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Abstract 
 

 
Background: The South Florida region is home to over 85,000 Jamaican immigrants. 

Yet, little is known about the dietary intakes and predictors of risk of disease within this 

immigrant group. An assessment of dietary intakes and the development of dietary 

intake methodologies specific to the Jamaican population was important as it permitted 

accurate estimation of the nutrient intakes of this immigrant population whose dietary 

habits are not well documented. In addition, nothing is known about the prevalence of 

risk factors for heart disease or factors influencing risk factors among this immigrant 

group. The purpose of this study was to assess the nutrient intakes of Jamaican 

immigrants, develop a dietary assessment tool for use among Jamaican immigrants, 

determine factors associated with dietary intake pattern, and examine the association 

between acculturation, dietary intake pattern, and risk factors for heart disease. 

Methods: A randomized 2-stage cluster sample design was used to identify Jamaican 

persons 25-64 years old within community organizations and churches in two Florida 

counties. Twenty-four hour recalls were conducted among 45 randomly selected 

persons to estimate nutrient intakes and determine foods for inclusion on a quantitative 

food frequency questionnaire (QFFQ). Ninety-one persons, including the 45 who 

participated in 24-hour dietary recalls, were administered a general health questionnaire 

that assessed acculturation, dietary intake pattern, and the prevalence of risk factors for 

heart disease. Predictors of dietary intake pattern, obesity, physical activity, 

hypertension, and diabetes were examined. Twenty-four hour recalls were analyzed 

using the Nutrient Data System for Research to obtain nutrient content information. Data 



viii 

from the health questionnaire was analyzed using linear, logistic, and mixed models in 

the SAS statistical software package.  

Results: A total of 82 foods were included in the development of the QFFQ. As 

hypothesized, results for dietary intake pattern showed that less acculturated persons 

consumed traditional food more days per week compared to more acculturated persons  

(β=0.03 p<0.05). Other statistically significant predictors of dietary intake pattern 

included educational attainment (β=-0.56), socialization with other Jamaicans ((β=-0.44), 

age of migration to the US (β=0.02), and marital status (β=0.32). Findings for risk factor 

outcomes showed that women were less likely to be obese compared to men (β=-0.83 

p<0.05) and older persons were more likely to be obese (β=0.05 p<0.05). Results for 

hypertension showed that less acculturated persons were more likely to have 

hypertension (β=0.05 p<0.05). Other statistically significant predictors of hypertension 

included educational attainment, obesity, and age. The small sample size precluded 

obtaining results for diabetes and physical activity.  

Conclusion: Study results demonstrated that acculturation is an important predictor of 

both dietary intake pattern and hypertension. These results are important as they can 

help health professionals to understand predictors of risk in this immigrant population. 

These results provided a starting point for understanding the role of acculturation in 

dietary intake pattern and how these factors affected risk for illness in this population. 

Future studies must focus on methods of intervention that consider level of acculturation 

and dietary pattern in reducing risk for heart disease and other chronic illnesses. 
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Chapter 1- Introduction 
 

1.1 Introduction 

 
Numerous studies have documented the association between dietary intakes, 

acculturation, and chronic illnesses 1-10. Therefore, the assessment of diet as a risk 

factor is central to the investigation of the epidemiology of chronic diseases such as 

hypertension, diabetes, and heart disease 11. Today, primary prevention methods for 

chronic diseases focus on modifying diet and other lifestyle factors such as physical 

activity.  Studies have shown increasing prevalence of diet-related disorders such as 

cardiovascular disease, hypertension and diabetes among Blacks in the Caribbean 12-14. 

Changes in lifestyle and availability of western foods (fast food establishments) are 

hypothesized to be associated with sedentarism, increased consumption of fats, and 

refined carbohydrates, which are associated with chronic conditions 15.  

Migrant studies conducted among Caribbean Black immigrants to the United 

Kingdom have shown differences in disease prevalence between Caribbean persons 

who migrated and those still residing in their country of origin. Compared to persons 

originally born in Britain, Caribbean Black immigrants to Britain have also been found to  

have lower risk for chronic disease 16 and mortality from cardiovascular diseases 17. 

Findings from US based studies have also shown that persons still living in the 

Caribbean experienced lower rates of chronic conditions compared to those who 

migrated to the US 14.  

Findings for Caribbean Blacks in the United States show similar results. A US 

study comparing coronary heart disease mortality among US Blacks and Whites and 

Caribbean Blacks showed that Caribbean Blacks experienced lower CHD mortality. 
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Despite the increasing prevalence of chronic diseases among Caribbean Black 

populations, this population continues to experience lower coronary heart disease 

mortality compared to US born persons residing in the Northeast and South 17. These 

findings from the UK and US suggest that the chronic disease risk profile of immigrant 

Caribbean Blacks may lie in between that of Caribbean Blacks still residing in their 

country of origin and that of non-Caribbean persons who are native to the new country of 

residence.  

Despite evidence that dietary intakes are a major contributor to chronic diseases 

and factors associated with risk of chronic illness is unknown among many immigrant 

groups, few studies have looked directly at the influence of dietary intake on risk of 

chronic disease among Caribbean Blacks.  No known study has examined nutritional 

intake among Jamaican immigrants to the US. However, studies that have investigated 

dietary intake among immigrant non-Hispanic Blacks (of varied ethnicities) have found 

that they have lower diet-related risk factors compared to US born Blacks and immigrant 

Hispanic Blacks 18.   

The assessment of dietary intakes among immigrant populations would be 

remiss without consideration of the influence of acculturation. There are social, cultural, 

and economic factors that are embodied in the concept of acculturation‘s influence on 

dietary intake pattern and risk for chronic disease. Studies conducted among Hispanic 

immigrants to the US have shown risk factors for heart disease to be higher among 

persons who are more acculturated 18-22. These risk factors include fat and fiber intake, 

smoking, body mass index, waist-to-hip ratio, and blood pressure--all of which have 

been found to be significantly associated with dietary intake 23;24. Other findings 

demonstrated that the prevalence of risk factors such as smoking, hypertension, and 

percentage of energy from fat are higher among immigrants compared to their 

counterparts in their respective countries  of origin 24. These findings were statistically 
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significant and suggest the need for investigating the role of culture and dietary intake in 

the development of risk factors for chronic disease. 

1.2 Purpose of the Study 

 

The purpose of this study was to conduct a cross-sectional examination of the 

relationship between dietary intake, acculturation and risk factors for heart disease 

among Jamaican immigrants.  First, a complete nutrient assessment was conducted in 

this population to determine the nutritional composition of the diet of Jamaican 

immigrants living in South Florida. A comparison was made to the Dietary Reference 

Intakes (DRI) for US adults for nutrients examined in this study.  This study determined 

the role of acculturation and socioeconomic factors in influencing dietary consumption 

pattern. Lastly, this study examined the relationship between acculturation, dietary intake 

pattern, and the prevalence of heart disease risk factors.  Results from this study 

provided useful information for the development of dietary interventions for chronic 

disease prevention among Jamaican immigrants and guidance for future studies of  this 

population.  

1.3 Study Rationale 

 
The South Florida region is home to the second largest Jamaican population 

outside of Jamaica 25.The influx of Jamaican migrants to the South Florida region of the 

United States, evidence that increased time spent in the United States is associated with 

adverse health outcomes, and the high cost of health care all warranted an investigation 

of the health of this population. This study assessed nutrient intakes among Jamaican 

immigrants, a group whose dietary intakes has not been assessed in the US, and 

determined potential risk for chronic disease. The examination of dietary intake pattern 

allowed us to assess differences in nutrient intakes by dietary intake pattern and 
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determine foods and nutrients for dietary intervention and the prevention of heart 

disease. This study examined the role of acculturation in determining pattern of dietary 

intake and attempted to identify socio-demographic factors related to dietary practices as 

they may not be the same as those for Hispanic groups who have been the focus of 

most previous research on dietary intake and acculturation.  Most importantly, this study 

provided data on the dietary intakes of a large immigrant population in the South Florida 

region that has not been previously studied.  A quantitative food frequency questionnaire 

was developed in this study which may be used in future dietary studies conducted in 

this population. Results from this study may also stimulate hypotheses for future studies 

of intake and acculturation among this population. This and future studies may influence 

recommendations and encourage protective dietary practices among high-risk Jamaican 

immigrants.  

1.4 Country Background 

 

Jamaica is a middle-income developing tropical country and the largest English-

speaking country in the Caribbean.  The island is comparable in size to the state of 

Connecticut. The terrain is mostly mountainous and has low lying coastal plains, which 

provide diverse terrain for a variety of crops. Jamaica is populated with an estimated 2.7 

million people 26. The majority of the population is Black (91%) and between the ages of 

15 and 64 (66%) with a median age of 27 27. Another seven percent of the population is 

of mixed origin. Estimated life expectancy in Jamaica is 73 years for men and 77 years 

for women. Jamaica has experienced rapid socio-economic change during the past few 

decades, which resulted in lifestyle changes and diseases that resembled those seen in 

industrialized societies such as the US 12;15;28. Cross-cultural studies showed that 

Caribbean populations, including Jamaicans, have intermediate prevalence of 

hypertension, diabetes, and obesity compared to West Africa and the United States 13;14.  
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Changes in lifestyle and availability of western foods (fast food establishments) in 

Jamaica are found to be associated with sedentarism, increased consumption of fats, 

refined carbohydrates, and calorie dense diets which are associated with several health 

outcomes 15;29. Epidemiological studies have shown high prevalence of non-

communicable diseases such as diabetes, hypertension and cardiovascular diseases 

among persons living in Jamaica compared to a genetically similar population in West 

Africa 12;14;30. Some reasons for the observed increase in prevalence included increased 

life expectancy and changes associated with the epidemiologic transition 12;31.   

1.5 What is a Traditional Jamaican Diet? 

1.5 a. Evolution of Jamaican Diet 

 
The idea of ―Jamaican food‖ has several meanings: 1) food commonly consumed 

by Jamaicans 2) foods associated with the island 3) foods that identify a nationality.32 

The various things that Jamaican food represents stem from the historical context of the 

island.  

Jamaican foods stemmed from many influences. The first people of influence 

were the Arawak Indians, the original inhabitants of Jamaica. They ate foods like 

calaloo, papaya, guava, corn, beans, and potatoes 27. Later influences came from the 

Spanish who invaded Jamaica in the late 1400‘s. The Spanish introduced plants such as 

sugar cane, lemons, limes, and coconut.33 They also imported pigs, goats, and cattle. 

The Spanish brought African slaves to Jamaica. The African slaves brought fruits and 

staples with them such as ackee, okra, peanuts, and beans which are all frequently 

eaten foods today. The British took control of the island from the Spanish in 1655 and 

thereby introduced additions to the existing cuisine of the time. The island had many 

sugar plantations under the British rule. Other influences to the Jamaican cuisine came 
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from Chinese and East Indian persons who came to the island as laborers after the 

eradication of the slave trade.  

The idea to identify ―Jamaican foods‖ began during the era surrounding 

Jamaica‘s independence.32 The impetus for independence began some 25 years before 

independence was achieved in 1962. The political and cultural movement towards 

independence from British rule was accompanied by a desire to establish a unique 

identity for Jamaica that included identifying foods. There was a push in the late 1930‘s 

to develop national character through having pride in the foods that were considered to 

be Jamaican and decrease consumption of imported foods. However, there was no 

formal designation of foods at the time. The increase in tourism to the island during the 

time surrounding independence also contributed to the idea of ―Jamaican foods‖ as 

tourists often showed interest in consuming ―native dishes.‖ It was often a matter of the 

taste of foods that determined which foods that were typically eaten34 (or preference) 

and later considered part of the Jamaican diet.32 

The desire for imported foods by many Jamaicans, however, challenged the 

movement to establish foods that represented a unique identity for the island. Another 

challenge was the realization that most of the dishes or foods that would be considered 

―Jamaican‖ were not indigenous to the island. For example, ackee, a fruit that is part of 

the national dish, is from West Africa. The saltfish that accompanies the ackee stems 

from slavery where cured or salted fish was part of the rations given to slaves along with 

indigenous foods such as yam, coco and other root vegetables.32 Despite this 

realization, Jamaican foods were established based on the unique combinations and 

preparation methods of foods. It did not matter that the dishes represented a 

combination of foods unique to the island and others brought to the island through 

colonization or otherwise. The unique combination of foods in Jamaica was thought to 
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be symbolic of the history of the population and the country‘s motto, ―out of many, one 

people.‖32  

During the 1970‘s there was resurgence in the popularity of imported foods and 

less focus on domestic foods. A declaration was made in the late 1970‘s to show 

preference for local foods. In fact, festivals were held all over the island to encourage 

and support the consumption of local foods (e.g. ackee, breadfruit, fish, yam festivals).32 

While the struggle between local and imported foods continued on the island, there was 

a simultaneous demand for ―Jamaican foods‖ from outsiders and Jamaicans in the 

diaspora that increased the popularity of foods. The interest in imported foods on the 

island, however, gave way to the introduction of foreign foods and food chains that still 

exist today.  

 

The traditional Jamaican diet today continues to consist of foods that were 

introduced centuries ago. The diet has evolved over the years, however, as a result of 

social, political, cultural, and economic influences.32 These factors are intertwined as 

social and political changes influence cultural norms surrounding food and the economy 

thereby influencing the availability of food and cost for individuals. Changes that resulted 

from these factors have influenced changes in what was considered ―traditional‖ over the 

years. For example, during the 1930‘s and 1940‘s foods typically eaten consisted of 

mango, fish, callaloo, yam, potato, rice and peas, stew peas, okra.32 Foods such as milk, 

eggs,grains, meat and fats were not typically consumed as part of the diet. After 

independence (1962), there was an increase in consumption of cereals, sugars, meat, 

dairy, eggs, and fat.   

More recent studies looking at intake of traditional foods showed that people 

reported commonly eating foods such as cho cho, sweet bun, sweet potato, rice and 

peas, cornmeal porridge, yam, plantain, green bananas, avocado, homemade soup, 
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ackee and saltfish, saltfish fritters, pattie, oxtail stew, curried chicken, curried beef, and 

cassava 35.  These foods were considered to be ―traditional‖ Jamaican foods by 

Jamaican immigrants in Britain. Other traditional foods that were not listed by Jamaican 

immigrants in Britain include bammi and breadfruit.  Dietary assessments conducted 

among persons still living in Jamaica showed that many of these foods contribute greatly 

to total energy intake. Therefore, we know that they are commonly consumed.  The 

aforementioned foods comprise most of what was considered to be ―traditional‖ for the 

Jamaican culture. Detailed descriptions of foods can be found in Chapter 3 table 3.2 

1.5 b. Jamaican Foodways 

 
A discussion of the components of a traditional Jamaican diet would be remiss 

without examining theories that attempted to explain the traditional diet and changes in 

the traditional Jamaican diet that occurred following migration. Jamaican foodways, or 

food practices of a people36, are a consequence of historical acts that function as a 

symbol of being Jamaican. There are two main theories on foodways that serve as 

explanations for Jamaican food preferences which define the traditional diet. One theory 

thought to explained preferences was the cultural idealist approach. This approach 

posits that food customs are a result of the historical continuities, expressions of identity, 

or a consequence of taste or chance. 34 Jamaican foodways have been previously 

described in earlier paragraphs describing the link from historical context in which food 

was introduced to the evolution of what became traditional foods. Another applicable 

theory that explained Jamaican foodways is the materialist approach. This theory states 

that environmental, demographic, and political-economic factors influenced foods that 

are produced and consumed by a population.34 The traditional foods eaten in Jamaica 

are heavily influenced by political-economic factors that determine the ability of persons 
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to purchase/afford foods and the availability of foods. High inflation in Jamaica coupled 

with high unemployment make certain foods unaffordable to many people.37;38 On the 

other hand, Jamaicans who have migrated to the US are not affected to the same 

degree as those persons still in Jamaica. Though the recent changes in the US economy 

have increased the price of traditional foods in the US, Jamaican immigrants are still 

better able to purchase foods.  

Though the aforementioned theories explained Jamaican food preference and 

thus ―traditional foods,‖ there are factors that have influenced changes in the traditional 

diet over the past 30 years. An important factor in the changes in the traditional diet is 

acculturation.36  As persons acculturate to a new society, foods that are considered to be 

traditional may change. It may no longer be the same as what was traditional when they 

lived in Jamaica. They may also change the method of preparation for traditional dishes 

making it nutritionally different. Other influencing factors included generational status 

(later generations more likely to alter foods), economics (affordability), having children, 

convenience, and status, which can all contribute to changes in foodways.36 Every 

racial/ethnic group is different and their propensity to hold on to their traditional foodways 

may be a function of many things including societal acceptance of ethnic foods and the 

social climate. This research allowed us to examine traditional foodways of Jamaicans 

living the US.   

1.6 Migration of Caribbean Immigrants to the US 

 

In 1965 the US government expanded immigration quotas to include persons 

from countries in the Caribbean, South America, Central America, and countries further 

east that were previously excluded.  Since then, there has been a continuous influx of 

migrants from these areas. In 1990 the reported top ten countries of origin for 

immigrants to the US were Mexico, Philippines, Vietnam, Dominican Republic, Korea, 
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China, India, the former Soviet Union, and Jamaica.  Today, an estimated 11 percent of 

the US population is foreign born persons 39.  Current population data for 2000 estimates 

9.9 percent of new immigrants originate from the Caribbean 39;40.  The Caribbean‘s close 

proximity to the eastern United States made the states of the eastern seaboard attractive 

locations for migration. States that are especially favored among Caribbean immigrants 

included Florida and New York.  Many Caribbean immigrants also chose these areas of 

the US because of temperate climate (Florida) and academic and/or work opportunities.  

1.7 Study of Acculturation 

 

Acculturation has been defined by Redfield, Linton, and Herskovits (1936) as 

―those phenomena which result when groups of individuals having different cultures 

come into continuous first-hand contact, with subsequent changes in the original culture 

patterns of either or both groups‖ 41.The concept of acculturation began in the early 

1880‘s 42. It was not until 1936 that anthropologists Redfield, Linton, and Herskovits 

formally introduced acculturation as an area of research interest 42;43.   In 1954 the Social 

Science Research Council formulated its own definition of acculturation increasing 

awareness of this area of study to other social scientists in sociology, psychology and 

epidemiology 42.  Each respective discipline has adopted its own conceptualization of 

acculturation over the years 43. For instance, studies of acculturation in epidemiologic 

research focus on health differences between groups, while anthropologic and 

psychological research primarily focuses on the process of acculturation that occurred 

over the lifetime of individuals 44.  Acculturation gained prominence in epidemiology with 

the observance that individuals of foreign ancestry living in the United States had worse 

health outcomes compared to individuals in their country of origin 45;46.  Since then 

acculturation research in epidemiology has concentrated on explaining these observed 

health differentials.  
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1.8 Nutrients Important in the Development of Chronic Diseases 

 

Specific nutrients that were of particular focus in this study were saturated fat, 

vitamins A,C,E, and fiber. These nutrients are well established factors (risk and 

protective) associated with the development of chronic diseases such as hypertension, 

diabetes, and coronary heart disease 2;7;10. Major sources of saturated fat in most diets 

are foods from animals including meats, cheese, whole milk, ice cream and butter 47. 

There are non-animal sources of saturated fat that include coconut and palm oils. The 

latter sources of saturated fat are not typically used in the traditional Jamaican diet or 

more Americanized diets. According to the American Heart Association, daily saturated 

fat intake should be less than 10 percent of total caloric intake.  Fiber is commonly found 

in plants that are eaten for food like fruits, vegetables, grains, and legumes. The 

American Heart Association recommends between 25-30 grams of fiber intake daily.  

Dietary vitamins A, C, and E are antioxidant vitamins that have been promoted as 

preventive nutrients for the development of CHD and other chronic diseases48. These 

nutrients are mostly found in fruits and vegetables. Numerous observational studies 

have shown an inverse association between these nutrients and incident CHD 5;49-51 and 

progression of atherosclerosis 52;53.  The exact method by which these nutrients are 

protective for CHD is not fully known; however in-vitro studies have shown  that these 

antioxidant nutrients alter the oxidative process in the development of atherosclerotic 

plaque 54. These nutrients are discussed in more detail in Chapter 2.  

In addition to the aforementioned nutrients, other macronutrients (protein, fat, 

carbohydrates) and micronutrients (magnesium, potassium, calcium, iron, zinc, etc.) 

were also examined as they are also necessary to assess risk for chronic diseases.   
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1.9 Obesity 

 

Obesity was a major public health concern in many developed countries and was 

rapidly becoming a major problem in middle-income developing countries such as 

Jamaica. Obesity is a disease characterized by an overabundance of body fat 55. This 

condition is closely related to the intake of foods and nutrients. In fact, national data 

suggested that large portions of energy dense foods and increases in portion sizes of 

commonly consumed foods are implicated in the obesity epidemic 56;57. Obesity has 

been shown to be a risk factor for a number of chronic conditions like hypertension, 

hyperlipidemia, diabetes, and coronary heart disease 58-60.  Data from the Behavioral 

Risk Factor Surveillance System showed that the prevalence of obesity in the US 

increased during 1995 and 2005 for all states 61. Results from 2005 data showed that an 

estimated 24 percent of US adults are obese. Other sources showed an increasing trend 

in the age-adjusted prevalence of obesity from 1970 to 2000 56. Ogden et al. (2006) 

found a significant increase in obesity among adult males from 1999 to 2000 and 2003-

2004 (31.1% vs. 33.4%). Results showed no statistically significant increase in the 

prevalence of obesity among adult women in the same time periods (33.4% vs. 33.2%). 

62 A 2011 study found that the prevalence of obesity increased from 11.3 to 33.4 percent 

in men and from 16.6 to 36.5 percent in women between 1971-1975 and 2005-2006.63 

Studies conducted among immigrant populations also document higher 

prevalence of obesity. Research conducted among Mexican Americans and Puerto 

Ricans have shown associations between longer residence in the US and increased 

prevalence of obesity 64-66. At the same time studies have also shown parallel changes in 

dietary intake 67 and differences in intake within immigrant populations at varied stages 

of acculturation 68;69. Given the importance of obesity in the development of many 

chronic conditions, this study examined the association between dietary intake pattern, 
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acculturation and the prevalence of obesity in Jamaican immigrants. Research on 

obesity in immigrant populations is further discussed in Chapter 2.  

1.10 Epidemiology of Diet-United States 

 

Numerous studies have established that diet was a major contributor to the 

nutritional status and health of populations 4;7;9;70;71. Observations in the mid-eighteenth 

century that fruits and vegetables could cure scurvy created an interest in the concept 

that diet may influence the occurrence of disease 72. In the late nineteenth century the 

addition of milk and vegetables to the diet of a group of sailors subsisting on polished 

rice eliminated occurrences of beri-beri 73. Other examples ensued in the following 

decades added more evidence to support the hypothesis that diet influences the 

occurrence of disease. Today, studies are conducted in the US to monitor the dietary 

intake of populations to assess their health and nutritional status.   Dietary data have 

helped in monitoring adherence to dietary guidelines (Table 1.1), prevention planning, 

and health promotion efforts to prevent disease.  

The primary sources of dietary data in the United States were the National Health 

and Nutritional Examination Survey (NHANES), National Food Consumption Survey, 

and the Continuing Survey of Intakes by Individuals. The NHANES was a survey 

designed by the National Center for Health Statistics to assess the health and nutritional 

status of adults and children in the United States. The survey combined personal 

interviews and physical examinations that were used to produce vital and health 

statistics for the nation.  

A major drawback of these national data however, was that they do not permit 

adequate stratification of ethnically diverse groups due to sampling strategies. This 

prevents monitoring of subgroups that may have very different dietary intakes. For 

example, Blacks were classified as ―African American‖ or ―Black‖ preventing assessment 
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of the nutritional status and health of Caribbean subgroups. This was so even though 

studies conducted mostly among Hispanic groups have shown that there was variation 

in dietary intake within racial groups by ethnicity and measures of acculturation. 

Preliminary research that has been conducted among Black immigrants showed that US 

born Blacks had higher mean energy and fat intake compared to Blacks born outside the 

United States 18. Similarly, a 2008 study found increased fruit and vegetable intake in 

neighborhoods with a higher proportion of immigrant women compared to 

neighborhoods with a lower proportion of immigrants.74 Another study had varied 

findings and showed immigrant Blacks men had higher intakes foods associated with 

lower risk of chronic illness and increased consumption of some foods that posed 

greater risk for chronic illness compared to their counterparts in the country of origin.75 

National data over several decades have shown that society has shifted from one 

in which malnutrition was a major concern to concerns today of over-consumption and 

food choices.  Overall, there have been declines in the percent of energy from fat and 

protein in the American diet (Figure 1.1) with a corresponding increase in the age-

adjusted mean energy intake in the past four decades  (Table 1.2) 56;76.   

 

This paradoxical increasing trend in energy intake was due to the increase in 

absolute levels of daily intake.  Between the early seventies and 1999-2000 there have 

been significant decreases in the mean proportion of calories from total fat (36 vs. 33 

percent) and saturated fat (13 to 11 percent), and cholesterol 56;76.  Age-adjusted mean 

daily dietary cholesterol levels for adults 20-74 years decreased from 487 mg to 341 mg 

for men and 242 mg for women. Though national data showed a decrease in the 

proportion of energy from fat and saturated fat, the absolute levels of average daily 

intake have increased. In addition, increases have been observed in the mean 

proportion of calories from carbohydrates (44 to 50 percent) and sodium (2780 mg vs. 
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4127 mg for men 25-74; 1774 mg vs., 3002 mg for women 25-74), while protein has 

remained relatively constant (14 vs. 15 percent). Overall fruit and vegetable intake has 

increased since the seventies. However, intake was still below the recommended daily 

servings. Half the population consumed no fruit on a given day 56. The average intake of 

servings of fruits and vegetables for the population 2 years and older increased from 4.1 

in 1989–91 to 4.7 in 1994–96. An examination of fruit and vegetable intake comparing 

trends between 1988-1994 and 1998-2002 found no difference in intakes and that older 

persons (>40) had higher intakes of fruit and vegetables compared to younger 

persons.77 However, absolute intakes were still below the recommended intakes for the 

vast majority. A more recent study (2011) found substantial increases in energy intake 

across all BMI categories (normal, overweight, and obese persons) between the 

seventies and 2006.63  

Ethnic comparisons of dietary intakes showed that Latino men (6.0 servings) and 

women (4.8 servings) had higher median intake of fruits and vegetables compared to 

other ethnic groups (Table 1.3). Estimated median intake of percentage of energy from 

fat showed that Black men (35 percent) and women (33 percent) had higher median 

intake compared to other ethnic groups (Table 1.3). Comparisons for absolute fiber 

intake showed similar results to fruit and vegetable intake with Latino men (22 g/day) 

and women (17 g/day) having higher median intake of fiber.  

In examining dietary quality among US adults, data from the Continuing Survey 

of Intake of Individuals showed that dietary quality has improved since the 1960‘s 78 but 

failed to show any more improvement in the nineties 56.  Indexes have been developed 

to measure the dietary quality of the US population. One commonly used index is the 

Healthy Eating Index. It has been used as a summary measure of the overall quality of 

an individual‘s diet 79.  The healthy eating index was developed by the U.S. Department 

of Agriculture. It provided a picture of foods people are eating, the amount of variety in 
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the diet and compliance with specific dietary guidelines 80. The index is scored from 0 to 

10 based on the proportion of the recommended number of servings. The Healthy Eating 

Index (HEI) scores from the 1999-2000 NHANES showed that 10 percent of Americans 

had good diets, 74 percent needed improvement, and 16 percent had poor diets 56.  

Mean HEI scores were higher for grains, saturated fat, sodium, and meat intake while 

fruit intake had the lowest mean score (3.8).  Fruit intake was shown as the food group 

in greatest need of improvement. Other findings show that some 24, 28, 17, and 41 

percent of the population met the dietary recommendation for grains, vegetables, fruits, 

and saturated fat respectively 56.  Health Eating Index scores from the 2003-2004 

NHANES were below the maximum possible score for most food groups.81 Dark green 

and orange vegetables, legumes and whole grains were among foods that were 

especially low. Results showed that an increase in dietary quality would require 

increased intakes of fruits, vegetables, whole grains, fat-free or low fat milk and lower 

intakes of calorie dense foods, saturated fats and sodium.  

Racial and ethnic comparisons of dietary quality showed that mean HEI scores 

were higher (better diet) for non-Hispanic Whites than for non-Hispanic Blacks (6.42 vs. 

6.1) 56.  Popkin et al. (1996) used the Dietary Quality Index, a composite of eight 

recommendations regarding the consumption of foods and nutrients from the National 

Academy of Sciences, to compare dietary trends among racial groups. A score of 4 or 

less was considered to represent a healthy diet, 5-9 presented a diet in need of 

improvement, and a score of 10 or more was considered to be a less healthful diet. 

Three time periods were compared from 1965 to 1991. Results showed that dietary 

quality improved between 1965 and 1991 for both Blacks and Whites. A higher 

proportion of Blacks were observed to have better diet scores across each time period 

(1965 vs. 1977-1978 vs. 1989-1991) and in low and medium socio-economic groups. 

Results from NHANES (then call CSFII) showed a slight improvement in dietary quality 
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between 1989-1996 but saw no further improvements thereafter. Further, NHANES 

1999-2000 results showed that Whites have better dietary quality compared to Blacks 

which contrast previous results from prior time periods. This finding contrasts findings for 

the time period 1965-1991 that showed Blacks had a healthier diet compared to Whites.  

1.11 Epidemiology of Diet-Jamaica 

Dietary intakes in Jamaica during the past decade reflected changes associated 

with the epidemiologic and nutritional transitions. This middle-income developing country 

was undergoing changes in population demographics, availability of convenience ―fast‖ 

foods and lifestyles associated with developed countries. Mean energy intakes 

measured by food frequency questionnaire was estimated at 2487 kcal (average of 

energy estimated at time 1 and time 2) among persons 25 years and older.82 Older 

findings showed mean energy intakes ranging from 2,228-3682 kcal for persons aged 

70-74 and 25-29 years old respectively.83 The range for women was lower than that of 

men with mean intakes of 1,844 kcal and 2,936 kcal for women 70-74 and 25-29 

respectively.  Men had higher mean daily energy intake at all age groups compared to 

women. This trend was statistically significant at a p-value of 0.05.  Results showed 

lower prevalence of overweight and a corresponding high prevalence of underweight in 

persons between the ages of 50 and 74 years among women and men (p <.05). The 

prevalence of overweight was between 76 to 43 percent for women and 50 to 12 percent 

for men between the ages of 50-74 years.  Male and female differences were most 

pronounced for mean energy intake and body mass index (BMI). Females had 

significantly higher BMI at all ages compared to males and males have much higher 

prevalence of underweight compared to females.  

Mean daily nutrient intakes estimated by food frequency questionnaire showed 

that Jamaicans on average had lower intake of total fat, saturated fat and higher intake 
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of foods rich in vitamins E and C compared to persons in the United States (Table 1.4). 

Daily intakes of total fat, saturated fat, vitamins C and E were 87.5g, 23.2g, 190.3mg, 

and 6.1 mg respectively. The percentage of energy from macronutrients including 

protein, fat, and carbohydrate was 12.2, 30.2, and 60.2 respectively.  

1.12 Dietary Acculturation 

 

Emigration to a foreign country many times leads to some degree of dietary 

change.  Change can come as a result of decreased availability of traditional foods, busy 

lifestyle, economic barriers, increased availability of convenient foods, advertising, 

education level, interaction with persons in the dominant culture, and circumstances 

surrounding migration 84;85.  This dietary change is termed dietary acculturation, the 

process that occurs when members of a minority group take on the eating patterns of the 

host country 86.  Acculturation has traditionally been viewed as detrimental to health 44;86.  

Past acculturation models assumed that the eating patterns of the country of origin were 

protective for ―western‖ diseases like diabetes, hypertension, and heart disease. 

However, recent findings indicated that adoption of western eating patterns was 

protective of disease among some ethnic groups 87.  Early conceptualizations of dietary 

acculturation did not consider the heterogeneity of immigrant populations in their culture 

and food habits.  Recent studies have examined the nutrient intake of immigrants and 

found varied results for dietary intake and risk for chronic diseases.  

Income, employment outside the home, having young children, and fluency in the 

language of the host country are all factors that resulted in increased exposure to the 

dominant culture, and consequently acculturation 84;85;88.   Models of dietary acculturation 

have also included measures like length of residence in the host country and 

generational status to describe dietary changes associated with migration.   
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1.13 Overview of Study Design 

 

A cross-sectional approach was used to address the presented research 

questions. This study tested the association between dietary intake pattern, 

acculturation, and risk factors for heart disease. This study design was chosen because 

there has been little research conducted among this population in the United States. No 

known study has examined dietary intakes of Jamaican immigrants to the US and few 

have examined the prevalence of chronic diseases and their predictors in this 

population.    

1.14 Data Sources 

 

Data for this study was obtained through primary data collection methods. Survey 

data was collected from Jamaican immigrants living in Palm Beach and Broward 

Counties who agreed to participate in this study. Twenty-four hour dietary recalls were 

conducted with participants to assess their dietary intakes. Participants were asked to 

report all foods eaten in the previous 24-hours. A questionnaire, which included 

demographic and health related questions, was developed and administered to study 

participants. Nutrient information for traditional foods reported by participants were 

obtained from investigators who have conducted dietary research 35with Jamaican 

populations 89 or nutrient data contained in the Nutrition Data System for Research 

(NSDR) .  

1.15 Public Health Importance 

 
An overarching goal of Healthy People 2010 was to eliminate health disparities 

among different segments of the population and to reduce the prevalence of obesity to 

15 percent 90. Differences in dietary intake may help to explain disparities in health 

outcomes such as coronary heart disease, which is the leading cause of death and 
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disability in the United States.  Overweight and obesity were major contributors to many 

preventable causes of death like diabetes, hypertension, and heart disease 58;90;91 and 

were directly linked to dietary intake.  In fact, dietary factors are associated with many of 

the ten leading causes of death. Assessing dietary intake will help in understanding the 

role of diet in disease among subgroups not recognized in national studies. Prevention 

and reduction in the proportion of adults who are overweight or obese can reduce the 

incidence of heart disease and related complications in the United States. Further, 403 

billion dollars in health care services, medications, and lost productivity can be saved 92. 

The results of this study contributed to the body of knowledge in preventing heart 

disease by identifying social and cultural factors related to dietary intakes in a Jamaican 

population.  
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Table 1.1. Dietary Recommendations - United States 

 
Source: The Food Guide Pyramid 

 

 

 

 

Food Group/Nutrient Recommended Intake 
1.Grain Group-bread, pasta, oatmeal, 
cereal, ½ should be whole grains 
2. Vegetable Group-greens, peas, 
potatoes, lettuce, broccoli 
3. Fruit Group-cherries, grapes, kiwi, 
nectarine, avocado 
4. Dairy Group-milk, cheese, yogurt  
5. Protein Group-chicken, fish, pork, beef, 
peas, beans 

 

6 to 11 servings 

 
3 to 5 servings 

 
2 to 4 servings 

 
2 to 3 servings 
5 to 7 servings 
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Table 1.2. Mean Energy Intakes in Kilocalories - US Population, 1971 to 2000a 

 
a
One-day intakes. Adapted 

from J Am Dietetic Assoc. 2005; 105:352-63.  

 

Age/sex 
(years) 

NHANES I  
1971–74 

NHANES II  
1976–80 

NHANES III  
1988–94 

NHANES  
1999–2000 

Males     

12-15 2625 2490 2578 2460 

16-19 3010 3048 3097 2932 

20-39 2784 2753 2965 2828 

40-59 2303 2315 2568 2590 

60-74 1918 1906 2105 2123 

20-74
b 

2450 2439 2666 2618 

Females     

12-15 1910 1821 1838 1990 

16-19 1735 1687 1958 1996 

20-39 1652 1643 1958 2028 

40-59 1510 1473 1736 1828 

60-74 1325 1322 1522 1596 

20-74
b 

1542 1522 1798 1877 
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Table 1.3. Dietary Intake* Among Blacks, Whites, and Hispanics, NHIS 2000 

 

Race 
Fruit &  Vegetable 

Servings 
Percent of Energy from 

Fat 
Fiber (g) 

Black Men 5.4 (5.3-5.5) 34.7 (34.5-35.0) 18.5 (18.1-18.9) 

White Men 5.4 (5.3-5.4) 33.9 (33.8-34.0) 18.9 (18.8-19.1) 

Hispanic Men 6.0 (5.9-6.1) 33.7 (33.5-33.9) 22.5 (21.9-23.1) 

Black Women 4.4 (4.3-4.4) 33.5 (33.2-33.7) 13.4 (13.1-13.6) 

White Women 4.5 (4.5-4.6) 32.0 (31.9-32.1) 14..3 (14.1-14.4) 

Hispanic Women 4.8 (4.7-4.9) 32.1 (31.9-32.3) 16.6 (16.3-17.0) 
* estimated median intakes of serving/day NHIS 2000 
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Table 1.4. Percent of Calories from Macronutrients - Jamaicans living in Jamaica vs. 
NHANES 1999/2000 

 

 

 FFQ 1 
(N=123) 

Mean % calories 

FFQ2 
(N=123) 

Mean % calories 

NHANES 1999-2000 
(N=8604) 

Mean % calories 

Total Energy (kcal) 
Mean(SD) 

2595 (1055) 2509 (943) 
2618 (males) 

1877 (females) 

Protein,  
(% energy) 

12.2 (2.2) 12.5 (4.5) 14.7 

Saturated Fat,  
(% energy) 

8.0 8.0 11.2 

Fat,  
(% energy)  

30.2 (5.7) 31.4 (11.9) 32.7 

Carbohydrate,  
(% energy) 

60.2 (6.9) 61.5 (20.5) 51.9 
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Figure 1.1. Trends in the Percentage of Energy from Macronutrients, 
 US Adults 20-74 
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Chapter 2-Background and Literature Review 
 

 2.1 History of Diet in Epidemiology 

 

The study of diet has been a formal area of study in epidemiology for more than 

200 years 93.  Interest in this area of study began with observations that diet may play a 

role in the development of disease. Early observations by James Lind were the first to 

stimulate interest in the concept that diet may be related to disease. In 1753 Lind 

discovered that that fresh fruits and vegetables could cure scurvy in one of the earliest 

controlled clinical trials. In the late nineteenth century a Japanese doctor by the name of 

Takaki hypothesized that there was a dietary basis for the development of beri-beri 

among sailors 93. The sailors subsisted on mainly rice; the addition of milk and vegetable 

to their diet cured the disease. More recently, Goldberger (1964) used epidemiologic 

methods to determine the nutritional deficiency associated with pellagra 93.  The field of 

nutritional epidemiology has since addressed the dietary causes of many diseases.2;4;94-

97  

Epidemiological studies of diet have also consisted of the correlation of cross 

cultural studies, looking at the relationship with disease occurrence. Observations and 

studies in the early twentieth century discovered differences in CHD mortality and dietary 

intakes across cultures. In 1916 Dutch physician De Langen published an article on 

Cholesterol Metabolism and Racial Pathology 98. He noted that Dutch immigrants had 

higher levels of cholesterol compared to native Javanese. He hypothesized that these 

differences were due to diet. Ancel Keys in the 1950‘s undertook pilot studies in the US 

and countries in northern and southern Europe which showed that cholesterol levels 
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were high in the US and low in southern Europe and Japan. He also noted large 

differences in the prevalence of CHD and differences in dietary patterns. He and 

colleagues then hypothesized that cross-cultural differences in diet could be associated 

with differences in average population cholesterol levels and populations rates of CHD. 

Keys and colleagues subsequently started the Seven Countries Study in 1958. The 

Seven Counties Study (SCS) was the first study that showed strong relationships 

between eating habits of different populations and long-term incidence of CHD 6;94 and 

establish the diet-disease relationship 3;5;6. Sixteen cohorts of men aged 40-59 

(N=12763) were enrolled between 1958 and 1964. The baseline survey of the SCS was 

carried out between 1958 and 1964.  Surveys on risk factors were updated every 5 to 10 

years. Dietary information was collected on a random sub-sample of the 16 cohorts of 

men.  A 7-day record was used in 14 of the 16 cohorts, a one-day record used for one, 

and a 4-day record used for another. Early reports of this study showed a positive 

association between saturated fat intake of the 16 cohorts and CHD mortality rates. 

Later findings showed that dietary patterns rich in animal foods, except fish, resulted in 

higher CHD death rates (positively associated), while those rich in vegetable food were 

inversely associated with CHD mortality. Population intake of saturated fat was found to 

be strongly associated with 10 and 25-year CHD mortality. Serum cholesterol was also 

significantly associated with CHD mortality but was weaker than saturated fat. Results 

from this study led to the diet-heart hypothesis and stimulated interest in explaining 

cross cultural differences in the occurrence of coronary heart disease among 

populations.  

The Monitoring Trends and Determinants in Cardiovascular Disease (MONICA) 

investigated cross-cultural relations between lifestyle factors (smoking, diet, exercise), 

biological factors (serum cholesterol, blood pressure, and BMI), and coronary heart 

disease 99. Secular changes in risk factors were analyzed in relation to secular trends in 
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CHD. Twenty-one countries were compared. Results showed that serum cholesterol 

explained 35% of variance in population changes in coronary events.  

Another cross-cultural study of mention was the Honolulu Heart Program. This 

was a collaborative effort to document the reported east-to-west gradient of increased 

mortality due to CHD among Japanese men living in Japan, Hawaii, and California.  This 

was a prospective study of 8006 men of Japanese ancestry born between 1900 and 

1919. Initial exam was conducted during the period 1965-1968. Follow up exams were 

done 2 and 6 years after the initial examination. Standardized interviews were used to 

collect demographic, lifestyle, socio-cultural, and medical information in addition to 

examinations.  

There were many studies based on this project. One of the studies was the NI-

HON-SAN Study conducted by Kagan et al. (1974).  The study aimed to determine 

factors responsible for the East-West gradient in CHD mortality among men of Japanese 

decent.  The observed gradient among persons of common ancestry suggested that 

factors other than genetics were at play. The study started in 1965 and included men 

ages 45-69 in Nippon (N=2141), Honolulu (N=8006), and San Francisco (N=1842). 

Annual mortality rates for CHD increased from East to West in these study sites, 

confirming earlier reports 100 of gradients. They believed this gradient was due to the 

gradient in Westernization experienced by migrants as they moved. On the other hand, 

an opposite gradient was observed for strokes, whereas stroke rates decreased from 

Japan, to Honolulu, to California.  

Levels of known or suspected risk factors for CHD were measured to see if the 

risk factor levels reflected CHD mortality rates. Risk factor levels did reflect differences in 

CHD mortality rates. Persons in Japan had lower levels of cholesterol, serum glucose, 

and body weight yet had the higher systolic and diastolic BP compared to California 

(Hawaii had similar BP levels).  
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Data on nutrient intake was addressed by 24-hour recall. There was little 

variation in total daily calories consumed among the three groups. However, Japanese 

men living in HI and CA consumed more protein, total fat, and dietary cholesterol than 

those in Japan. Meanwhile men in Japan consumed more vegetable protein compared 

to the other 2 sites. NI-HON-SAN findings showed that the increased CHD mortality in 

Japanese men in California and Hawaii compared to men in Japan was accompanied by 

parallel increases in levels of known risk factors for CHD, including a diet higher in 

animal fats. Age-adjusted total mortality rates were tracked for participants and non-

participants. This study documented declines in CHD mortality over the 14 year period 

(1969-1983). There were great differences in mortality among participants and non-

participants early in the study, with participants having lower mortality. Eventually the 

two converged to have similar rates.  

2.2 Methods of Dietary Assessment 

There were three dietary assessment methods that were commonly used in 

epidemiologic studies: 24-hour recall, food records, and food frequency methods (FFQ).  

These methods can take on a qualitative or quantitative approach. Quantitative 

approaches included 24-hour recall, food records, food frequency questionnaires, and 

dietary history 101. The 24-hour recall was frequently used to estimate nutrient intakes in 

populations. For instance, a 24-hour recall method was used in many national surveys 

including NHANES and the National Food Consumption Survey. In a 24-hour recall, 

participants were asked to recall all the food and drink they consumed in the past 24 

hours. This method was valid and reliable for the measurement of current intake but was 

weak at estimating usual intake. A major strength of the 24-hour recall was that it does 

not require literacy and has minimal respondent burden (Willet, 1998).  Food records or 

food diaries consisted of a detailed description of food and drink consumed over 3 to 5 
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days 101-103.  Food intake was recorded at the time of consumption to minimize recall 

bias.  This method proves strong in that it provided a more accurate description of food 

and drink intake and portion size (weighed food record). However, measurement of 

intake may have been biased by the fact that the respondent is recording intake. This 

method also required more work on the part of the participant as they have to be trained 

in advance on how to keep accurate records. It was also not a good measure for long-

term or past intake.  Both of these methods were based on actual intake 93;104.  Other 

strengths included limited reliability on memory and their ability to accommodate any 

food (open-ended) 104. 

The food frequency method of dietary assessment was an approach that 

measured habitual or long-term intake 93;101.  Participants were asked to respond to 

questions about the frequency of consumption of specified foods over the previous year. 

The underlying principle in this method was that usual intake is a more  important 

exposure for disease outcomes than short-term intake 93. This was especially useful for 

studies looking at diet-disease relationships, as long-term intake was what was usually 

associated with disease outcomes.  The use of a FFQ‘s also permitted  comparison of 

nutrient intakes across cultures, allowed investigators to determine the usual frequency 

of consumption foods in a population. 105 This method of dietary assessment could have 

been used to focus on foods of interest or nutrients of interest in studies examining diet-

disease relationships or to determine foods or nutrients for intervention.93 Food 

frequency questionnaires were widely used as they were low cost and can be 

interviewer administered or self-administered allowing costs to be variable.93;105  

There were many well established FFQ‘s developed for use in specific 

populations.103;106 However, in order to develop a culturally appropriate FFQ that would 

better estimate intakes of culturally diverse populations for which there was little 

information available on dietary intakes, there were 4 steps to consider in the 
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development of an FFQ: 1) Develop food list  2) Determine frequency response section 

3) Determine culturally appropriate portion sizes 4) Acquire nutrient composition 

information from other sources or develop composition information.105 Not all FFQ‘s have 

information on portion size but a more accurate FFQ would have included information on 

portion size of foods eaten. The food list was generated from 24-hour recalls and 

provides detail about the foods that are eaten in a population for inclusion on the FFQ. 

This helped to ensure that foods that were included in an FFQ represented what was 

eaten in that population. The determination of culturally appropriate portion size was vital 

as it will avoid under or overestimating the intakes of culturally diverse populations. 

Information on food composition could have been acquired from tables such as the 

USDA Food Composition Tables or Food Composition Tables for the English Speaking 

Caribbean. However, these tables did not contain foods eaten by culturally diverse 

populations (USDA tables) or were not comprehensive (Caribbean Food Tables). In 

certain cases, investigators may have had to determine the composition of foods through 

obtaining standardized recipes.  

A major strength of this method was its assessment of long-term intake versus 

other methods that capture short-term intake. However, it may have been limited by 

recall of inaccurate frequency and portion size information. This method also required 

more time compared to the 24-hour recall method.    

The goal of many dietary assessment methods was to be able to estimate 

nutrient intakes for persons or populations.  Calculation of total intake of nutrients 

required information on food composition. Information on nutrient composition could 

have been obtained from several sources, including published food composition tables 

or the laboratory analysis of weighed recipes. Food composition tables were typically 

used as they already exist and are frequently updated.   For example, the USDA 

publishes food composition data that is frequently used by researchers. Other uses of 
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dietary data may have included examining foods rather than nutrients.  The primary 

advantage of using foods was that results can be directly related to dietary 

recommendations, and using foods provides a means to explore associations with 

disease risk 93.  Results from studies on foods were more practical as people eat foods 

not nutrients. The optimal approach for the assessment of foods and nutrients is to use 

both. They both had their place in making a case for causality in examining diet-disease 

associations. Findings that certain nutrients were associated with disease risk could 

have been strengthened by also showing similar associations with foods containing 

those nutrients.  

Dietary assessment involved a set of complex tasks that take much knowledge 

and skill. The complexity of assessing dietary intake among populations was often 

under-estimated by researchers. Assessment methods were such that bias can be 

introduced through faulty development of questionnaires, inaccurate perceptions of 

dietary intake questions, and interviewer bias from the investigator or study personnel.  

Caution should be taken in undertaking any of these assessment methods. 

2.3 History of Acculturation Studies in Epidemiology  

The study of acculturation in epidemiology gained prominence after seminal 

articles by Henry and Cassel 46 and Marmot and Syme 45 were published. The 

observation that CHD rates varied across cultures sparked an interest in the role of 

culture in determining dietary intake and disease occurrence.  These seminal articles 

sparked the beginning of the study of acculturation in the field of epidemiology.  Henry 

and Cassel sought to show that psychosocial factors were the primary element in the 

development of essential hypertension. In this study, the authors compared traditional 

risk factors (i.e. diet and exercise) associated with the development of hypertension 

among populations in different geographic regions and cultural backgrounds. The 
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authors showed that among groups with the same level of salt intake, located in different 

regions with different cultural backgrounds, there were differences in hypertension. Even 

at the same levels of risk factors, there were differences in the prevalence of 

hypertension across geographic location and culture. The same findings were observed 

in animal studies lending credence to their support of psychosocial factors.  

Marmot & Syme 45 conducted a cross-sectional study of acculturation and 

development of cardiovascular disease in Japanese-Americans. Given the positive 

gradient observed from Japan, to Hawaii, to California the authors wanted to elucidate 

aspects of Japanese culture that is protective for CVD.  Three acculturation indices were 

used in this study: culture of upbringing, cultural assimilation (degree of giving up cultural 

forms of speaking or practices), and social assimilation (leaving culture for work, 

professional help, social relationships).  Authors in this study found that the relationship 

between culture of upbringing and prevalence of CVD persisted even after controlling for 

established coronary risk factors (smoking, diet, serum cholesterol, blood pressure, and 

relative weight).  Cultural assimilation did not show the same strong relationship with 

CHD as culture of upbringing. The addition of social assimilation to culture of upbringing 

showed an even stronger association with CHD prevalence. The authors concluded that 

the acculturation CHD relationship was specific to culture of upbringing and social 

assimilation. Lower prevalence of CVD among Japanese living in was supported  by an 

earlier hypothesis by Matsumoto 107 that community strength, group cohesion, and social 

stability are stress-reducing aspects of Japanese culture that may play a role in 

protecting them from CHD. It may have been these characteristics that led to the 

observed lower prevalence of CVD. Analysis of dietary data based on type of food eaten 

in the past 24 hours showed that preference for Japanese foods was associated with a 

decreased percent of calories from fat compared to western preference. There were 

drawbacks to this study however. Marmot and Syme 45 had a 66% response rate and 
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findings were based on 24 hour recalls. No direct measures of acculturation were used 

by either set of authors. Henry & Cassel 46 and Marmot & Syme 45 used proxy measures 

of acculturation. 

A study by Reed et al. 71 examined acculturation and coronary heart disease 

among Japanese in Hawaii between the years 1971-1979. This study was based on 

data from the Honolulu Heart Program. Reed et al. 71 used acculturation indices that 

included culture of upbringing, social assimilation, cultural assimilation, and total 

acculturation (sum of the aforementioned plus birthplace, current religion, frequency of 

attending Japanese celebrations). Reed et al. 71 found that standard risk factors were 

associated with CHD incidence. Total acculturation score and social assimilation were 

positively related to prevalence of CHD and myocardial infarction with Western people 

having higher rates.  None of the acculturation indices were related to incidence CHD. 

When only non-fatal incidence was included, total acculturation was related to total CHD. 

These studies have contributed greatly to what is known today about the 

acculturation and cardiovascular disease. Cross-cultural studies broke ground for other 

individual level studies of the risk factors identified in the cross-cultural studies like diet, 

exercise, BMI, and hypertension. These studies gave support to hypotheses of the time 

about the causes of CVD.  There is a need for cross-cultural studies today to examine 

the role of acculturation in diet and disease. This is especially in regard to Black 

immigrants as they have not been the focus of acculturation studies. Past studies 

identified factors that may have taken years to identify within a population. New studies 

will allow us to see if the risk factors are still the same across countries and cultures and 

will allow us to determine risk and protective factors specific to Jamaican populations.  
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2.4 Conceptualization of Acculturation 

The conceptualization of acculturation was problematic in epidemiological 

research. Acculturation has been conceptualized as both a structure and a process 44;86.  

The process concept required longitudinal assessment of immigrant populations, which 

was time consuming and expensive. The wide variation across ethnic groups in key 

factors of the acculturation process can further complicate studies.  However, this was 

the strongest method in trying to understand the influence of acculturation on disease 

and to make a direct causal association.  This process perspective has been defined as 

both linear and interactive. Older models tended to view acculturation as linear; 

however, newer models favored dynamic models of acculturation with bi-directional 

movement between stages or dimensions 86. In this model, cultural orientation was 

determined by one of four acculturation groups:  1) integration: persons maintained 

attitudes and behavior from their original culture and adopted attitudes and behaviors 

from the new culture  2) assimilation: persons adopted the attitude and behaviors of the 

dominant culture without maintaining that from their own culture  3) separation: persons 

failed to engage in the culture of the new society and relied on maintaining their own 

culture  and 4) marginalization: persons failed to maintain their own ethnic attitudes and 

beliefs or that of the dominant culture.108;109 The problem with conceptualizing 

acculturation using this model and assigning persons to one of the four groups was that 

it does not capture the dynamic nature of this phenomenon. Acculturation was a process 

that occurs over time and a given person could go through many different stages or 

groups during the process. Studies of acculturation and its relation to health outcomes 

may have been obscured by not being able to accurately measure the process of 

acculturation and results would have been dependent on the timing of the assessment. 

Though this bi-directional model acknowledges that cultural change occurs with persons 
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Table 4.4 Proportion of Persons below the Dietary Recommended Intakes for Selected 
Nutrients by Gender 

 

  Dietary Sample 

Nutrient Men  Women p-value 

  n=23 n=21   

Protein (g) 21.7 14.3 0.449 

Carbohydrates (g) 8.7 4.8 0.606 

Sugars (g) NDRA NDRA   

Total Dietary Fiber (g) 19-50 yo 91.3 57.1 <.0001 

Total Dietary Fiber (g) 51-70 yo  78.3 52.4 0.019 

Fat (g)
2 

      

Saturated Fat (g) NDRA NDRA   

Vitamin A 4.4 4.8 1.00 

Vitamin B-6 (mg) 19-50 yo 17.4 14.3 0.844 

Vitamin B-6 (mg) 51-70 yo 30.4 14.3 0.074 

Folate, DFE (mcg_DFE) 52.2 38.1 0.238 

Vitamin B-12 (mcg) 34.8 38.1 0.466 

Vitamin C (mg) 30.4 38.1 0.604 

Vitamin E (mg) 91.3 85.7 0.713 

Calcium (mg) 69.6 85.7 0.067 

Iron (mg) 4.4 9.5* 0.687 

Iron (mg) 4.4 52.4
1 

<.0001 

Zinc (mg)  43.5 38.1 0.366 

Selenium (mcg) 4.4 14.3 0.278 

Magnesium (g) 19-30 yo 56.5 47.6 0.542 

Magnesium (g) 31-70 yo 60.9 52.4 0.523 

Omega-3 fatty acids (g) 13.0 47.6 0.009 

Note: Comparisons are made for persons 19-70 yo unless otherwise specified 

* Comparison made for persons 51-70 yo 

1 
Comparison made for persons 19-50 yo 

NDRA=no dietary recommended allowance  
2 
no observations where fat intake was below DRI
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Table 4.5 The Percentage Contribution of Macronutrients to Energy Intake 

 

Nutrient  Total  Traditional  Less Traditional p-value 

  n=44 n=27 n=17  

Total Fat (%) 31 30 32 0.47 

     *Saturated 
Fat (%) 

35 37 33 0.26 

Total 
Carbohydrate 
(%) 

52 53 51 0.61 

Total Protein 
(%) 

16 15 17 0.24 

Total Alcohol 
(%) 

1 2 0 0.24 

Total  100% 100% 100%  
 
Note: Traditional is consumption of traditional foods 4 or more days per week; less traditional is consumption 3 or less 
days  
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Table 4.6 Top Ten Foods Contributing to Energy 
 

Food Reported Dietary  During Recall 
(n=44) 

% 

Rice and Peas
* 

8.0 

Juice/Flavored Drink 5.9 

Chicken
1 

4.5 

Red Peas Soup
* 

2.8 

Hot Chocolate/Milo 2.4 

White Rice 1.6 

Fish 1.4 

Pork 1.3 

Ackee and Saltfish
* 

1.3 

Crackers 1.3 

                      *Traditional Jamaican food; 
1 
includes grilled and baked chicken 
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Table 4.7 Percent Contribution of Foods to Macronutrients among Dietary Recall 
Participants (n=44)

 Protein Carbohydrate Fat Saturated Fat Fiber 

 Food % Food  % Food  % Food  % Food  % 

1 Chicken 
13.
6 

Juice/Flavore
d Drink 

10.
9 

Chicken 
6.
8 

Rice and 
Peas 

12.
9 

Rice and 
Peas 

8.
1 

2 Fish 8.4 
Rice and 
Peas 

10.
3 

Rice 
and 
Peas 

5.
4 

Chicken 5.2 
Red Peas 
Soup 

5.
8 

3 
Rice and 
Peas 

4.9 
Hot 
Chocolate/Mil
o 

4.8 Pork 
3.
2 

Butter 4.6 Pear 
3.
4 

4 
Red 
Peas 
Soup 

4.0 White Rice 3.3 
Red 
Peas 
Soup 

3.
2 

Red Peas 
Soup 

3.9 
Stew 
Peas 

3.
4 

5 Pork 2.7 Syrup 2.6 Peanuts 
2.
9 

Macaroni 
and 
Cheese 

3.4 
Whole 
Wheat 
Bread 

3.
2 

6 
Curry 
Goat 

2.7 
Boiled 
Plantain 

2.6 Butter 
2.
5 

Pork  3.4 Banana 
3.
2 

7 
Ackee 
and 
Saltfish 

2.0 
Red Peas 
Soup 

2.2 
Ackee 
and 
Saltfish 

2.
4 

Ox Tail 2.2 
Green 
Plantain 

2.
7 

8 
Macaron
i and 
Cheese 

2.0 Banana 2.0 
Macaro
ni and 
Cheese 

2.
1 

Cheesecak
e 

1.9 
Garbanzo 
beans 

2.
4 

9 
Sandwic
h or 
Wrap 

1.7 Stew Peas 1.7 
Cracker
s 

1.
9 

Cookies 1.9 
Coconut 
Water  

2.
0 

1
0 

Whole 
Wheat 
Bread 

1.5 Brown Sugar 1.5 Ox Tail 
1.
9 

Bread 
Sticks  

1.8 
Flavored 
Drink/Juic
e 

1.
9 
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Table 4.8 Percentage Contribution of Foods to Micronutrients among Dietary Recall Participants (n=44) 

 

 

 

 

 

# Sodium Sugar  Vitamin A Vitamin C Vitamin E 

 Food % Food  % Food  % Food  % Food  % 

1 
Rice and 

Peas 
10.
9 

Flavored 
Drink/Juice 

24.
1 

Carrots 14.6 
Flavored 

Drink/Juice 
28.1 Pear 20.0 

2 
Grilled or 

Baked 
Chicken 

5.2 
Hot 

Chocolate 
10.
8 

Flavored 
Drink/Juice 

13.7 
Ackee and 

Saltfish 
6.3 Crackers 7.0 

3 
Red Peas 

Soup 
4.8 Brown Sugar 3.7 

Garden 
Salad 

8.1 Orange 5.4 Peanuts 3.2 

4 White Rice 4.3 
Jamaican 

Drink Syrup 
3.1 Calaloo 7.7 Broccoli 4.7 Calaloo 2.7 

5 Fish 4 White Sugar 3 
Red Peas 

Soup 
4.9 Fruit Salad 3 

Flavored 
Drink/Juice 

2.6 

6 Stew Peas 2.2 Banana 2.6 Raw Carrots 3.5 
Green 
Pepper 

2.6 Fish 2.3 

7 Pizza 2.1 Cake 2.3 Ox Tail 3 Fruit Punch 2.3 Broccoli 2.2 

8 Ox Tail 1.9 Soda 2.1 
Green 

Plantain 
2.7 Calaloo 2.3 

Hot 
Chocolate 

2.1 

9 Curry Goat 1.8 
Homemade 
Fruit Punch 

2.1 
Brown Stew 

Chicken 
2.6 

Mixed 
Veggies 

2.3 Almonds 2.1 

1
0 

Garlic 
Bread 
Sticks 

1.6 Fruit Salad 1.5 
Mixed 

Veggies 
2.4 Pear 2.1 Chicken 1.8 
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Table 4.9 Demographics of Sample by Dietary Intake Pattern 

 

  Dietary Intake Pattern-Total Sample 

Characteristic 
Traditional 

(n=23) 
Less Traditional 

(n=68) 
p-value 

Male (%) 47.8 50 0.86 

Mean Age 46 46 0.87 

Mean Age at Migration 28 24 0.12 

Mean Years in US 17 21 0.12 

Married (%) 73.9 52.9 0.08 

Single/Widowed (%) 13 19 0.51 

Divorced/Separated (%) 13 27.9 0.15 

College Graduated+ (%) 26.1 54.4 0.02 

Some College (%) 17.4 30.9 0.21 

0-12 years Education (%) 56.5 14.7 <.0001 

Employed (%) 86.9 91.2 0.56 

Mean Body Mass Index 27 28 0.35 
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Table 4.10 Bivariate and Multivariate Linear Regression Model Results for Predictors 
versus Dietary Intake Pattern Outcome 

 
 Bivariate Model Multivariate Models 

Variable  Estimate SE Estimate
1
 SE Estimate

2
 SE 

Age 0.01 0.02 0.01 0.03 0.01 0.03 

Sex 0.03 0.52 0.44 0.58 0.51 0.55 

Persons living in 
Neighborhood not 
Jamaican  

-0.76 0.68 0.20 0.79 16.10* 5.76 

Stores available to buy 
Jamaican groceries   

      

Agree -0.15 0.55 0.15 0.67 0.12 0.63 

Disagree 0.37 1.50 -0.69 1.54 -0.78 1.44 

Strongly Disagree 0.14 1.82 0.81 2.14 1.02 2.02 

Availability of Jamaican 
Restaurants 

      

Agree -0.97 0.57 -1.14 0.74 -1.20 0.69 

Disagree 1.13 0.89 1.33 0.95 1.55 0.91 

Strongly Disagree -0.92 1.06 -0.75 1.48 -1.01 1.42 

Educational Attainment        

1-12 years 2.14* 0.60 2.21* 0.70 20.26* 5.30 

Some College 0.22 0.59 -0.28 0.64 15.35* 6.75 

Number of Children < 18 
yo 

0.50 0.30 -0.28 0.35 -0.01 0.34 

Age at Migration to US 0.05* 0.02 0.05 0.03 0.04 0.03 

Socialize with Other 
Jamaicans 

      

Agree 0.68 0.77 1.58* 0.76 0.57 0.77 

Disagree 0.06 0.91 0.38 1.02 0.23 0.95 

Strongly Disagree -0.02 0.66 0.35 0.66 -0.02 0.64 

Acculturation Score 0.12* 0.05 0.11* 0.06 1.03* 0.28 

Marital Status        

Divorced/Separated -1.05 0.62 -1.11 0.64 -1.20 0.63 

Single -0.69 0.70 -0.38 0.80 -0.88 0.76 

Physical Activity -0.22 0.14 -0.27 0.15 -0.20 0.14 

acculturation score*1-12 
years education 

    -0.44* 0.13 

acculturation score*some 
college 

    -0.37* 0.16 

acculturation*person 
living in neighborhood 
not Jamaican 

    -0.39* 0.14 

*Statistically significant p< .05 

1 
Research Question  2 hypothesis 1 & 2 ; 

2 
Research Question 2 hypothesis 3 
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Table 4.11 Results of Multinomial Logistic Regression, Number of Days Traditional Food 
is Eaten* 

 

  0 Days 1-3 Days 4-6 Days 

Covariate OR 95% CI OR 95% CI OR 95% CI 

Age 0.97 (0.85-1.12) 0.98 (0.89-1.09) 1.10 (0.99-1.22) 

Sex 4.70 (0.30-73.39) 3.35 (0.57-19.59) 1.51 (0.30-7.62) 

Persons living in 
Neighborhood Jamaican 
not Jamaican 

2.65 (0.05-137.56) 0.24 (0.01-4.24) 0.19 (0.02-2.27) 

Stores available to buy 
Jamaican groceries   

      

Agree 0.39 (0.02-10.17) 1.66 (0.18-15.19) 2.45 (0.33-18.45) 

Availability of Jamaican 
Restaurants 

      

Agree 0.02 (0.00-0.62) 0.51 (0.05-5.57) 0.54 (0.06-4.68) 

Educational Attainment       

1-12 years 0.02 (0.00-0.81) 0.03 (0.00-0.32) 0.23 (0.03-1.84) 

Some College 7.07 (0.40-123.79) 1.07 (0.14-7.99) 0.54 (0.06-4.46) 

Number of Children < 18 
yo 

1.32 (0.27-6.43) 1.20 (0.41-3.50) 1.14 (0.44-2.95) 

Age at Migration to US 0.90 (0.77-1.05) 0.91 (0.82-1.01) 0.95 (0.86-1.05) 

Socialize with Other 
Jamaicans 

      

Agree 0.06 (0.00-3.66) 0.17 (0.01-2.17) 1.88 (0.19-18.53) 

Disagree 0.40 (0.00-38.43) 0.83 (0.04-18.39) 0.27 (0.01-11.39) 

Strongly Disagree 3.17 (0.09-108.61) 0.57 (0.06-5.65) 0.46 (0.06-3.63) 

Acculturation Score 0.82 ( 0.61-1.10) 0.83 (0.68-1.01) 1.20 (0.96-1.49) 

Marital Status        

Divorced/Separated 13.47 (0.64-284.31) 7.46 (0.72-77.54) 4.10 (0.49-34.02) 

Single 2.72 (0.07-101.19) 2.02 (0.15-27.59) 4.87 (0.48-49.78) 

Number of Days 
Physically Active 

1.97 (0.86-4.52) 1.52 (0.91-2.52) 1.17 (0.75-1.83) 

*referent category is 7 days       
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Table 4.12 Prevalence of Risk Factors for Heart Disease 

 

Risk Factor  n % 

Diabetes 7 7.7 

Hypertension 31 34.1 

Heart Disease 2 2.2 

Smoking  3 3.3 

Physical Inactivity 12 13.2 

Obesity (BMI >30) 29 31.9 
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Table 4.13 Bivariate Linear and Logistic Regression Results for Predictors versus Heart Disease Risk Factor Outcomes  
 

         
           *Statistically Significant p<.05 

 
 

  
  

Outcome 

Obesity Physical Activity Hypertension Diabetes 

Covariate  Estimate SE Estimate SE 
Odds 
Ratio 

95% 
Confidence 

Interval 

Odds 
Ratio 

95% 
Confidence 

Interval 

Age 0.05 0.06 0.04* 0.02 1.12 (1.05 - 1.18) 1.09 (1.00 - 1.19) 

Sex 1.27 1.27 0.81* 0.39 0.88 (0.37 - 2.09) 9.26 (1.11 - 77.44) 

Educational Attainment         

1-12 years -0.94 1.57 -0.26 0.49 1.48 (0.51 – 4.28) 0.93 (0.16 – 5.50) 

Some College -0.42 1.53 -0.05 0.48 1.30 (0.46 – 3.69) 1.33 (0.27 – 6.49) 

Acculturation Score 0.08 0.13 -0.02 0.04 0.99 (0.91 - 1.09) 0.99 (0.85 - 1.14) 

Physical Activity 0.08 0.34   1.27 (1.00 - 1.61) 1.41 (0.98 - 2.03) 

Time Available to Prepare 
Traditional Food  

1.52 1.63 0.03 0.51 0.94 (0.31 – 2.83)   

Employment Status         

Homemaker, Student, Retired, 
Unable  

-1.64 2.81 -0.39 0.88 1.29 (0.20 - 8.15) 2.68 (0.26 - 27.37) 

Out of Work 0.78 3.12 0.01 0.98 0.64 (0.06 - 6.47) 3.57 (0.33 - 39.06) 

BMI   0.01 0.03 1.17 (1.06 - 1.30) 1.06 (0.95 - 1.19) 

Number of Days Traditional Food 
is Consumed  

-0.10 0.26 -0.13 0.08 1.02 (0.85 – 1.21) 0.94 (0.71 – 1.25) 
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Table 4.14 Multivariate Model Results for CVD Risk Factor Outcomes

 Outcome 

  Obesity Physical Activity Hypertension Diabetes 

Covariate  Estimate SE Estimate SE 
Odds 
Ratio 

95% 
Confidence 

Interval 

Odds 
Ratio 

95% 
Confidence 

Interval 

Acculturation Score 0.07 0.15 0.00 0.04 0.96 (0.84-1.10) 1.04 (0.87-1.23) 

# days/week eat traditional food -0.23 0.31 -0.17 0.09 0.97 (0.76-1.26) 0.95 (0.68-1.33) 

Age 0.07 0.07 0.05* 0.02 1.15* (1.06-1.24) 1.09 (1.00-1.21) 

Sex 1.57 1.43 0.92* 0.41 0.55 (0.16-1.91) 9.38 (0.93-94.20) 

Employment Status         

Out of Work 
1.80 3.41 0.42 1.01 0.23 

(0.00-
23.37) 

7.08 
(0.23-

220.60) 

Homemaker, Student, Retired, Unable  -2.10 3.30 -0.71 0.98 0.57 
(0.02-
18.78) 

  

Time Available to Prepare Traditional 
Food  

1.96 1.83 0.32 0.55 0.90 (0.19-4.32)   

Educational Attainment         

1-12 years -0.80 1.85 0.19 0.55 5.59 
(1.10-
28.33) 

0.91 (0.10-8.53) 

Some College -0.80 1.66 -0.22 0.49 1.41 (0.35-5.70) 0.64 (0.09-4.66) 

Number of Days Physically Active -0.17 0.38   1.18 (0.87-1.59) 1.11 (0.73-1.70) 

BMI   -0.01 0.03 1.19* (1.07-1.32) 1.04 (0.91-1.18) 

           *Statistically Significant p<.05 
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Table 4.15 Mean Nutrient Intakes by Dietary Intake Pattern for Jamaican Immigrants 
living in Palm Beach and Broward Counties-Validation Sample

  
  

Traditional 
n(SD) 

Less 
Traditional 

n(SD) 
Total  n(SD) p-value 

n=19 n=25 n=44  

Energy (kcal) 2429(1114) 2686(1331) 2575(1235) .50 

Protein (g) 104(58) 99(44) 101(50) .74 

Carbohydrates (g) 322(148) 360(243) 343(206) .55 

Sugars (g) 107(63) 170(173) 143(139) .14 

Total Dietary Fiber (g) 28(19) 22(13) 24(16) .28 

Fat (g) 80(42) 94(52) 88(48) .35 

Saturated Fat (g) 31(17) 31(23) 31(20) .95 

Vitamin A (µg) 8825(8230) 10,020(11,035) 9504(9832) .69 

Vitamin B-6 (mg) 3(2) 2(1) 2(1.3) .25 

Folate (mcg_DFE) 522(349) 482(279) 500(308) .67 

Vitamin B-12 (mcg) 5(5) 5(5) 5(5) .75 

Vitamin C (mg) 189(167) 136(115) 159(141) .22 

Vitamin E (mg) 7(4) 13(18) 10(14) .12 

Calcium (mg) 646(412) 770(556) 716(497) .42 

Iron (mg) 19(11) 18(8) 18(9) .59 

Zinc (mg)  13(9) 11(5) 12(7) .25 

Selenium (mcg) 147(92) 159(99) 154(94) .67 

Magnesium (mg) 371(192) 383(225) 377(209) .86 

Omega-3 fatty acids (g) 2(2) 2(1) 2(1.6) .45 
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Table 4.16 The Percentage Contribution of Macronutrients to Energy Intake-Validation 
Sample 

 
Nutrient  Total Traditional Less Traditional p-value 

  n=44 n=19 n=25  

Total Fat (%)  29.4 31.1 .33 

     *Saturated Fat (%)  23 27.5 .03 

Total Carbohydrate 
(%) 

 52.3 52.8 .52 

Total Protein (%)  16.9 14.5 .75 

Total Alcohol (%)  1.4 1.6 .77 

Total  100% 100% 100%  
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Table 4.17 Multivariate Model Results for Dietary Intake Pattern Outcome-Validation Sample

  

Original Validation 

Model w/o Interaction Model with Interaction 
Model w/o Interaction-

Validation 
Model with Interaction-

Validation 

Covariate  Estimate SE Estimate SE Estimate SE Estimate SE 

Age 0.01 0.03 0.01 0.03 0.40 0.52 -0.03 0.68 

Sex 0.44 0.58 0.51 0.55 15.66 8.44 9.37 10.74 

Persons living in Neighborhood Jamaican not 
Jamaican 

0.20 0.79 16.10* 5.76 11.17 
11.03 -65.64 99.17 

Stores available to buy Jamaican groceries           

Agree 0.15 0.67 0.12 0.63 -10.11 9.35 -7.83 10.22 

Disagree -0.69 1.54 -0.78 1.44 -78.33* 36.40 -82.06* 39.51 

Strongly Disagree 0.81 2.14 1.02 2.02 -40.51 20.35 -30.55 23.48 

Availability of Jamaican Restaurants         

Agree -1.14 0.74 -1.20 0.69 -10.02 9.24 -10.96 9.94 

Disagree 1.33 0.95 1.55 0.91 12.15 17.92 13.64 18.99 

Strongly Disagree -0.75 1.48 -1.01 1.42 13.72 15.92 2.59 19.57 

Educational Attainment         

1-12 years 2.21* 0.70 20.26* 5.30 31.25* 14.43 62.84 111.96 

Some College -0.28 0.64 15.35 6.75 -7.30 10.72 18.89 119.87 

Number of Children < 18 yo -0.28 0.35 -0.01 0.34 -3.10 6.34 -1.08 7.09 

Age at Migration to US 0.05 0.03 0.04 0.03 -0.46 0.46 -0.27 0.51 

Socialize with Other Jamaicans         

Agree 1.58* 0.76 0.57 0.77     

Disagree 0.38 1.02 0.23 0.95 10.70 11.64 10.35 12.62 

Strongly Disagree 0.35 0.66 -0.02 0.64     

Acculturation Score 0.11* 0.06 1.03* 0.28 0.80 0.76 -1.75 4.79 

Marital Status          

Divorced/Separated -1.11 0.64 -1.20 0.77 -17.00 10.93 -12.00 12.23 

Single -0.38 0.80 -0.88 0.95 -6.72 11.52 -2.69 12.51 

Physical Activity -0.27 0.15 -0.20 0.64 -4.51 2.42 -4.50 2.56 

acculturation score*1-12 years education   -0.44* 0.28   -0.91 2.73 

acculturation score*some college   -0.37* 0.77   -0.76 2.90 

acculturation*person living in neighborhood not 
Jamaican 

  -0.39* 0.95   
1.78 2.36 

*Statistically significant p<.05 
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Table 4.18 Multivariate Model Results for CVD Risk Factor Outcomes-Validation Sample 

 
 Outcome 

  
Obesity Physical Activity Obesity-Validation 

Physical Activity-
Validation 

Covariate  Estimate SE Estimate SE Estimate SE Estimate SE 

Acculturation Score 0.07 0.15 0.00 0.04 0.13 
0.27 

 
-0.01 

0.07 

# days/week eat traditional food -0.23 0.31 -0.17 0.09     

Percent of energy from traditional 
food 

    0.14* 0.06 -0.03* 
0.02 

Age 0.07 0.07 0.05 0.02 0.05 0.11 0.03 0.03 

Sex 1.57 1.43 0.92 0.41 -0.47 2.39 1.52* 0.55 

Employment Status         

Out of Work 1.80 3.41 0.42 1.01 3.51 8.58 0.61 2.19 

Homemaker, Student, Retired, Unable  -2.10 3.30 -0.71 0.98 -6.01 4.98 0.36 1.30 

Time Available to Prepare Traditional 
Food  

1.96 1.83 0.32 0.55 -2.95 2.88 0.06 
0.74 

Educational Attainment         

1-12 years -0.80 1.85 0.19 0.55 0.28 3.15 -1.25 0.77 

Some College -0.80 1.66 -0.22 0.49 2.61 2.82 -0.19 0.73 

Number of Days Physically Active -0.17 
0.38 

 
  0.40 0.70   

BMI   -0.01 0.03   0.03 0.05 
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Table 4.19 Multivariate Model Results for CVD Risk Factor Outcomes-Validation Sample

  

Outcome 

Hypertension Diabetes 
Hypertension-

Validation 
Diabetes-Validation 

Covariate  
Odds 
Ratio 

95% 
Confidence 

Interval 

Odds 
Ratio 

95% 
Confidence 

Interval 

Odds 
Ratio 

95% 
Confidence 

Interval 

Odds 
Ratio 

95% 
Confidence 

Interval 

Acculturation Score 0.96 (0.84-1.10) 1.04 (0.87-1.23) 0.98 (0.78-1.22) 0.86 (0.67-1.12) 

# days/week eat traditional food 0.97 (0.76-1.26) 0.95 (0.68-1.33)     

Percent of energy from traditional 
food 

    1.03 (0.97-1.10) 1.06 (0.98-1.14) 

Age 1.15* (1.06-1.24) 1.09 (1.00-1.21) 1.11 (1.00-1.24) 1.08 (0.93-1.24) 

Sex 0.55 (0.16-1.91) 9.38 (0.93-94.20) 0.75 (0.10-5.89) 6.44 (0.31-136.24) 

Employment Status         

Out of Work 0.23 (0.00-23.37) 7.08 (0.23-220.60)     

Homemaker, Student, Retired, Unable  0.57 (0.02-18.78)   1.39 (0.01-237.47)   

Time Available to Prepare Traditional 
Food  

0.90 (0.19-4.32)   0.27 (0.03-2.60)   

Educational Attainment         

1-12 years 5.59* (1.10-28.33) 0.91 (0.10-8.53) 15.74 (1.00-259.54) 0.09 (0.00-12.08) 

Some College 1.41 (0.35-5.70) 0.64 (0.09-4.66) 9.27 (0.90-95.25)   

Number of Days Physically Active 1.18 (0.87-1.59) 1.11 (0.73-1.70) 1.68 (0.91-3.12) 1.08 (0.49-2.37) 

BMI 1.19* (1.07-1.32) 1.04 (0.91-1.18) 1.11 (0.97-1.28) 0.96 (0.81-1.15) 
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Figure 4.2. Distribution of Dietary Intake Pattern-Validation Analysis 

  


