a. Annual Revenue

b. Revenue during the high or low season

c. Number of visitors/customers per year

d. Number of visitors/customers during the high or low season
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7. Why do you think the changes you described occurred (skip if the respondent did not
describe any changes; probe for details on any reasons cited in this question)?

8. Is there anything else related to tourism in the years between 2005 and the present
that you think I should know?
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C. Market Survey Instrument
Market Survey Form and Storekeeper Interview Schedule
Town: Respondent Code: Respondent Sex: M F Date: Visit: 1 2 Interviewer:
Item

Category

Chicken
Whole fresh
Whole frozen
Fresh pieces
Frozen pieces
Chilled “fingers”
Frozen “fingers”
Beef
Steaks
Organs
Frozen pieces
Ground beef
Pork
Pork Chops
Stewing pork
Pork ribs
Pigs’ feet
Ham
Eggs
Fish
Fresh whole
Frozen
Fish sticks
Shrimp
Lobster
Conch
Rice
Flour tortillas
Corn tortillas
Bread
Yucca
Pasta/Spaghetti
Potatoes
Sweet Potatoes
Wheat Flour
Cornmeal
Red Beans
Black Beans
Carrots
Cabbage
Corn

Meat
Meat
Meat
Meat
Meat
Meat
Meat
Meat
Meat
Meat
Meat
Meat
Meat
Meat
Meat

Quantity (in unit
volume)

Meat
Meat
Meat
Meat
Seafood
Seafood
Seafood
Seafood
Seafood
Seafood
Seafood
Starch
Starch
Starch
Starch
Starch
Starch
Starch
Starch
Starch

Starch
Vegetables
Vegetables
Vegetables
Vegetables
Vegetables
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Price (/unit
volume)

String Beans
Onions
Bananas
Plantains
Mangos
Tomatoes
Hog Plum
Pineapple
Cashew
Limes
Juices
Orange Juice
Grapefruit Juice
Enjoy
Energy drinks
Coca-Cola (merge
w/Pepsi)
Pepsi
Beer
Rum
Coolaide
Pineapple juice
Cheetos
Potato chips
Corn chips
Cookies
Hard candy
Powdered Milk
Liquid Milk
Queso Fresco (soft
white cheese)
Queso Duro (Hard
white cheese)
Mantequilla
Cereal
Malanga

Vegetables
Vegetables
Fruit
Fruit
Fruit
Fruit
Fruit
Fruit
Fruit
Fruit
Liquids
Liquids
Liquids
Liquids
Liquids
Liquids
Liquids
Liquids
Liquids
Liquids
Liquids
Junk food
Junk food
Junk food
Junk food
Junk food
Dairy
Dairy
Dairy
Dairy
Dairy
Grain
Starch

MARKET SURVEY STORE KEEPER INTERVIEW

Date: _________

Respondent code:________

Interviewer: _________

We are interested in the way in which store owners and managers make decisions about
what food products to offer to the public. I am going to ask you a few questions, please
answer in as much detail as possible.
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1. Who is the main person responsible for decisions about what products to stock in
this store?
Self-------Other (specify who) ---------(Depending on this answer, use HE/SHE instead of YOU in the questions below)

2. What is the source(s) of the foods you stock (probe for sources of different
categories and if the shopkeeper gets it from a wholesaler, where they think it
ultimately comes from)?

3. What are some of the main reasons for the type of foods you select for this
store?
Please give me a specific example…
(Probe for cost, transportation, demand, etc.)

4. How does the availability of food sold in your store vary from season to season, if at
all (for example from the wet to the dry season)?

Which foods are affected the most?

5. What about from the high to the low tourist season?
Which foods are affected the most?

6. Is there any seasonal variation in the quality of any of the foods you sell, either from
wet to dry season, or between the tourism season and the off season? Which foods are
most affected?
7. What about variations in price?

Please give me a specific example…

8a. Could you tell me what foods you have the easiest access to? In terms of wholesale
price? In terms of general availability?

8b. What foods you have the most difficulty stocking in your store? Why?
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9. What, if any, changes have taken place within the past six years in the foods you
stock in this store? (Probe for source of foods general trends in food availability, food
prices, etc.)

9a. Have there been any changes in the price of the foods you stock within the
six years? If so, what has changed?

10. Is there anything else you want to add about your experiences making decisions
about what foods to stock in your store?
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D. Food Frequency Questionnaire
Food Frequency Questionnaire

Town:

Respondent Code:

Date:

Visit 1 2

1. During the last 12 months, how frequently, on average, did you eat or drink the following
foods?
Never or less
1-3
2-4
5-6
Food/Type
than
times/
1 time / times/
times/
one time/ month month
Week
week
week
Dairy Products
Powdered Milk
Liquid Milk
Fresh White Cheese
Yellow Cheese
Processed Cheese
Butter
White Butter
Meats
Eggs
Chicken
Pork Chops
Ham
Beef
Ground Beef
Weinies
Fish/Seafood
Fresh Fish (e.g. Snapper)
Frozen Fish
Lobster
Conch
Shrimp
Fruits
Bananas (Ripe/Green)
Plantains (Ripe/Green)
Pineapple
Mango
Lime
Melon
Watermelon
Papaya
Vegetables
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Beans
Corn
Carrots
Tomatoes
Cassava/Yucca
Malanga
Chiles
Cabbage
Onions
Potatoes
Breads/Cereals/Flour
Cold Cereal (e.g. Cornflakes)
Cornstarch/Cornmeal
White Bread
Whole Grain Bread
White Rice
Rice and Beans (mix)
Corn Tortillas
Flour Tortillas
Drinks
Soft Drinks (e.g. Coke, Pepsi)
Energy Drinks
Powdered drinks (e.g. Cool-aid)
Orange Juice
Pineapple Juice
Guanabana
Hog Plum Juice
Beer
Rum
Tea
Coffee
Sweets/Pastries/Junk Food
Chocolates
Confities or Caramels
Crackers
Bimbo Cakes
Pastries
Jelly
Cheetos
Corn Chips
Potato Chips
Tomato Salsa
Garlic
Mayonnaise
Consume Pollo
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Never
month

Less than once a

Never
month

Less than once a

Once per month

2-3 times per
month

Once per month

2-3 times per
month

3. How much of the visible fat do you remove before cooking
All of it
Most of it
A small part of it
Not removed

Do not cook meat

4. What type of oil or fat do you use for cooking in your household?
Butter
Margarine Vegetable oil
Vegetable lard substitute

Lard from Pork

4a. What type of oil or fat do you use for baking in your household?
Butter
Margarine Vegetable oil
Vegetable lard substitute

Lard from Pork

5. How often do you eat fried foods in your
household?
1-3 times per
Less than once a week
week

4-6 times per
week

5a. How often do you eat foods fried (cooked) outside in your household
1-3 times per
4-6 times per
Less than once a week
week
week

Type of Food

Daily

Daily

How often consumed per
week

Amount

Note: Portions of the instrument are cut off due to the fact that it is imported from an
Excel horizontal document to a Word vertical document.
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E. Household Food Insecurity Access Scale
HOUSEHOLD FOOD INSECURITY ACCESS SCALE QUESTIONNAIRE
Town: Respondent Code:
Number

Respondent Sex: M F Visit: 1 2 Interviewer:

Question

Response Options

1

In the past four weeks, did
you worry that your
household would not have
enough food?

0 = No (skip to Q2)
1=Yes

1.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)

2

In the past four weeks,
were you or any household
member not able to eat the
kinds of foods you
preferred because of a lack
of resources?

0 = No (skip to Q3)
1=Yes

2.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)

3

In the past four weeks, did
you or any household
member have to eat a
limited variety of foods
due to a lack of resources?

0 = No (skip to Q4)
1=Yes

3.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)
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4

In the past four weeks, did
you or any household
member have to eat some
foods that you really did
not want to eat because of
a lack of resources to obtain
other types of food?

0 = No (skip to Q5)
1 = Yes

4.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)

5

In the past four weeks, did
you or any household
member have to eat a
smaller meal than you felt
you needed because there
was not enough food?

0 = No (skip to Q6)
1 = Yes

5.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)

6

In the past four weeks, did
you or any other household
member have to eat fewer
meals in a day because
there was not enough food?

0 = No (skip to Q7)
1 = Yes

6.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)

7

In the past four weeks, was
there ever no food to eat of
any kind in your household
because of lack of

0 = No (skip to Q8)
1 = Yes
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resources to get food?
7.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)

8

In the past four weeks, did
you or any household
member go to sleep at
night hungry because there
was not enough food?

0 = No (skip to Q9)
1 = Yes

8.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)

9

In the past four weeks, did
you or any household
member go a whole day
and night without eating
anything because there was
not enough food?

0 = No (questionnaire is finished)
1 = Yes

9.a

How often did this happen?

1 = Rarely (once or twice in the past four
weeks)
2 = Sometimes (three to ten times in the
past
four weeks)
3 = Often (more than ten times in the past
four
weeks)
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F. Approval Letter from Institutional Review Board, University of South Florida
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