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Attitudinal Factors Related to Driving BehaviorsYadung Adults in Belize: An
Application of the Precaution Adoption Process Mode
Ismael Hoare, M.P.H.
ABSTRACT

Young adults’ risk-taking attitudes, risk perceptiand knowledge of road laws
and signs influence their driving behaviors. Themtbn of risky driving behaviors
increases young adults’ risk of motor vehicle cessh

The purpose of this study was to increase the statating of the factors that
lead to increased risks of MVC-related mortalityl anorbidity for young adults in
Belize, to provide support for the developmentwiélence-based programs, and, more
importantly, to investigate the relationships inwng) young adults’ risk-taking attitudes,
risk perception, and knowledge of road laws andssend their relation to driving
behaviors. The Precaution Adoption Process Modwliged the theoretical foundation
for this study and was used as the framework testigate the variables of interest.

This study used a nonexperimental, cross-secti@saiarch design to examine the
relationships between the latent variables. A corerece sample of 532 students enrolled
at the University of Belize participated in thisdy. Data were collected through the
completion of the Driving Behavior Survey. Struetuequation modeling was used to
examine the strength and direction of relationship®ng these latent variables and

provide a better understanding of the relationshipsng these latent variables.
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The study found that the majority of students werhe final stages of the
Precaution Adoption Process Model and were exhipithe safest behaviors. However,
the risk-taking attitudes significantly contributexdthe manifestation of risky driving
behavior and to a lesser extent so did risk pei@eptThe study’s findings suggest that
interventions should focus on lowering young aduisk-taking attitudes and raising risk

perception to reduce risky driving behaviors.



Chapter 1: Introduction
Country Background

Belize, a former British Colony, lies in the Cargam coast of Central America.
Belize is bordered on the north by Mexico and awiest and south by Guatemala.
Belize is a nation of 22,700 Krincluding surrounding cayes. Its widest point 69
kilometers and its length spans approximately 280vieters. Belize has a population
estimated at 282,600. Approximately 80% of the pafmen is 40 years or younger and
less than 10% is 55 years or older (Central SiegisDffice [CSO], 2005). The 2000
population census identified the major ethnic gsoap Mestizo, Creole, Ketchi, Yucatec
and Mopan Maya, Garifuna and East Indians (CSO1R@xher ethnic groups form the
remainder of the population.

Belmopan City, built in 1970, is the capital of tt@untry and is the location for
all the government ministry’s main offices. Beleeercises a parliamentary democracy
based on the Westminster Model and gained its ent#gnce from Great Britain on
September 21, 1981. The government comprises thedHaf Representatives (elected
officials) and the Senate (appointed officials)eThajor party forms the government and
a few elected members form the cabinet led by timegominister. The country is
subdivided into six administrative districts withah having a town board or a city
council as part of the major municipality. The kabar city council has administrative
jurisdiction only for that town or city, e.g. Cozl own Board for Corozal Town but not
for Corozal District. Each district comprises saletillages administered by a village

1



council with no coordination with the town boardoity council. Village councils, town
boards, and city councils are not authorized toeraaky laws.

Belize has a limited road infrastructure comprisiniyorthern Highway running
from Corozal District to Belize District, a Westddmghway running from Belize to Cayo
District, the Hummingbird Highway running from Betpan City to Stann Creek
District, and the Southern Highway running fromr8t&£reek to Toledo District. The
total length of the highway system is approximaB39 miles (CSO, 2004). Villages
have been established alongside each of the migimwhys. Each highway comprises
two lanes with either one running in opposite dimts. Speed limits are 55 miles per
hour on the highways, 45 mph through villages, 2Bidnph through the towns.
Enforcement of speed limits is, however, rare.

Statement of the Problem

Global ImpactMotor vehicle crashes (MVCs) are a major causataities and
injuries and a globally recognized public healtblppem (Jacobs, Aeron-Thomas, &
Astrop, 2000; Kopits & Cropper, 2003; Murray & Lapd 997a, 1997b, 1997c; World
Health Organization [WHOQO], 2004a). In 2000, thareated MVC mortality rate for the
world was 20.8 per 100,000 population with a rdt8®8 for males and 11.0 for females
(WHO, 2004a). WHO (2004a) reported that an estithat26 million people died in
2000 from MVCs worldwide, with 85% to 90% of deatiturring in low and middle
income countries (Peden, McGee, & Sharma, 2002)rdwand Lopez (1997a, 1997¢)
projected that MVCs fatalities will be the sixttaténg cause of deaths and the second
leading cause of disability-adjusted life yearg logdeveloping countries by 2020.
Developed countries have studied the causes aad£tf MVCs and have implemented

2



measures to reduce the incidence (Odero, Garn8wi&1997; Soderlund & Zwi, 1995).
However, low and middle income countries have ldggeaddressing the effects of
MVCs, by failing to implement comprehensive intartiens shown to be effective in
reducing injury and deaths (Nantulya & Reich, 2008gro et al., 1997; O'Neill &
Mohan, 2002; Soderlund & Zwi, 1995). Global attentto this health problem has
gained momentum in both developed and developingtces. The World Health
Organization has taken the lead to promote awaseares address the impact of MVCs.

WHO celebrated World Health Day in 2004 with thertte “Road Safety” to
emphasize the importance of addressing the imgadi/&€s and its global threat to
health and contribution to global mortality, moribydand disability (Murray & Lopez,
1997b; WHO, 2004a). The celebration of World He&lty brought attention to the
impact of MVCs and highlighted various relatedistais. Recent estimates on the
number of MVC-related deaths range from 750,0088@,000 persons for 1999 with
85% of these deaths occurring in low and middleme countries (Jacobs et al., 2000).
Jacobs et al, (2000) also estimated worldwide M¥lated injuries at 23 to 34 million
persons annually. This injury estimate nearly deslgreviously estimated figures
(Jacobs et al., 2000). In the next 10 to 20 y@dX&; deaths are projected to increase by
1 to 1.3 million persons and injuries are expetteadach as high as 50 million annually
(Jacobs et al., 2000; Murray & Lopez, 1997c). B@ WHO (2004b) projects that
MVC deaths could increase by 65% worldwide, witlB@fbo increase observed in low
and middle income countries if interventions do ingtease or improve.

Interestingly, these projections for the year 2G2fer significantly between low
and middle income countries and high income coesitfror example, high income
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countries’ fatality rates are projected to be tbss 8 per 100,000 versus 20 per 100,000
in low and middle income countries (Jacobs et 2000; Kopits & Cropper, 2003;
Murray & Lopez, 1997c; WHO, 2004b). Another diffeoe can be observed in the type
of most vulnerable road user; in high income caasfmost vulnerable road users are
mainly car occupants, whereas in low and middlenme countries, pedestrians and
cyclists are the most vulnerable road users (Jagbals, 2000; WHO, 2004b).

Apart from the mortality and morbidity, MVCs produan additional economic
burden on countries. The estimates ranged from ©038%6 of gross national products
(GNP) (Jacobs et al., 2000; Kopits & Cropper, 20080, 2004b). Widely accepted
formulas provide a crude estimate of the economjzaict of MVCs by using the value of
1% of the gross national product (Jacobs et aQQ2WHO, 2004b). However, recent
studies suggest that a more realistic value woeal@% of GNP for highly motorized
countries (high income countries) and 1% of GNRigdbr less motorized countries (low
and middle income countries) (Jacobs et al., 2B@pits & Cropper, 2005; WHO,

2004). By using this formula, the crude economist émm MVCs is estimated at $518
billion US dollars worldwide (Jacobs et al., 2000HO, 2004b). Of the $518 billion, low
and middle income countries incur an estimatedi$ddn in MVC-related costs (Jacobs
et al., 2000; WHO, 2004b). This amount exceeds alnfimancial assistance that the low
and middle income countries receive, thus placismgaificant burden on their
development (WHO, 2004b). The most recent figuoed.&tin America and the
Caribbean countries (LACs) showed a cost estimatt&d 8.9 billion for 1997 (Jacobs et

al., 2000; WHO, 2004b).



Regional Impact: Latin American and Caribbean comst The economic and
social costs of MVCs in LACs provide a glimpse lo¢ impact of MVCs. In 2002, the
Pan American Health Organization (PAHO) (2004apregal that over 128,000 persons
died due to MVCs in the Americas. Of the reportedttls in 2002, the LACs of Brazil,
Colombia and Mexico accounted for 46% of the fatdi(PAHO, 2004a). Although
these countries accounted for the majority of faesl, smaller population countries have
shown disproportionate mortality rates. Mortalitrates in the LACs range from 15 per
100,000 population in high-income countries to 484 100,000 population in low and
middle income countries. In Caribbean countriesséhrates can range from 26
(Guadaloupe) to 64.1 (St. Lucia) per 100,000 pdpmrigLe Franc & Alleyne, 2004;
PAHO, 2004a). The disproportionate mortality ratethe Caribbean exemplify the need
for concern and the urgency to address the stemtgase in the number of MVC-related
deaths in LACs.

In 2002, with a reported 30,859 MVC-related deaBrazil ranked first in Latin
America and the Caribbean, and fifth worldwide (R&F004a). For the same year,
PAHO (2004) also reported a 17.7 per 100,000 mtyrtate for Brazil, a rate lower than
other Latin American and Caribbean countries. Vasethos (1999) reported that
340,000 persons were injured or killed due to MMC%995, with 39% of these
occurring in urban areas. Pedestrians and cyclstgrised the vulnerable road users
and accounted for 60% to 70% of all fatalities (Mawcellos, 1999). Vasconcellos (1999)
also identified possible reasons for the obseraerkasing trends of motor vehicle
fatalities and injuries. The MVCs were attributechtultiple causes, such as poor traffic

management, lack of enforcement of traffic regalai poor road conditions and



maintenance, and the absence of a coordinated &ffaddress MVC-related deaths and
injuries (Vasconcellos, 1999). These challengesire coordinated effort to reduce the
mortality and morbidity rates attributed to MVCs.

Mexico faces a similar dilemma. With over 17,500 ®Fvelated deaths and a
mortality rate of 14.3 per 100,000 population i®@0Mexico’s vulnerable road users are
primarily pedestrians. Pedestrians comprise 54l dflVC-related fatalities (Fraser,
2005; Hijar-Medina, Carillo-Ordaz, Flores-Aldanayaya, & Lopez-Lépez, 1999; Hijar,
Kraus, Tovar, & Carillo, 2001; Hijar, Vazquez-V&aArreola-Risa, 2003; Hijar,
Arredondo, Carillo, & Solérzano, 2004). However »itm's official mortality rate
masks the variation observed within the country.&@mple, a mortality rate of 28.7 per
100,000 population is reported in Baja Califorrsecampared to 7.9 reported in Chiapas
(Hijar et al., 2003). In addition to the high mdittarates, there are about 13 injuries for
every fatality noted (Hijar-Medina et al., 1999jdtiet al., 2004). The mortality and
morbidity rates are observed in adults in theihhagrk productivity years. Those most
affected come from the uninsured populations in i®and are in lower economic class
populations that can least afford the loss of aeneayner (Hijar et al., 2004). Uninsured
persons with MVC-related injuries incurred an ageraut-of-pocket cost of $80.00. This
out-of-pocket cost is significant considering ttreg minimum daily salary in Mexico is
$4.00 (Hijar et al., 2004). A large percentageffefcied persons are not part of the
formal economy, do not have a steady income soarmkare the sole income earner,
thus compounding the financial effect of MVC-rethtejuries (Hijar et al., 2003).

Between 1991 and 1995, Colombia’s reported numbeeaths and injuries
increased two-fold and three-fold, respectivelys@a, Ben-Michael, Kahan, & Richter,
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2000). Of all deaths in 1995, 80% were males arfd &&re younger than 35 years
(Posada et al., 2000). The fatalities were mostlyrdan phenomenon with 76% of
deaths occurring in urban areas (Posada et al0)2P@&HO (2004a) reported 8,272
deaths and a mortality rate of 19 per 100,000 i for 2002. In 1986 over 64,000
MVCs were reported; this reported figure increase®31,974 recorded MVCs in 2000
with 60% occurring in just three cities (RodriguEernandez, & Velasquez, 2003). The
increases recorded in 1995 and 2000 can be partigblained by the passage of the
Traffic Accident Mandatory Insurance Policy in 1993t introduced mandatory
reporting of MVCs as a requirement for insuraneémbeirsement (Posada et al., 2000;
Rodriguez et al., 2003). Other explanations inclixerapid increase in the number of
motor vehicles, poorly designed and maintainedwasd, ineffective enforcement of
regulations and ineffective speed control or tcaffianagement measures (Fraser, 2005;
Posada et al., 2000; Rodriguez et al., 2003).

The Caribbean region has experienced a similadiaprease in MVC fatalities
as observed in Latin America after 1992 (WHO, 2Q0&wven though the Caribbean has
a low number of motor vehicles in comparison tar.&merica, the relative risk of
MVC death is significantly higher in the Caribbgdacobs et al., 2000). St. Bernard and
Mathews (2003) examined MVC cases occurring in Aflfi@ined from the database of
the Traffic and highway Patrol Unit of Trinidad amdbago. In Trinidad and Tobago,
MVCs were largely an urban phenomenon parallelgé observed previously in
LACs. They also found that the vulnerable road sisemprised mainly pedestrians,
passengers and drivers, who accounted for 93% fatalities and 95% of all injuries in
2000 (St. Bernard & Mathews, 2003). St. Bernard liathews (2003) were unable to
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determine the underlying factors that led to the®4Mn Trinidad and Tobago. The
inability to identify specific underlying factorsn be attributed to the poor data-
collecting infrastructure. Jamaica faced similaaltdnges of unavailability of data
sources, leading to the implementation of an ermeng@ased injury surveillance system
in 1998 (Ashley & Holder, 2002; Holder, 2002). Maizdd (2002) reported an estimated
400 MVC related deaths with a mortality rate ofp8 100,000 population, but he was
unable to identify the underlying causes leadinyI¥Cs deaths. In an observational
study conducted in Jamaica prior to the passaffgeddeat belt law, 21.1% of drivers and
13.6% of front seat passengers voluntarily wore¢bstis (Crandon, Branday, Simeon,
Rhoden, Thompson, & Carpenter, 1996). This lowlsdttisage rate may provide a
reason for the 20% general surgery admission af@ltv@uma mortalities associated
with patients involved in MVCs (Crandon, Carpen&iyicDonald, 1994). The limited
guantity of available studies emphasizes the neednduct further studies that identify
factors contributing to the negative impact of MMi@she Caribbean and support
evidenced-based interventions.
Motor Vehicle Crashes in Belize

Apart from national and PAHO reports, just one peer reviewed journal article
about MVCs was found. Kim (1993) reported that rmalere 2.6 times more likely than
females to suffer from MVC injury and identifiedetR1 to 25 age group as the one most
at risk. Kim (1993) reviewed police reports fromB0%0 1992 and found the data to be
deficient in content. In 2002, MVCs were the legdoause of death in Belize (National
Health Information and Surveillance Unit [NHISUDP@3). Available mortality and
morbidity data show that MVC mortality rates roseni 10.7 per 100,000 population in
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1993 to 31 per 100,000 in 1999 (PAHO, 1998, 20D2ying the period of 1990 to 1998
(excluding 1992 due to unavailable data), males@tied for 84% of the deaths from
MVCs (WHO, 2004a). MVCs accounted for 49% and 62%eaths from all external
causes of death for the period 1993 to 1996 an@ 192999, respectively (PAHO, 1998,
2002). Silvi (2004) reported that Belize had thghleist male-to-female death ratio of 5.4
per 100,000 population relative to 12 countriesrauid 985 to 2001, but did not identify
whether these were adjusted rates or not. Propaitho Belize reports one of the highest
mortality rates in LACs in 2002 with 30.1 per 10@0Qoopulation (PAHO, 2004a).
Mortality rates for males increased from 14.4 p@0,000 population in 1993 to 55 per
100,000 in 1999, whereas female rates changed6r®rper 100,000 population to 7.4
per 100,000 for the same period, (PAHO, 1998, 2002)

In 1998, two age groups, 0 to 14 years and 15 tged®s, represented the
majority of MVC fatalities (70%), with 16 and 54 atls, respectively (National Health
Information and Surveillance Unit [NHISU], 2003)afa from the Joint Intelligence
Coordinating Center of the Police Department (2G0®w that in 2003 2,508 MVCs
were documented with 68 fatalities and 2,622 in&2@fih 61 fatalities. Hospitalizations
due to MVCs for the same period are unavailable.

Although the MVC mortality and morbidity rates sifigantly impact the health
of Belizeans, the estimates may need to be adjbst@8% to account for general under-
reporting that occurs in developing countries (K®gi Cropper, 2005). Further studies
are needed to identify the various factors thal tesor increase the risk of MVCs. There

is a paucity of information, data or published mpon MVCS epidemiological,



economic, and risk factor data. This scarcity dadanders the development of
interventions that effectively address MVCs in Beli
Need for the Study

As mentioned, limited studies are available to mevhe true cost of the impact
or the underlying factors leading to the incredsedls of MVCs in LACs. This
limitation is observed in studies related to thail@bility of MVC related mortality and
morbidity data and statistics, inconsistency inligggion of classification codes,
identification of vulnerable road users, lack offarmity in MVC related definitions,
identification of risk factors and the developmantl application of appropriate
countermeasures (Forjuoh, 2003; Jacobs et al.,; 2afjfits & Cropper, 2005; Nantulya
& Reich, 2002, 2003; Odero et al., 2003; Odero,ysa& Heda, 2003; Posada et al.,
2000). To identify MVC research conducted in LAB$§ar (2004) compiled 186 studies
and documents only 37% of which were papers puddish journals. The rest comprised
interviews with experts, abstracts of scientificatnegs, grey papers and documents from
non-governmental organizations and internationahaigs. Hijar (2004) did not indicate
whether these documents were readily accessibealbtence of critical research about
MVCs poses significant obstacles in developingasdebased interventions and
programs.

Even with the limited research conducted in LAGsnmon trends have been
identified. Pedestrians are the most vulnerabld tesrs in Brazil, Colombia and Mexico
(Hijar-Medina et al., 1999; Hijar et al., 2001; Bda et al., 2000; Vasconcellos, 1999).
Commonly found conditions leading to increases MQ#related death and injuries in
LACs included poor traffic management systems, tafobnforcement of laws, poor road
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conditions and lack of speed limit enforcement dHl{ledina et al., 1999; Hijar et al.,
2001; Kim, 1993; Posada et al., 2000; Vasconcel899, WHO, 2004b).

The impact of MVC on the health of Belize’s popidatand the scarcity of
published research in this field suggest an urgémcpnduct studies. These studies
could support findings common to regional countaegetermine whether interventions
developed and evaluated in high-income countriespplicable in Belize. Currently, the
most common causes of MVCs for 2000 to 2003 inZgedire those reported by the
National Police Headquarters and include: inatterithisjudgment, reversing turning
error, negligent pedestrians/cyclist, failure teegway and failing to obey traffic rules
(CSO, 2004). Flores (1999) reported similar caiee®VCs occurring in Belize during
1998. However, these reported causes are relatthtges that are applied to the
offender and do not provide sufficient detail tentify the true cause. Failing to obey
traffic rules does not provide any detail as toakhiule/law in particular has not been
obeyed, further suggesting that research is needed.

Implications for Public Health

WHO (2004b) has recognized the impact of MVCs wwite and declared the
2004 World Health Day to promote awareness, engeudeéscussion and mobilize action
to address MVCs. The Ministry of Health in Belizemhas recognized the urgency in
developing intervention programs to address thernsoos challenge in maintaining a
healthy young population. What needs to be adddess&e collection of data relating to
MVCs injuries in Belize. A systematized approachdddressing injuries, especially
those related to MVCs, in Belize is practically egistent. The interventions applied in
Belize do not appear to be based on studies prayikecessary data or theoretical basis
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for their application. The approach of implementinigrventions without in-depth
investigation as to whether they are appropriateédBelizean population may not
appropriately incorporate the factors affectingnopacting drivers’ behavior and other
factors contributing to MVCs in Belize. Effectivetérventions need to incorporate the
drivers’ and passengers’ behavioral componentspact the negative consequences of
MVCs. This study’s investigation of young adultgrpeptions of risk, risk-taking
attitudes and knowledge, and their relationshipsky driving behaviors contributes to
the understanding of the impact of these factorsauses and support possible solutions
to reduce MVCs.

Because a lack of adequate epidemiological andeocnomic data on MVCs at
the national level impedes effective national artdrmational response (WHO, 2004d),
this study adds significantly to the body of knodde on MVCs in Belize. Findings from
this study support a systematized approach ineéreldpment and implementation of
intervention programs addressing the effects of MVC
Purpose of the Study

Young adults are over represented in mortality modbidity rates in both high
income countries (HICs) and low income countrielCl) (Afukaar, 2003; Afukaar,
Antwi & Ofosu-Amaah, 2003; Flores, 1999; Forjuof03; Nantulya & Reich, 2003;
National Committee for Injury Prevention and Coht&905; Odero et al., 2003;
Rodriguez et al., 2003; Smith, 1993; St. Bernarfll&thews, 2003). The principal
investigator in this study acquired data to inceethe understanding of the factors that
lead to increased risks of MVC-related mortalityl anorbidity for young adults in
Belize, and to provide support for the developnudragvidence-based programs.
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Specifically, the purpose of this study was to stigate the relationships involving
young adults’ risk-taking attitudes, risk perceptipknowledge, and driving behaviors.
This study used a quantitative research desigrettyidbred these four constructs using
the Precaution Adoption Process Model (PAPM) dwearetical framework to evaluate
factors influencing driving behaviors of young adudt the University of Belize.
Conceptual Model

The conceptual model for this study is depictefignre 1. The conceptual
model is based on the premise that young adu#ik-teking attitudes, risk perceptions,
and knowledge are related to their driving behaviéurthermore, the adoption of safe or
risky driving behaviors influences their risk of NDg, which may lead to increased

mortality and morbidity risks.
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Research Questions
This study provided data to answer the followingsfions:
Research Question 1:
To what extent are the specific stages of the PABBErved in the study population?
Research Question 2:
What is the relationship between selected demogrdpbtors and risky driving
behavior?
Research Question 3:
What is the relationship between young adults’-tedking attitudes and risky driving
behaviors?
Research Question 4:
What is the relationship between young adults’ kieolye of road laws and signs and
risky driving behaviors?
Research Question 5:
What is the relationship between young adults’ pskceptions and risky driving

behaviors?



Overview of Study Methods

This study used a cross-sectional correlationsigteto collect primary data from
young adults enrolled at the University of Belizethis study, participants were
restricted to the 18-to-24-year-old student popartaat two campuses of the University
of Belize located in Belmopan City and Belize Cite restriction criteria comprise age,
education, enrollment at the university and exp@soarcommuting. Participants were
enrolled in either bachelor or associate degregrpms at the university. Data were
collected through the use of a self-administeregstjannaire. The questionnaire was
completed during class sessions. The questiontwkean estimated 45 minutes to
complete. The restriction criteria helped to conftoo a number of factors and provided a
more homogenous population. Data collected ingtudy were the first known attempt
to record and understand factors that contributertare related to, the risks of MVC
injury and death in Belize. Previous studies hawwided sparse details on
epidemiological data related to MVC related injarand deaths.
Delimitations

The delimitations section describes parameterthfostudy and the population to
which the study results may be generalized (Hepgfnrideppner, 2004; Pyrczak &
Bruce, 2000). The applicable delimitations of #tsdy are described below

Data for this study were collected from young astult

* inthe age range from 18-to 24-years representirgga group of
Belize’s population at risk for MVC deaths and nyju
» enrolled at the University of Belize during the B0 2007 academic

year,
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» previously enrolled at various feeder tertiary lemstitutions in Belize,
and may represent the student populations at tehigary level
institutions in Belize, and

* representing a portion of tertiary level student®wommute to the
university sites in Belmopan City and Belize City.

The university has been selected because its databaf better quality and
student data are accessible. The results of tinly shay be generalizable to young adults
enrolled at the University of Belize. The resultaynalso be generalizable to students
enrolled in other tertiary level institutions inl&e, because the university student
population is derived from these feeder institusidfindings from this study may be
generalizable to students who are drivers or pg@ssenn vehicles commuting to the
University of Belize campuses in Belmopan City &wdize City.

Limitations

Limitations describe methodological weakness otofigcthat potentially weaken
the validity or interpretation of the study’s resul[Heppner & Heppner, 2004; Pyrczak &
Bruce, 2000). This study has several limitatiorag Hre described in the following
paragraphs.

Participation in this study was voluntary and basedelf-reporting from the
participants. The survey instrument collected datéssues that may be sensitive to
social desirability bias. The self-reporting magregmase the possibility of social
desirability bias that has been found in studidizimng questionnaires and interviews.
Participants in this study were limited to youngilésiages 18-to-24-years-old who were

enrolled at the University of Belize during the BG0 2007 academic year. The
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participants in this survey may differ from the pguadults in the general population who
are not enrolled in a tertiary level institutionwino are employed or unemployed.

The study data were collected during a two-montiogeat the University of
Belize and provides a snapshot of the participaiperience. This experience may be
influenced by recent MVCs that have received mpidlicity in the Belize media. This
heightened publicity may provide increased paréitgn in the completion of
guestionnaire items as a result and may influelne@dsponses provided.

Even though the questionnaire was lengthy andqgyaation was voluntary, the
number of participants that declined to participages not as high as the anticipated rate
ranging from 20 to 50 percent. Demographic daté ssscgender, age, student status,
were not collected from the two participants wholihed to complete the survey. Hence
a determination of whether differences existed betwthose who participate and those
who do not was not carried out.

The cross-sectional design of this study does lfmt/dor changes that occur
over time, and therefore, the findings may be kahiin their application. The cross-
sectional design of this study limits the conclasithat can be drawn and the results are
not appropriate for the establishment of causeediiedts of the variables in this study.
This cross-sectional study is correlational in rat’he analysis is guided by sound
theory but any causal relationship inferred dogsmeet the rigorous requirements of an
experimental study. Therefore, conclusions and-émfees drawn from the results must

be restricted to the nature of correlational data.
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Definitions

District —

Fatality —

Knowledge —

Risky driving behavior —

Risk perception —

Risk-taking attitude —

Tertiary level institutions —

A district is a geographical region thepresents a
subdivision of the country. In Belize, the counsdivided
into six districts.

A person involved in a motor vehiclestravho was killed
outright or who died within 30 days after the créaHH0O,
2004b).

For this study, knowledge refers ®abgnizance of road
rules in Belize, risks of drinking and driving, and
effectiveness of seat belts.

Risky driving behaviong dhose driving practices that
increase the possibility of a negative health ouieo
(Ulleberg & Rundmo, 2002). Some examples of thiesse
behaviors include, but are not necessarily limited
speeding, distracted driving, aggressive drivind aot
adhering to traffic laws.

Risk perception refers to thgesttive experience of risk
in potential traffic hazards (Deery, 1999).

For this study, risk-takiattitude is defined as dimensions
that affect preferences towards risk-taking inficaf
(Ulleberg & Rundmo, 2002; Ulleberg & Rundmo, 2003).

Two-year institutiothat provide associate degree level
education in Belize.
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University of Belize —

Vehicle —

Vulnerable road user —

Young adult —

Belize’s only national uniggty that has been authorized to
offer degree programs and consists of four faailtie
Faculty of Education and Arts, Faculty of Managetreerd
Social Science, Faculty of Nursing and Allied Heaénd
Faculty of Science and Technology

For this study, vehicle refers to a nathed mode of
transportation such as cars, pickup trucks, motdesyand
trucks.

A term applied to those rabssk in traffic

Individuals whose age ranges froniol®4 years.
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Chapter 2: Literature Review

Study Background

MVCs have been identified as contributing signifittg to the high morbidity and
mortality rates in Belize (Joint Intelligence Comating Center of the Police Department
[JICCPD], 2005; NHISU, 2003; PAHO 2002, 2004a).ri€ntly in Belize, a centralized
depository for data on morbidity and mortality daeMVCs does not exist, nor is there a
coordinating body tasked with researching and apglits findings to reduce fatal and
nonfatal injuries related to MVCs. Presently, statal information is collected by three
agencies under the auspices of three separatengoget ministries. The fragmented
collection of data contributes to an uncoordinatpdroach to promote interventions that
are designed to reduce MVCs in Belize and theisegbent health effects. Even with the
accepted importance of MVCs, Belize has not idexatibr charged any particular
institution or agency with the responsibility torpue in-depth research into the causes of,
and solutions to address MVCs. Research that tigbigudentifies, addresses, and
analyzes the numerous factors contributing to tMCBlin Belize is urgently needed.
Successful interventions addressing the MVC-relatedality and morbidity utilize
measures that include engineering, educationallemslative principles. Research into
the factors influencing mortality and morbidity xprovide the basis for selecting,
developing and implementing intervention prograhat tncorporate engineering (Evans,
2003; Evans, Fielding, Brownson et al., 2001; Groas & Garcia 1999; Retting,
Ferguson, & McCartt, 2003), educational (Grossma@aicia, 1999; Rivara Thompson
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& Cummings, 1999; Shults, Elder, Sleet et al., 2Gi1d legislative (DeYoung, 1999;
DeYoung, 2000; Figuerido, Rasslan, Bruscagin, C&Rpcha, 2001; McArthur &
Kraus, 1999; Peck & Voas, 2002; Shepherd, 2001 sarea previously proven
successful in reducing fatal and nonfatal injuries.

Of course, any research targeting MVCs in Belizestnotilize a structured
approach that will provide the foundation for pb$siinterventions. This present study
addresses a specific aspect of MVCs in Belize bydmmg on the behavioral factors that
contribute to driving behaviors, and by extensmmntribute to the high rates of MVC-
related mortality and morbidity. The following sexcts of this chater explore the
theoretical foundation for this study that providies underlying principle for utilizing
the Precaution Adoption Process Model (PAPM) adrdmaework to investigate the
variables of interest. This presentation is folloviy an analysis of the developmental
characteristics specific to 18-to-24-year-olds. Tdilwing sections also explore and
discuss the variables of interest that providebis for the research questions, i.e.,
young adults’ risk-taking attitudes, risk percepspknowledge, and driving behavior,
and provide the rationale to investigate the reteghips involving these variables.
Theoretical Foundation

Rationale for the Use of Stage Theoriésaditional theories of health behaviors,
such as the Theory of Reasoned Action, the TheloPfamned Behavior, the Health
Belief Model and Social Cognitive Theory, have basad to address behavior by
exploring the various factors that contribute te #ictual behavior (DiClemente, Crosby,
& Kegler, 2002; Glanz, Rimer, & Lewis 2002; Schwar,z1999; Weinstein, Rothman, &
Sutton, 1998; Weinstein & Sandman, 2002). Thesertbe seek identification of
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variables that impact action and combine them ¢aliot behavior (Weinstein, 1988;
Weinstein & Sandman, 2002). These theories have bged successfully to investigate
and address factors affecting health behavior. Hewen studies addressing
unintentional injuries, few theories and planningd®ls have been utilized to reduce or
mitigate the effects of unintentional injuries (M&aZimmerman, 2005; Trifiletti,
Gielen, Sleet, & Hopkins, 2005). This lack of wdtion implies that the application of
theories in studies related to unintentional irgaris needed.

Precaution Adoption Process Mod@ltheory that can be applied to the field of
unintentional injury prevention is the Precautiotofition Process Model (PAPM).
PAPM is a stage theory that has been applied puslyido injury prevention and safety
practices of families (Trifilletti, 2003). PAPM clulprovide a new approach to these
behaviors, such as adoption of protective healtfabier against osteoporosis (Blalock et
al., 1996), radon safety (Weinstein & Sandman, 198€instein & Sandman, 2002) and
safety practices (Trifilletti, 2003). PAPM proposaad later revised in 2002 by
Weinstein and Sandman (Glanz, Rimer, & Lewis 202ter & Quine, 2002; Weinstein
& Sandman, 2002) is a stage theory that may beetpf address MVC issues. The
PAPM arose from Weinstein’s (1988) critique of aoaum theories where he proposed
four constructs that supported stage theories ast@mative to continuum theories. The
development of the PAPM was supported by Weinstegsearch on home radon testing
and the decision process that determined whetlkedndmeowner tested for radon or not.
The model proposed that decisions followed a setage process: unaware of issue

(stage 1), unengaged by issue (stage 2), decitiogt acting (stage 3), decided not to act
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(stage 4), decided to act (stage 5), acting (fagead maintenance (stage 7) (Weinstein
& Sandman, 1992; Weinstein & Sandman, 2002).

The original version of the PAPM offered four asgtions that supported this
model. One of the assumptions states that stagessent meaningful distinctions among
individuals and would require documentation of tiiéerence (Weinstein & Sandman,
1992; Weinstein & Sandman, 2002). This distinciemrmportant for the development of
stage-based interventions targeting individuakh@warious stages. The distinction
between someone who has decided not to act ancosemého is unaware of the issue is
one that can determine the content and focus efiahtion programs.

The second assumption is that the factors thatgrmovement between stages
differ at each stage in the PAPM (Weinstein & Saadni992; Weinstein & Sandman,
2002). In other words, the variables that determahether a person becomes engaged in
the issue differ from those that determine whetherperson acts on the decision.
Therefore, a different set of predictor variabesxpected for each stage of the PAPM.

Thirdly, the assumption that perceptions of peassnsceptibility have a strong
influence on decisions about actions indicatesdp#imistic biases have to be overcome
(Weinstein & Sandman 1992; Weinstein & Sandman2200his optimistic bias usually
impedes individuals from making an accurate assessof the level of personal risk
they are facing. This perceived level of optimisetens individuals from feeling
personally threatened by the risks of not adoptegprecaution.

Lastly, the fourth assumption is that the behavéorg opinions of others have a
strong influence on hazard responses (Weinsteim@dB®an, 1992; Weinstein &
Sandman, 2002). The adoption of certain types @fautions is influenced by other
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individuals rather than as a result of independ@alysis and decision. This adoption
scenario is especially true for certain types efcputions that have few available
information resources, limited availability of resoes, prolonged time of benefit
appearance and proximity of personal risk assesgsmen

Stage theories offer several advantages over camtirtheories. A stage theory
suggests an ordering where persons are expecpeddeess through the stages to arrive
at the endpoint of action or maintenance of behg@daClemente, Crosby, & Kegler,
2002; Glanz, Rimer, & Lewis 2002; Rutter & Quin@02; Weinstein & Sandman,
2002). However, the progression through these stdges not necessarily conclude with
action or maintenance, nor does it imply that itneversible. The achievement of the
variables in the stages determines this progreséioother element of a stage theory
points out that people in the same stage face contraniers to change (DiClemente,
Croshy, & Kegler, 2002; Glanz, Rimer, & Lewis, 20@utter & Quine, 2002;
Weinstein, & Sandman, 2002). The commonality ofibes within the stage suggests
that program developers would utilize them as phtiheir programs to encourage
movement through the stages. Finally, people ifediht stages face different barriers to
change (DiClemente, Crosby, & Kegler, 2002; Gldtimer, & Lewis, 2002; Rutter &
Quine, 2002; Weinstein, & Sandman, 2002). If theibes were similar throughout the
stage process, then the concept of stage woulddumdant. Therefore, barriers

encountered in the seven stages are expectedeo fdifim each other.
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Adaptation of PAPMIL propose that these seven stages can be adapgggdlore

MVCs by using the following schema:

Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6

Stage 7

unaware of issue (MVCs)

unengaged by issue (MVCs)

deciding about acting (adopt safe or riskyng behavior)
decided not to act (adopt risky drivinigaweor)

decided to act (adopt safe driving belnpvio

acting (practice safe driving behavior)

maintenance of safe driving behavior.

These seven stages can be applied to driving batsaamd investigate the

relationship with risk-taking attitudes, risk pgptens, and knowledge of young adults.

In particular, it is hypothesized that the effemtshese three constructs will impact

movement from stages three, four, and five withm PAPM leading to the adoption of

risky driving behaviors. Risk perceptions, riskitakattitudes, and knowledge of young

adults affect driving behavior and influence yowaaylts’ decisions to engage in risky

driving behaviors (Assum, 1997; Deery, 1999; Ulkgh@002; Ulleberg & Rundmo,

2002; Ulleberg & Rundmo, 2003). Prior to expandimgthe aforementioned variables of

interest, the developmental characteristics of goantults are discussed in the subsequent

section.
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Developmental Characteristics of Young Adults (-24-years old)

Growth and Developmentiumans transition through various stages staftmg
birth to adulthood. Specific changes occur as hisnagvelop through these stages. In
some instances, consensus has been reached arithes\xcomponents that constitute a
specific growth phase (Berk, 2004; Cameron, 200dd§theider & Goldscheider, 1999;
Huebner, 2000). This study focuses on young athefiween the ages of 18 and 24 years
and relates its findings specifically to this ageup. The transition from adolescence to
young adulthood has raised considerable debatet@rrdining the point at which this
transition occurs, including whether the transiti®elineated by specific milestones or
highlighted by underlying characteristics (Arn@®00; Nelson & Barry, 2005).

Commonly accepted transition milestones may inchlugsical, self-concept,
emotional, sexual, psychological, and cognitiveed@wmental characteristics or may
take the form of societal assigned roles or respdities (Arnett, 2000; Berk, 2004;
Cameron, 2001; Goldscheider & Goldscheider, 199flter, 2000; Malina &
Bouchard, 2004; National Research Council andtlristiof Medicine [NRCIOM], 2005;
Shanahan, Porfeli, Mortimer, & Erickson, 2005). &tzan et al. (2005) refer to five
distinct markers that define the transition intal#tbod, namely, completion of studies,
the start of a career, leaving home, marriage pamnenthood. The adoption of these roles
signifies that the youth have abandoned the ideatiadolescence (Arnett, 2000; Nelson
& Barry, 2005; NRCIOM, 2005; Shanahan et al., 206%y the purpose of this study, the
focus is on the transition milestones that idempifiysical and cognitive developmental
changes signaling common characteristics of youlufs18 to 24 years of age rather
than the adoption of societal roles as outline&bgnahan et al., (2005). The reason for
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choosing these characteristics rests on their dgdaacontribute to the actualization of
behavior.

Physical Developmental Characteristi¢sdividuals are expected to follow a
typical maturation process but are not expectetiteere to a strict timeline. This
expectation is based on the premise that progmesisiough the maturation process
differs from one individual to the next (Arnett,@ Berk, 2004; Cameron, 2001;
Goldscheider & Goldscheider, 1999; Huebner, 2008lim& & Bouchard, 2004;
Shanahan et al., 2005). For example, males anddsrddfer in their changes as they
progress through the maturation process. Howeygical changes are expected over
time.

Several physical characteristic that 18-to-24-yads are expected to have
achieved include attaining full adult stature amel completion of the maturation process.
Body structures should have reached maximum cgpaied the initiation of senescence
should be ongoing (Berk, 2004; Cameron, 2001; Gbieisler & Goldscheider, 1999;
Huebner, 2000). Athletic skills including strengsipeed, endurance, and motor
performance that increased dramatically duringyeaen years are now peaking (Berk,
2004; Cameron, 2001; Goldscheider & Goldscheid#®91 Malina & Bouchard, 2004).
Decline in athletic ability and motor performan@nde largely attributed to a change
into a less active lifestyle rather than on biotadidegeneration (Berk, 2004; Cameron,
2001; Goldscheider & Goldscheider, 1999; Malina uBhard, 2004). Developments of
secondary sex characteristics are expected toreacbed full maturity. At this stage in

the maturation process, the individual has reaélikdrowth in physical characteristics.
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The constructs of controllability of the crashed aase of imagining the individual
involved in a crash were significantly correlatecdbptimism. Multiple regression
analysis indicated that the construct of contralitgtof the crashesk (1g) = 75.33p <
0.001 significantly influenced optimism. Furtherafysis showed that the individuals
with high levels of optimism indicated that theyrevenore skillful ( = -.37,p < 0.001),
considered themselves to be safe drivers{45,p < 0.001) and less like to be involved
ina MVC ( =.45,p < 0.001). Although the younger drivers were ablelentify the
driving risky situations or behaviors, they did maentify the risk as applying to them,
but rather, to other drivers in their group. Simtlathe concepts explored by Weinstein
and others (Branstrom et al., 2005; Brown, 200@r@iers & Windschitl, 2004; Deery,
1999; Dejoy, 1989; Harre, Foster, & O'Neill, 200%einstein, 1987; 1989; 1998; 2003),
these findings suggested that optimism bias infltasnisk perception of young drivers
and, by extension, their driving behaviors.

Risk Perceptions and Age Differencésn and Bragg (1986) compared how risk
perception differed when assessing driving situtio young male drivers 18-to-24
years of age as compared with older male driverod®-years of age. They reported
that young drivers perceived their risks of beimgplved in a crash as significantly lower
than their older counterparts after reviewing daniysituations that included tailgating,
driving at night, speeding, driving on snow covereads, and driving after drinking
(Finn & Bragg, 1986). Finn and Bragg (1986) showet not only were the younger
drivers’ risk perceptions lower than the older camgon group, but the younger drivers’
perceptions of being involved in a crash were lothan their own peers. This lowered
perception of being involved in a crash seemeadtdradict the study’s finding that the
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young and older groups both perceived that youdgeers are most at risk of MVCs.
However, the contradiction is indicative of drivesptimism bias (DeJoy, 1989; Jonah,
1986; Weinstein, 1980; 2003) and perceived supdrgmg skills (Mathews & Moran,
1986). More research is needed to understand pbisrant discrepancy. Mathews and
Moran (1986) obtained similar results when theyestigated the relationship between
perceived risks and perceived driving skills in tgroups with age ranges of 18 to 24 and
35 to 50. Their study showed that younger drivere@ived their risk of being involved

in a crash as lower than their peers, rated thiaimg skills as superior to their peers, and
viewed their reflexes to be better than older ds\akills (Mathews & Moran, 1986). The
results suggested that younger drivers believetdthies possessed the same skills and
abilities of more experienced older drivers. Thumynger drivers estimated their risk of
MVCs as being substantially lower than their peard the older group (Deery, 1999;
Mathews & Moran, 1986; Williams 2003). The overechdriving skills of drivers in the
18-to-24-year age group seemed to affect drivirigals®r and adoption of safe driving
practices. Based on their findings and the litesatu the time, Mathews and Moran
(1986) posited that drivers’ knowledge of theirlidgphad an effect on their risk
perception which in turn influenced their drivinghavior.

Trankle, Gelau and Metker (1990) found that yoursdentdrivers between ages 18
and 21 consistently rated the risk of a crash Iaan their older comparison group of
35 to 45 years, a finding consistent with the #itare at the time. They also found that
females consistently rated risk of crashes as higifaa their male counterparts. The
findings from this study led Trénkle et al. (1990)onclude that younger male drivers
were more accepting of risky driving situationsyeveating risky driving situations much
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lower than the other groups, and may have poonldeed driving skills. The findings
suggested that education programs should targébwhask perception and acceptance
of high-risk situations to reduce the risk of cresland suggested the need for further
research in risk perception to determine whetheselconclusions were accurate.

A study by Leung and Starmer (2005) reinforcedcireclusion that young
drivers have lowered risk perceptions than matures (Deery, 1999; Finn & Bragg,
1986; Frick, Rehm, Knoll, Reifinger, & Hasford, Zi(Bagberg & Bjgrnskau, 2006;
Williams 2003) and overrated driving skills (Jon&aB86; Mathew & Moran, 1986;
Svenson 1978; Trankle et al., 1990). Leung anch&ta(2005) used an experimental
design to illustrate how alcohol influences riskgaption. They showed that cognitive
processes are essential for accurate risk percgptnal thus, can influence driving
behavior. Leung and Starmer (2005) concluded tlegdndifferences existed between
young and mature drivers when comparing drivingalvedr related to risk perception.

Risk Perceptions and Driving SkilRisk perceptions or the subjective experience
of risk in potential traffic hazards (Deery, 1998 influence how drivers interpret and
decide on driving behaviors. Deery’s proposed me@dslts that novice drivers use
different cognitive processes than experiencededsito assess hazards and decide on
risky driving behaviors. Three central differenees observed. Deery (1999) concluded
that novice drivers do not recognize and identdydrds as efficiently as experienced
drivers. Novice drivers have a narrow scope ofaligerception that expands with
driving experience to allow for a more holistic ggption and identification of hazards.
Secondly, novice drivers detected lowered riskspiecific traffic hazards than more
experienced drivers. In other words, they were lenabidentify the subsequent elevated
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risk of traffic hazards than their more experiencednterparts. The last notable
difference between novice and experienced drivansbe observed in the determination
of risk perception. Even though novice drivers pered their risks of accidents rather
precisely, they still held the optimistic beliebtitheir chances of being involved in a
crash were much lower than their peers.

Concepts similar to Deery’s (1999) were incorpatateo a campaign promoting
safe driving behavior in two counties in Norway (fdmo & Iversen, 2004). Rundmo
and Iversen (2004) evaluated the campaign’s elfecéiss and examined the interactions
among perception, behavior, and personality. Toagd that differences in risk
perceptions that were incorporated into educatioaalpaigns involved specific
cognitive processes that influenced driving behavibe study demonstrated a change in
risk perception and an indirect effect on drivirehhvior in their sample of 18-t0-24-
year-old students (Rundmo & Iversen, 2004). Paudicis in this study were able to
perceive risks much more than at the inceptiomefdampaign and reported fewer
instances of risky driving behaviors. Rundmo aretden’s (2004) study provides
another piece of evidence linking risk perceptiod ds influence on driving behavior.
Risk-Taking Attitudes

Attitudes and Behavior3.he link between attitude and behavior has been
explored since the early 1900s. The link betwegtudé and behavior is based on the
assumption that conceptually, attitude influenaadices, or molds behavior. Kraus
(1995) catalogued the trends of research findiagsform current attitude-behavior
correlations research. Initial research questidhedbasic premise to the extent of
refuting the link between attitude and behaviorails, 1995). The consensus that refuted

37



the attitude-behavior link was challenged in theyeE970s. Fishbein and Ajzen (1972)
argued that the prior research contained methoaabfiaws that failed to identify the
link between attitude and behavior statisticallgeTlaws centered on the failure to link
the appropriately identified attitude measure sacirresponding behavior (Fishbein &
Ajzen, 1972). Once the appropriate measures fiblu@ét and its corresponding measures
for behavior were identified, the correlations betw attitude and behavior were found to
be greater than .40 (Ajzen & Fishbein, 1977). Kim(s995) meta-analysis found that
reported attitude-behavior correlations ranged f¥0rf0 to 0.91. Kraus (1995)
concluded that prior studies showed that attitugelzehavior were highly correlated
once the appropriate corresponding measures foraawept were utilized. The
observed correlations suggested that attitudefis@mly contributed to the
determination of behavior but could not be isolasdts sole determinant. However, the
existing evidence is strong enough to support rebalat seeks to identify the specific
attitude-behavior correlations (Ajzen, 1988; Aj&Fkishbein, 1977; Assum, 1997;
Fishbein & Ajzen, 1972; Kraus, 1995; Parker, 200@eberg & Rundmo, 2002; Ulleberg
& Rundmo, 2003; Whissell & Bigelow, 2003).

Dimensions of Risk-taking Attitudesssum (1997) studied the relationship
between correct or right attitudes, incorrect oong attitudes, and behavior and their
relationship with accident risk. The 7,425 respans®f a random sample for this study
were selected from the Norwegian driver’s liceresgister. A survey measured general
attitude related to road safety and road traffisaweor (Assum, 1997). The study found a
significant difference between drivers who had ectror right attitudes and those who
had incorrect or wrong attitudes towards traffieaand speeding. Although Assum’s
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conclusion was that a direct link between thewatés measures and accident risk was not
significant, his study supported the link betwetiuades and behavior by presenting
evidence that a significant difference in behaisarbserved between drivers who had
the right or correct attitudes and those who did fhbis study highlights the need to
apply the appropriate measures for attitude ancbiiesponding measures for behavior
(Ajzen, 1988; Ajzen & Fishbein, 1977; Assum, 19Bi&hbein & Ajzen, 1972; Kraus,
1995). In effect, the match between attitude arthbi®r was explored by using concise,
narrowed measures of risk-taking attitudes andrioppkhem to clearly defined risk
driving behaviors.

The relationship between risk-taking attitudes wisky driving behaviors has
been established (Iversen, 2004; Malfetti, Ros&dde & Basch, 1989; Parker, 2002;
Ulleberg & Rundmo, 2002; Ulleberg & Rundmo, 2003e8W& Hall, 1997). For this
study, the term “risk-taking attitudes” is defingsl dimensions that affect preferences
towards risk-taking in traffic (Ulleberg & Rundm2002; Ulleberg & Rundmo, 2003).
Risk taking refers to driving in a way that does$ cantravene traffic laws but increases
the risk of being involved in a crash (West & Ha997). Ulleberg and Rundmo (2002)
explored the premise that by addressing risk-takitigudes a change in driving behavior
would be achieved. Dimensions of risk-taking attés were measured by using the
Young Drivers Attitude Scale (YDAS) developed bylidti et al. (1989). The survey
was administered in Norway to 4,500 adolescentsyandg adults ranging in age from
16 to 23 years (Ulleberg & Rundmo, 2002). Risk#gkattitudes explained 50% of the
variance of risk-taking behavior (Ulleberg & Rundn2002). Ulleberg and Rundmo
(2002) found that lower risk taking attitudes weoerelated with less risk taking
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behavior. Ulleberg and Rundmo (2003) also invetti#he relationship of personality,
risk taking attitudes, risk perception and riskiwoilg behavior using multiple regression
methods. The standardized path coeffici@rt (79) indicated the size of the direct effect
of risk-taking attitudes on risk-taking behaviorw&ak effect was detected for the risk
perception-risky behavior component. Ulleberg BRathdmo (2003) suggested that the
weak effect of the risk perception-risky behavielationship may be explained by the
weak measures that were utilized in their studiiTsuggestion implies that risk
perception may still be significantly related teky driving behavior in the same realm as
risk-taking attitudes. The Ulleberg and Rundmo @0Qudy also suggests that attitudes
about speeding may contribute significantly toyiskiving behavior. Whissell and
Bigelow (2003) investigated this association ugangattitudinal scale to identify the link
between speeding violations and reported crashegymficant correlatiom (1s¢) = .40,p
< 0.01, was found between driving attitudes anedpsy (Whissell & Bigelow, 2003).
However, their small convenience sample of 283 ensity students makes it difficult to
generalize the findings to the young adult popalaind suggests that further studies are
needed to investigate this relationship.

lversen (2004) investigated the relationship betwesk-taking attitudes and
risky driving behavior in a random sample of Norveegdrivers. The participants
completed two surveys. The second survey was ddmachths after the first and
focused on three attitudinal dimensions encompgssile violations and speeding,
careless driving, and drinking and driving. Riskhte@ attitudes were correlated to risky
driving behavior. Using structural equation modglanalysis, the three dimensions of
risk-taking attitudes explained 52% of the totaliaace of risky driving behavior. An
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important finding of this study was that personthvattitudes towards risk-taking actions
seem to carry out risky driving behaviors. Iver§2004) suggests that the dimensions of
risk-taking attitude in this study seemed to prefiiture risky driving behavior. The
study suggest that the attitudinal dimensions empemsing rule violations and speeding,
careless driving, and drinking and driving may deiee future risky driving behaviors
and may form an important aspect of safety camgaigeusing on curbing risky driving
behaviors (Iversen 2004; Iversen & Rundmo 2004itheu studies comprising less
heterogeneous groups may provide a better unddistpaf how these dimensions affect
specific age subgroups.

Risk-taking attitudes and their component dimensiaave been investigated to
determine their individual and combined influenoesisky driving behavior (Assum,
1997; Greening & Stoppelbein, 2000; Iversen 200drden & Rundmo, 2004; Iversen,
Rundmo & Klempe, 2005; Malfetti et al., 1989; Uleh & Rundmo, 2002; West & Hall,
1997; Whissell & Bigelow, 2003; Yagil, 1998). Preus studies indicate that a strong
link exists between these two variables. FishbathAjzen (1972) and Kraus (1995)
identified methodological flaws in the studies, @hdid not find any correlation between
attitudes and behaviors, and suggested the reguiséd for well-designed research
incorporating the measures that match the spdeifls of attitudes and behaviors.
Seven risk-taking attitude dimensions seemed ttriborte to the understanding of how
risky driving behaviors are determined. The sevektaking attitude dimensions include
speeding, safe driving, riding with an unsafe driwencern for others, concern for
oneself, drinking and driving, and safety beltsq&®, 1997; Greening & Stoppelbein,
2000; Iversen 2004; Iversen & Rundmo, 2004; Iversemdmo & Klempe, 2005;
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Malfetti, Rose, DeKorp & Basch, 1989; Pinksky, Labkie, Pandina & Laranjeira, 2001;
Ulleberg & Rundmo, 2002; Vanlaar & Yannis, 2005; 8v& Hall, 1997; Whissell &
Bigelow, 2003; Yagil, 1998). These results havenb&atained from diverse populations
in Brazil, Canada, Israel, New Zealand, Norway,tehiKingdom and the United States.
Although the environmental, infrastructural, soclebal and cultural settings differ, the
similar results obtained from studying risk—takatttudes and risky driving behaviors
suggest that the concepts may be applicable tBehee young adult population. The
findings from such diverse populations can infohm tlesign of a study investigating the
effects of risk-taking attitudes on driving behawio Belize and provide a platform to
expand on these studies to investigate whethetaginaisults will be obtained with the
young adult population.
Knowledge and Behavior

In developing countries, the alarming rates of Mkélated deaths and injuries are
fueled by certain conditions. These conditionsudel a lack of road infrastructure,
scarcity of regulating legislation, a dearth of eational, engineering and legislative
interventions designed to mitigate the negativea$ of motorization, the populace’s
inexperience and adaptation with increased motoizaand increasing motorization of
developing countries (Evans, 2004; WHO, 2004byidueloping countries, the absence
of adequate measures effectively addressing thaagtgd MVCs may be rooted in the
inexperience to develop and implement a coordinapguioach to this health problem. As
a developing country, Belize faces similar chalks)gor example, divided
responsibilities with addressing the effects of My@bsence of dedicated funding, and
inadequate resources. In contrast, developed cesittave well-established
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governmental and non-governmental agencies taskbdegsearching MVCs,
developing policies, and designing, testing, immatmg and evaluating educational,
engineering and legislative interventions target¢C-related injury and deaths.

A strongly recommended component of effective wgation to address MVCs is to
utilize educational strategies (Dinh-Zarr et alQ2; Task Force on Community
Preventive Services, 2001).

Educational strategies increase the awarenessladrasourage adherence to
motor vehicle laws, safety measures and risks ofdd{Dinh-Zarr et al., 2001; Task
Force on Community Preventive Services, 2001; WBID4b). Educational
interventions’ objectives are based on the undeglgssumption that safe driving
behavior may be a consequence of combined andhceatilearning opportunities
(Cottrell, Girvan, & McKenzie, 2002). The educa@bmterventions may implement
programs that are designed to increase the drikadw/ledge of safe driving behavior,
MVC risks, road rules and regulations, to nameva(tdedlund, Shults, & Comptom,
2003; Masten & Hagge, 2004; McKnight & Peck, 2003)e purpose of increasing
drivers’ knowledge rests on the principle that kfemlge influences behavior. Graduated
driver licensing (GDL) is one such program. GDL gmams strive to promote safer
driving behavior by extending the period that tl@ioe driver is able to gain and apply
knowledge of safe driving practices, road laws dndng experience (Hedlund, Shults,
& Comptom, 2003; Masten & Hagge, 2004; McKnight &R, 2003). Other components
of GDL programs include exit tests, hazard perossti speed restrictions, and extended
learner’s permit holder’s period (Ferguson, 2008dkdnd, & Comptom, 2004; 2005;
Rice, Peek-Asa & Kraus, 2004). The following seasiovill provide a description of
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obtaining a Belize driver’s license, the link ofdwledge of Belizeans road laws and road
signs and driving behavior, and knowledge of metdiicle crash risks and driving
behavior.

Process to Obtain a Belizean Driver’'s Licenshe Department of Transport is
the body that is responsible for the registratissiyjance and control of all vehicles and
driver’s licenses in Belize (Attorney General’s Nitny [AGM], 2003). Persons can
apply for a Belizean driver’s license once they tikee prerequisite criteria. The criteria
to obtain full driving privileges include being Y@ars of age or older, obtaining a
medical check up, obtaining a 70% passing markwarniteen exam, and successfully
completing a practical exam (AGM, 2003). The wntexam tests the applicant’s
understanding of the rules of the road, road sgyaatl road signs (AGM, 2003). The
written exam is based on a 46-item handout shegatong a list of information
covering topics related to the Motor Vehicle anda&draffic Act [MVRTA] and road
usage (AGM, 2003). The written and practical exam lge taken at any of the district’s
office. Drivers’ licenses are valid for one calenglaar and are renewable on the holder’s
birth date. Licensed drivers can renew their liesnsnnually without having to perform
any written or practical exam again (AGM, 2003)eTgrocess of obtaining a driver’s
license is not an intensive process and is appli¢de discretion of the transport officer
(AGM, 2003). The use of discretion by the transpdiicer may lead to subjective
interpretation and application of the MVRTA legista as well as the issuance of

licenses to unqualified drivers.
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Knowledge of Road Signs and Driving Behaviorivers in Belize do not go
through a stringent process to obtain a drivecsrise. The written and practical driving
exams are applied at the discretion of the traniggdbcer. Section 31 (3) of the MVRTA
states that the written test “shall include a téshe applicant’s knowledge of the rules of
the road, road signals and road signs” (AGM, 2008 handout sheet provided to
applicants contains five items providing writtefoirmation on road signs (Department
of Transport [DOT], 2004). One refers to the spleads for various vehicles. The
second one refers to the legality of the road sighsee of the handout items refer to the
“no entry”, “keep right” and “yield” road signs (DIQ 2004). It is important to note that
the handout sheet only describes the road sigrtemioand their purpose but
diagrammatic samples of these road signs are netdad. The failure to provide more
information and samples of road signs belies tingortant contribution to traffic safety
and forces the driver to learn the meaning throeigrerience. Most importantly, the
three road signs thate described do not reflect the undetermined numbevaa signs
used in the roads of Belize. Hence, the unneces$alienge of independently
interpreting road signs is presented to noviceeds\as part of their learning process. The
independent interpretation of road signs may leadfiving behavior that is contrary to
the intended road sign message.

Road signs are extensively used as an integrabpestid designs, as well as an
important component of roads’ safety design (Al-lsliaig 2000; Al-Madani & Al-Janahi,
2002a; 2002b). Road signs convey information teeds by using either alphanumeric
messages or symbols (Crundall & Underwood, 200thelsen & Wentzel-Larsen,
1999). The information conveyed alerts driversoafd conditions and possible hazards,

45



or provides recommendations that are necessasaferdriving (Charlton, 2004, 2005;
Crundall & Underwood, 2001; Van Houten & Rettin@02). Road sign effectiveness is
affected by a driver’s understanding of its mesgadgidiadani, 2000; Al-Madani & Al-
Janahi, 2002a, 2002b; Charlton, 2004, 2005; Crlidddinderwood, 2001).
Comprehension of road signs is imperative for tlessage to be useful to the driver (Al-
Madani, 2000; Al-Madani, & Al-Janahi, 2002a; 2002karlton, 2005). Al-Madani and
Al-Janahi (2002a; 2002b) surveyed drivers in fivalian Gulf countries to determine
their comprehension of road signs and the factifesting their interpretations. They
found that drivers accurately identified and intetpd between 50% and 60% of the
roads signs. They suggested that the low compredrerete was a reflection of the
ineffective learning system associated with theets’ licensing process and
recommended an overhaul of the system for incrgakiner’ comprehension of road
signs.

Several evaluation methods to test the effectivenésoad signs have been
developed. Early research used the roadblock garath assess drivers’ recollection of
road signs they had recently passed on the roaarifGh, 2005; Fisher, 1992; Johansson
& Backlund, 1970; Jorgensen & Wentzel-Larsen, 1988)estigators that used the
roadblock paradigm stopped drivers a short distaftee passing road signs and
guestioned the drivers to determine their recathest of the road signs (Johansson &
Backlund, 1970). Studies utilizing the roadblockgudgm showed that drivers had poor
recollections of roads signs they had passed (3sbant Backlund, 1970; Jorgensen &
Wentzel-Larsen, 1999). The poor recollection waasnuked to represent the
ineffectiveness of road signs and suggested teatirees should be invested in other
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safety measures (Crundall & Underwood, 2001; Fish@92). Fisher (1992) challenged
this accepted conclusion, and found that driveaosciously adjusted their driving after
passing road signs alerting them of a road haZdrel findings suggested that the
effectiveness of road signs should be assesseddhyating their capacity to alert drivers
of road hazards rather than by assessing drivecsllection of the content of the road
signs (Fisher, 1992). In response to the poor padace of the roadblock paradigm,
Crundall and Underwood (2001) proposed the prinp@agdigm to explain the warning
potential of road signs and their subtle effectsloning behavior. Drivers unconsciously
responded to the warnings from road signs by adgisheir driving behavior to fit with
the data provided (Charlton, 2004, 2005; Crundali&erwood, 2001; Van Houten &
Retting, 2001). These recent studies have reindotfoe important contributions of road
signs as a component of road safety strategies.

Knowledge of Road Laws and Behavibine handout sheet provided to applicants
for a Belize driver’s license contains 21 items$ated to the MVRTA and 20 items on
“Do’s & Don’ts” of road use (DOT, 2004). The topicevered on the information sheet
include an item on speed limits, overtaking pragjaight of way at a stop sign, age
requirements for licensing, and two items relatedlisolete practices. The DOT handout
(2004) does not provide detail about laws relateskffe driving behaviors or road laws
(e.q., seatbelt use/law, speed, or driving undeirtfluence of alcohol or drugs). The list
of “Do’s & Don’ts” of road use does not cover tapiconcerning laws pertaining to safe
driving behaviors or road laws (e.g., seatbeltlagg/speed, or driving under the
influence of alcohol or drugs) (DOT, 2004). Theqtiee of providing a 46-item handout
to new drivers’ license applicant is in direct qaiction to emphasis given to driver
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education as an effective intervention to reduce@d\Carstensen, 2002; Hatakka,
Keskinen, Gregersen, Glad, & Hernetkoski, 2002; tiedl & Comptom, 2005; Mayhew

& Simpson, 2002). Apart from not providing a contpgasive overview of the MVRTA,
the alarming fact is that this DOT handout is thfeimation that is provided to

applicants regardless of the category of vehiag fhlan to drive (i.e., motorcycle,

trucks, cars, farm vehicles, and so on). A noviteed would have to gain knowledge
either through driving experience or from otherrses. This type of learning process and
a knowledge base filled with inaccurate informatmay foster the development of poor
driving habits. Rather than developing safe dgviehaviors, uninformed drivers may
focus more on driving skills, capability and expece and may give more weight to their
abilities (Asiamah, Mock, & Blantari, 2002; Zhardlang, Roetting, Wang, & Wei,
2006). Zhang et al. (2006) suggested that thesendrbehaviors and attitudes may be
reflective of a poor knowledge base of road laws.

Similarly, Asiamah et al. (2002) found that Ghanadaivers attributed crash risks
to vehicle and road infrastructure rather thanebdvioral factors including those
associated with alcohol use, and concluded thabre leggressive campaign to raise the
level of awareness of the MVC risk associated &ltdohol use was needed. In addition
to the publicity of MVC risk, promotion of laws egkd to alcohol use and driving was
needed as a component for interventions addreb&i@s. Ferguson and Williams
(2000) also provide support for the need to in@easareness of zero tolerance laws to
impact driving behavior. A survey of 17-to-20-yedd-drivers illustrated that 31% to
56% of the drivers were aware of the zero tolerdaws in their state. Ferguson and
Williams (2000) suggest that educational campaayesneeded to raise awareness of
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these laws before compliance can be expected to.ddasten and Chapman (2004)
studied three instructional methods to test thiéacéveness to improve drivers’
knowledge of laws and attitudes and found signifigemprovements in knowledge and
attitudes. Instructional methods have been usecksstully to improve drivers’ self-
awareness and general knowledge of proper roa(Else Molnar, Shope, Vivoda, &
Fordyce, 2003). Without a doubt, the process otating new drivers in Belize needs to
be restructured to reflect the gains made throwyleldpment of effective drivers’
education methods.
Summary

The literature supports the importance of condgc#irstudy to understand the
relationships among risk-taking attitudes, riskcegtions and knowledge, and driving
practices that can contribute to safer driving lvédra in Belize. Findings from this study
may contribute significantly to the developmentrgérvention programs in Belize.
Conceptually, the three independent variablesiaked to driving behavior, and
therefore, suggest that a significant portion afarece may be explained by these
variables. The use of stage theories in the ingastin of decision models appears to be
applicable to investigating factors contributingM®'Cs in Belize, particularly, in
relation to risk-taking attitudes, risk percepti@msl knowledge, and driving behavior of
young adults at the University of Belize. This stadtempts to fill that gap in knowledge
in three ways: (1) by investigating the effectshaf three latent variables on driving
behavior, (2) by providing information on drivingliavior, and (3) by applying the
PAPM to investigate factors affecting driving belwaof young adults attending the
University of Belize.
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Chapter 3: Methods

Purpose of Study

The purpose of this study was to increase undetstgrof the factors associated
with the risks of MVC-related mortality and morkigfor young adults in Belize.
Specifically, this study investigated the relatioips involving young adults’ risk-taking
attitudes, risk perceptions, knowledge, and drivaebaviors. The study used a
guantitative research design to explore thesedonstructs using the Precaution
Adoption Process Model (PAPM) as a theoretical trevark to evaluate factors
influencing driving behaviors of young adults at thniversity of Belize.

Conceptual ModelThe theoretical framework for this study was degzdn
figure 1 (See Chapter 1). This framework was basethe premise that young adults’
risk-taking attitudes, risk perceptions, and knalgke influence their driving behaviors.
Furthermore, the adoption of safe or risky drivbehaviors was related to their risk of
MVCs, which explained the increased mortality arathordity risks experienced by
young adults. The conceptual model was further eaed to include the separate
dimensions that were used to analyze the pos®ldéanships among the variables of
interest. A full depiction of the analysis diagrafithe conceptual model can be viewed

in Figure 2.
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Research Question$he following questions were explored in this stud

1. To what extent are the specific stages of the PABBerved in the study
population?

2. What is the relationship between selected demogrdpbtors and risky driving
behavior?

3. What is the relationship between young adults’-teding attitudes and risky
driving behaviors?

4, What is the relationship between young adults’ kieolge of road laws and signs
and risky driving behaviors?

5. What is the relationship between young adults’ pskceptions and risky driving

behaviors?

Research Desighis study employed a cross-sectional survey rebaiesign.
The cross-sectional research design was used toiexahe patterns of relationships
among the independent variables, risk-taking ak#isy risk perceptions, and knowledge,
and the dependent variable, risky driving behavidhe study design permitted the
examination of the strength and direction of relaships among these variables within
the young adult population at the University ofiBeland illustrated patterns in these
relationships. The cross-sectional research desynot allow for the discovery of cause
and effect relationships because no experimentagjdevas employed. A cross-sectional
research design did, however, provide a betternstateling of the relationships among
the variables that would provide the basis forfeitstudies. Initial approval from the
Office of Research Compliance Institutional Revidoard (IRB) at the University of
South Florida (USF) (IRB # 104876) (See Appendix\v&s obtained prior to conducting
any data collection. A waiver of written consentsvedso granted as part of the initial

approval. A modification approval was obtained iafite questionnaire had been
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reviewed through the pilot testing of the initialegtionnaire (IRB # 104876G) (See
Appendix B). As part of the IRB approval procedstter of support that granted
permission to conduct the pilot study was obtaitmedugh the Office of the President of
Sacred Heart Junior College (See Appendix C). Atitemhal letter expressing support
and granting permission to conduct the full studgwbtained through the Office of the
Provost of the University of Belize (See Appendix D
Population and Sample

Population Demographic8elize, a country located in Central America, is
divided into six districts: Corozal, Orange Wallel2e, Cayo, Stann Creek and Toledo.
Belize has 291,800 inhabitants with nearly 61%hefpopulation under the age of 25
years as estimated by the 2000 population censs® (€001, 2005). Mestizo/Spanish,
comprising 48.7% of the population, is the largghnic group (CSO, 2001, 2005).
Creoles (24.9%) are the second largest ethnic gidagas (Ketchi, Mopan, and
Yucatec) comprise 10.6% of the population (CS0,12@005). Ethnic groups such as
Garifuna (6.1%), Mennonite (3.6%), East Indian (3#6Nng with other minor ethnic
groups complete the distribution in the popula(iG®O, 2001; 2005). The majority of
the population resides in rural areas. The langdsdn city is Belize City with a
population of 60,800 (CSO, 2001; 2005). The mogiubated district is the Belize district
with a population of 87,000; the least populatesirdit is the Toledo District with a
population of 27,600 (CSO, 2001; 2005).

Sample Descriptiorf-or this study, the target population consistestoflents
enrolled at the University of Belize (UB) in thectdties of Education and Arts,

Management and Social Science, Nursing and AlliedIt, and Science and
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Technology. UB has four campus sites respectivadgted in Belize City, Belmopan
City, Central Farm and Toledo. UB’s major campuis iBelmopan City. The UB
recently moved to Belmopan City and it is anticgehthat eventually, all major
educational operations will be relocated there. fBoent move to Belmopan City has led
to an increase in the commuting population attemdlB, and that fact has increased the
exposure to road traffic experiences of these sitisde

The population of interest for this study was shidevithin the age of 18-to-24
years. A sample from the student population of edc¢he faculties was surveyed. This
population was chosen because it provided an iftlrie and accessible group of
individuals in this age group. Students enrollethatUniversity of Belize were likely to
include individuals who:

1. were legal adults in the age range of 18-to 24s/egpresenting an age

group of Belize’s population at risk for MVC deatirsd injury,

2. were qualified for full driving privileges (18 yesr

3. had reached legal drinking age status (18 years),
4, had access to motor vehicles,
5. were similar to Belize’s tertiary level student péagion and demographic

composition, and
6. were accessible to study.
Interventions can be designed and implementeddasfon this population, and the
structured environment provides a platform to candesearch.
For the second semester of the academic year 2006-2,471 students were

enrolled at the University of Belize. Student ageged from 15 to 55 years; 56.5%
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were fulltime students; and 63.1% were females. &thaic composition of UB’s student
population is unknown as this information is notexted as part of the registration
process. Of the enrolled students, the 18-to-24-gkhstudents totaled 1,276, and form
61% of the student population. These young adutt®enrolled in both Bachelor and
Associate degree programs at UB. The questionnaiseapplied to a convenience
sample of the entire young adult population age®i134 years. The sample for this
study was drawn from the student population ofdt@demic year 2006-2007. The
survey was completed by UB students enrolled inA$sociate and Bachelor degree
programs at both the Belmopan City and Belize Caypus.

Minimum Sample Siz8tructural Equation Modeling (SEM) requires ratlaege

samples for analysisitp://www.fleshandbones.com/readingroom/pdf/948.sEM

sample sizes are difficult to calculate in advalmgeising exact equations. Recommended
sample sizes are estimated based on the numbarahpters. These parameters are
estimated on the number of measured variablesimitdel. Sample sizes are usually
estimated by multiplying the number of parametensyariables by a factor of 10

(http://www.fleshandbones.com/readingroom/pdf/94f).pA sample size of 200 to 400

is commonly recommended for SEM analysis

(http://www?2.chass.ncsu.edu/garson/pa765/structuy.hThe analytic model for this

study measured 26 parameters. This number is tblewecommended maximum of 91
parameters that can be measured for this modetdBas the 26 parameters, a minimum
sample size of 260 would be recommended for thidystThe number of completed

guestionnaires targeted was 550.
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Exclusion Criteria.Students not within the age range of 18-to-24 yeaare
excluded from this study. Students enrolled at4BeToledo University Center also were
excluded from this study. Students enrolled atiBeToledo University Center
comprised students from the southernmost distoicBelize and are not representative of
the diversity that can be found at the BelmopanBeldze City campuses. Students
attending UB’s Regional Language Center (RLC) wmeincluded in the sample. RLC
students come from various countries to study Bhgis a second language. Their ESL
program typically is one academic year in lengtie RLC students are not
representative of student populations in Belize theg do not take courses with the
general student UB population. RLC students may lieeen exposed to different
transportation experiences in their respective t@sithat may confound findings in this
study. Due to these differences, they were nouad in this study.

Measures

Questionnaire DescriptionT his study employed a self-administered
guestionnaire to collect data for analysis. Stuslentolled in courses selected through
the sampling process completed the questionndmerelwas no single, pre-existing
instrument available to survey the four constra¢tsiterest: risk-taking attitudes, risk
perceptions, knowledge of road laws and signsrisig driving behavior. Instruments
were available that focused on one or two constranty. The instrument that was used
for this study combined questionnaire items frormisstruments to measure the
constructs of interest. The questionnaires usee e modified Young Driver Attitude
Scale (YDAS) by Ulleberg and Rundmo (2002) basetheroriginal developed by

Malfetti et al. (1989); the Risk Perceptions Survegveloped by Ulleberg and Rundmo
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(2003); Knowledge of Road Laws, adapted from Whitibunn, March and Brown
(1998); Department of Transport [DOT] written t€30OT, 2004); and Motor Vehicles
And Road Traffic laws of Belize (Attorney GeneradVgnistry, 2003 Ed.), Risky Driving
Behaviors, adapted from Ulleberg and Rundmo (2@02)socio-demographic questions,
adapted from the CSO (2001) census questionnaiequliestionnaire for this study
comprised six sections. Each section was designeltain information on the following
elements: 1) risk-taking attitudes; 2) risk percams; 3) knowledge of road laws and
signs; 4) risky driving behaviors; 5) the PAPM stagguestions; and 6) socio-
demographic data.

Modified Young Driver Attitude Scalklalfetti et al. (1989) developed an
instrument to assess risk-taking attitudes of yodmgers and their relationship with
risky driving behaviors. The questionnaire testexks dimensions of risk-taking
attitudes and behaviors in a group of U.S. and @ianastudents. These seven
dimensions included speeding, safety belt use,drafng, drinking and driving, riding
with an unsafe driver, myself, and concern for th&he entire questionnaire had a total
of 70 items. Upon further testing by Ulleberg anechBmo (2002), five dimensions were
selected out of the seven dimensions: speedingfeidsiving, riding with an unsafe
driver, drinking and driving, and concern for othevleasurement of these five
dimensions encompassed a total of 19 questiondoamed the risk-taking attitudes
component of the questionnaire. Eight questiongiing three dimensions of risk
perceptions were used from a survey developed IoglRo and Iversen (2004). The
three risk perception dimensions included emotiasel risk perception, cognition-based

risk perception and concern-based risk perceplibe.section of the questionnaire
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addressing knowledge of road laws and signs wastadland developed from Whiting,
Dunn, March and Brown (1998), Department of Tramspuitten test (DOT, 2004), and
Motor Vehicles And Road Traffic laws of Belize (Athey General’s Ministry, 2003 Ed.)
and included a total of eight questions covering timensions: knowledge of traffic
signs and knowledge of road laws. Risky drivingdebrs comprised four dimensions
and the nine questions were drawn from a questimndaveloped by Ulleberg and
Rundmo (2002). The placement of participants inRA®M algorithm was done using a
total of six questions. The last section of thesgjio@naire included six questions that
sought to obtain socio-demographic data for consparpurposes. The first draft of the
guestionnaire for this study comprised 99 itemsafple of the first draft of the
guestionnaire for this study can be found in Appeiid

Survey ModificationsThe YDAS instrument was designed for both paper an
computer application. The risk perceptions surveyetbped by Rundmo and Iversen
(2004), and risky driving behaviors adapted frortrebétrg and Rundmo (2002) were
designed for mailing to participants. The questarafor knowledge of road laws
adapted from Whiting et al., (1998) was designeddoe-to-face completion. The final
instrument was designed for in-class completiostogy participants. A sample of the
final draft of the questionnaire for this study qmmsing 90 questions can be found in
Appendix F. The process of modification of thetfolgaft of the questionnaire is

described in detail in the pilot testing sectiorito$ chapter.
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Reliability of Scores from Instrumenihis section discusses the reliability
measures that indicate the reproducibility of thevey instruments’ data and their
application in this study (Litwin, 1995). Relialyliwas assessed by examining the
internal consistency reliability of the domainstthee used to measure the variables of
interest. To determine internal consistency ofdimevey instruments and scales, the
psychometric measure used was internal consistetiepility (Cronbach, 1951). This
psychometric measure is applied to determine wing¢itigevarious items are measuring
the domain of interest.

Reliability estimates were calculated for the gisestaire items by conducting
internal consistency and test-retest reliabilitya(fdtti et al., 1989). The calculated values
for internal consistency were estimated and Cramkacfor speeding was .88, .89 for
riding with an unsafe driver, .89 for drinking adidving, and .70 for concern for others.
The test-retest value for speeding was .82, .78darg with an unsafe driver, .75 for
drinking and driving, and .76 for concern for othddlleberg and Rundmo (2002)
estimated both Cronbachisand Loevinger'$H for each dimension of interest.
Loevinger'sH determines conformity of a group of items to MokKlkeeriteria and
validates their use as a scale of a unidimensiateht variableThe obtained values for
speeding were Cronbachis= .84 Loevinger'dd = .56; for unsafe driving, Cronbachis
= .63 Loevinger'dH = .41, for riding with an unsafe driver Cronbach’s .84
Loevinger'sH = .48; for drinking and driving, Cronbachis= .76 Loevinger'sd = .58;
and finally, for concern for others, Cronbach'’s .62 Loevinger'&d = .40.

Internal consistency reliability was calculated tioe questionnaire items testing

risk perception by using Cronbachisand Loevinger'$d values (Rundmo & Iversen,
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2004). The calculated values for the domains maagusk perceptions were as follows:
emotion-based perception, Cronbaain's .89 Loevinger'dd = .71; cognitive-based
perception, Cronbachis= .67 Loevinger'dH = .54; and concern, Cronbacl/s .81
Loevinger'sH = .70 (Rundmo & Iversen, 2004).

Reliability of Scores from Pilots and Dissertatidinis section discusses the
reliability of scores that indicate the reprodultipiof the survey instrument’s data
(Litwin, 1995). Reliability scores were obtainedrr the pilot testing of the
guestionnaire through a test-retest procedure r@lrability of scores obtained from the
main study’s data was also calculated. The intezoasistency reliability estimates for
the different scale scores of the questionnaireeveaamined with data obtained from the
pilot study and the main study. To determine indéaonsistency of the scores from the
survey instruments and scales, Cronbachisas used. Internal consistency reliability
scores were measured for the questionnaire itestiagethe constructs of the main study
(Risk-Taking Attitude, Risk Perception, KnowledgRahd Laws and SignandRisky
Driving Behavio) by using Cronbach’s and item-to-total correlations values. Tables
3.1 through 3.4 provide the Cronbach’and item-to-total correlations values obtained
from the pilot testing and the main study.

The Cronbach’s values, for the construBtisky Driving Behavigrranged from
.583 to .791 for the main study, .556 to .792 fibotFL, and .703 to .826 for Pilot 2 as
shown in Table 3.1. The Cronback'values, for the constru&isk-Taking Attitude
ranged from .234 to .613 for the main study, .328&07 for Pilot 1, and .262 to .642 for
Pilot 2 as shown in Table 3.2. The Cronbaehislues, for the constru&isk

Perceptionranged from .550 to .720 for the main study, .&il7712 for Pilot 1 and .524
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to .805 for Pilot 2 as shown in Table 3.3. The @axh’'sa values, for the construct
Knowledge of Road Laws and Sigrenged from .413 to .629 for the main study, .480
467 for Pilot 1, and .388 to .592 for Pilot 2 aswn in Table 3.4. The Item-to-Total
correlations values obtained from the pilot testang the main study for the four
constructs showed similar ranges that were accleptaibboth the pilot testing and the
main study.

The Cronbach’s. and item-to-total correlations values obtainedanftbe pilot
testing and the main study are not compared wiliegaobtained from previous studies.
The number and types of items used in the pildingsnd the main study are different

from those of the original scales, and therefooecomparison is possible.
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Table 3.1

Reliability Scores for the Construct: Risky DriviBghavior

Scale Name Items Piloth € 47) Pilot 2 i = 32) Main Studyrf = 532)
Cronbach Item-to-Total Cronbach Item-to-Total Cronbach Item-to-Total
a Correlations a Correlations « Correlations

Speeding 5 792 428 to .691 77 .326 to .679 672 14376

Distracted Driving 6 A73 .267 t0 .725 .826 374191 791 391 to .677

Aggressive Driving 9 722 .240 to .557 .786 .364640 .678 .263 t0 .461

Not Adhering to Traffic 7 .556 .031 to .437 .703 .220to .718 583 .10@16

Laws

Table 3.2

Reliability Scores for the Construct: Risk-TakingjtAdes

Scale Name Items Piloth € 47) Pilot 2 i = 32) Main Studyrf = 532)
Cronbach Item-to-Total Cronbach Item-to-Total Cronbach Item-to-Total
o Correlations o Correlations « Correlations

Riding with an Unsafe 4 .328 .021 to .337 .642 .348 to .461 .389 .182@&4

Driver

Speeding 3 .697 424 to .629 .554 .140 to .511 .613 .3785%4

Concern for Others 4 422 .065 to .385 .262 -.03327 234 .046 to .148

Drinking and Driving 5 .651 .016 to .634 476 .Gd3459 513 129 to0 .493
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Table 3.3

Reliability Scores for the Construct: Risk Percep$

Scale Name Items Piloth € 47) Pilot 2 i = 32) Main Studyrf = 532)
Cronbach Item-to-Total Cronbach Item-to-Total Cronbach Item-to-Total
o Correlations o Correlations a Correlations

Cognition-based Perception 3 517 .000 to .647 4 .52 .080 to .570 .550 .118 to .598

Concern Perception 3 524 .000 to .628 .748 36720 720 .304 to .676

Emotion-based Perception 3 712 .354 t0 .748 .805 400 to .823 711 .322 t0 .647

Table 3.4

Reliability Scores for the Construct: KnowledgdRoiad Laws and Signs

Scale Name Items Piloth € 47) Pilot 2 i = 32) Main Studyrf = 532)
Cronbach Item-to-Total Cronbach Item-to-Total Cronbach Item-to-Total
o Correlations o Correlations a Correlations

Knowledge of Road Laws 9 467 .000 to .390 592 9109481 .629 173 to0 .452

Knowledge of Road Signs 4 430 .104 to .396 .388 5910 .372 413 182 to .332
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Confirmatory Factor Analysis of Driving Behaviorr8ey. This section discusses
the confirmatory factor analysis [CFA] conductedtbe variables of the indicators. The
items were pooled to form the indicators that wesed for the constructs of interest
namely, Risk-Taking Attitude, Risk Perception, Knedge of Road Laws and Signs, and
Risky Driving Behavior. The construct Risky Drivigghavior was comprised of the
following indicators Speeding, Distracted Drivirgggressive Driving, and Not
Adhering to traffic laws. The construct Risk-TakiAgitude was comprised of the
following indicators Riding with an unsafe driv&peeding, Concern for others, and
Drinking and driving. The construct Risk Perceptiaais comprised of the following
indicators Cognition-based perception, Concerngmion, Emotion-based perception.
The construct Knowledge of Road Laws and Signsasagprised of the following
indicators Knowledge of Road Laws and Knowledg&oé&d Signs (See Appendix 1) for
a complete listing of items comprising each indicat

A summary of the factor loading ranges are shownhalnle 3.5. The loadings
were significantly different from zero. The standiaed factor loadings indicate that a
considerable amount of unexplained variance. Tind fet of items was selected after
careful analysis of the original items. Some itemese removed from the list due to

theoretical redundancy and statistical significance
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Table 3.5

A Summary of Confirmatory Factor Analysis StandegdiFactor Loadings

Construct Indicator Items Standardized
Factor Loading
Risky Driving Speeding A2-A5 1910 .65
Behaviors Distracted Driving AB-A11 4110.78
Aggressive Driving Al2-Al4, Al16, A18- .321t0 .60
A20
Not Adhering to A20-A27 .18 10 .68
Traffic laws
Risk-Taking Riding with an Unsafe C1, C6, C16 .34 t0 .60
Attitudes Driver
Speeding C2, C8, C12 .48 0 .65
Concern for Others C3, C5, C11, C13 10 to .41
Drinking and Driving C4, C7, C10, C14, C15 -1810.69
Risk Perception  Cognition-based D4, D8, D12 3410 .74
Perception
Concern perception D3, D7, D11 14 to .77
Emotion-based D1, D9, D10 .17 to .93

Perception

Continued next page
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Table 5(continued)

Knowledge of Knowledge of Road  K1-K6, K8-K10 3510 .85

Road Laws and Laws

Signs Knowledge of Road  k11-k14 .34 t0 .64
Signs
Crash Experience  Crash Experience Cr1l-Crd .35%0 .6

Validity of Scores from InstrumeniBhe respective validities of the instruments
used are examined in this section to determinextkent in which the items used are
measuring their intended domain (Litwin, 1995). gy measures are important in
establishing the appropriateness of the surveyumsnts used in this study. Malfetti et
al. (1989) compared the five dimensions of intevatt Mann Inventory subscales as an
instrument of recognized validity. The values oled suggested that concurrent validity
of the two measures was established. Similarlgetermine discriminant validity,
Ulleberg and Rundmo (2002) examined the intercatials between subscales and also
found them to be satisfactory.

The values obtained from the various studies aabiity and validity suggest
that the instruments selected for this study halesjaate psychometric properties along
the dimensions of reliability and validity. A Flés&incaid grade level test was
conducted to measure readability, coherence, amgpi@hensiveness of the instruments.
The result of the questionnaire Flesch-Kincaid griedel test indicated a readability

grade level of 5.3.
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Socio-demographic Variables

Age.The students selected to participate in this stuele selected from the
general student pool limited to the age range etiol84 years. The age range provided a
homogenous sample and assisted in providing aaaftresearch. Students were asked
to provide their age as part of the questionnaire.

Ethnicity. Participants were asked to select the ethnic gvatipwhich they
identified, from an array of choices on the questaire. The ethnic selections were
taken from the 2000 population census (CSO, 2001.2000 population census is the
most recent survey delineating the various ethroags in Belize (CSO, 2001). The
selections were limited to the following ethnic gpocategories: 1) Chinese 2) Creole 3)
East Indian 4) Garifuna 5) Maya 6) Mennonite 7) VegSpanish 8) Other (CSO, 2001).
This information was used for descriptive purpasesis study.

Sex.Students were asked to identify their sex asqfatie questionnaire. The sex
variable was measured as a dichotomous variablevasdisted as either male or female.

Enrolment statusEnrolment status was measured as a dichotomoizbiegrfull-
time or part-time. Full-time status is determingdabminimum 12 credit hour enrolment
in courses at the University of Belize.

Crash Experience-our items of the questionnaire requested infaonain the
respondents’ crash experience. The participamgged information on whether they
had been involved in a motor vehicle crash. Thég@pants also provided information

on whether they had experienced injury as a re$sWtVC experience.
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Data Collection

Procedure.The survey was completed by a non-random, conmeaisample of
UB students enrolled in courses in Associate anth8ar degree programs. The selected
courses were offered by the faculties of Educadioth Arts, Management and Social
Science, Nursing and Allied Health, and Science Behnology at the Belize City and
Belmopan City campuses. The courses and the nuohisections that were surveyed are
listed in Table 6. These courses were selectednsudtation with the Registrar of the
University of Belize. The selection of courses Wwased on the premise that the selected
courses would have the largest number of studeititdnvthe study’s age range. An
estimated 1,265 students were expected to be edrollthese courses. However, the
survey was conducted during an extended drop/adddpat the beginning of the second
semester of the 2006-2007 academic year. This @stedrop/add period probably
impacted the actual class enrolment. Thereforeatheal number of students present

when the questionnaires were distributed in thecsetl courses totaled 775.
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Table 3.6

List of Courses Surveyed on Both Campus

Belmopan City Campus

Belize City Campus

Course Code

Number of sections

Course Code

Number of sections

BIOL402 1 ACTG201 1
BIOL403 1 ACTG202 2
CMPS360 1 CMCN209 1
EDUC323 1 ENGL112 2
ENGLO090 1 ENGL299 1
ENGL111 2 FNAN221 1
ENGL112 8 MATH101 1
ENGL299 3 MATH104 1
MATH121 3 MGMT202 1
MATH340 1 MGMT285 2
PHAR109 1 MGMT304 1

MGMT373 2

TOUR233 1

TOUR321 1

Teachers for the selected courses and sectionsedcae letter requesting their
permission to conduct the survey and an informalisheet describing the study and the
guestionnaire Appendix F. The teachers agreedgortéipn 45 minutes of their class for

the researcher to administer the questionnaire gliestionnaire was administered to the
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students at the beginning of the selected classrd$earcher introduced himself to the
class. Before the questionnaire was distributeslyéisearcher read the instructions found
on the second page of the questionnaire. The @sarollected the completed
guestionnaire as soon as the participants filledhtbut. The length of time taken to
complete the administration of the questionnaiok tess than the requested 45 minutes
that was estimated during the pilot phase of ttudys Participation in the study was
voluntary and no identifying data were collectedehumber of students who received
the questionnaires in the identified courses tdt#lé5, of which, only two refused to
participate in the study. The students who refusqghrticipate did not provide any
reason for their non-participation. Of the 773 ctetgd questionnaires, only 532 were
within the study’s age range. A total of 532 contgdiequestionnaires were collected,
more than the recommended 260 minimum sample. @¢ponse rate was more than the
estimated 50%. The administration of the questioenaas conducted during the second
semester of the academic year 2006—2007. Thecttsse was surveyed on January 16
and the last course was surveyed was on Februa2003.
Pilot Study

Purpose and Componentrior to carrying out the main study, a pilot stuehs
conducted to identify problems with the questiormabntent and design, readability,
administration process, data entry procedure, ata ahalysis strategies (Heppner &
Heppner, 2004; McDermott & Sarvela, 2001). Thetmslody was also conducted to
estimate the time it would take for students to plate the questionnaire. The pilot study
consisted of three components comprising an exXtpareel review by professionals

experienced in research, mini-pilot test and alfiekt with a target sample consisting of
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students from Sacred Heart Junior College (SHJ@pfiHer & Heppner, 2004;
McDermott & Sarvela, 2001). The entire pilot stwdys conducted between June and
October 2006.

External Panel Reviewhe external panel comprised professionals withaesh
experience in injury prevention, young adults’ tieaisk behavior, road safety and
survey design (See Appendix G). The individualsiidied as potential members of the
external review panel were contacted via emaila @ftal of 10 professionals contacted,
five agreed to participate in the external paneleyiew guide and a research question
table were sent to the external panel along with @raft of the questionnaire (See
Appendix H for the external panel review guide, Apgix | for the Research question
table and Appendix E for the first draft of the gtiennaire). Included in the review
guide, the researchers were asked to make suggestmmments and recommendations
on the questionnaire and to submit additional sugueestions. The recommended
changes were incorporated into second draft ofjtlestionnaire.

The second draft of the questionnaire was resubdhit the external panel for
further examination. The expert panel that reviewnedfirst draft of the questionnaire
agreed to review the second draft. The expert parwhitted further comments and
suggested revisions on the questionnaire. Theseneois and suggestions were
incorporated into the third draft of the questianmaCommunications with the expert

panel were carried out via email throughout theéen@\process.
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Mini-pilot Test.After the completion of the expert panel revievmiai-pilot test
was conducted with a convenience sample of sewelests enrolled at Sacred Heart
Junior College [SHJC]. SHJC is a feeder institutmmthe University of Belize. Students
from SHJC enroll into Associate and Bachelor’'s éegrrograms at UB and are expected
to bear similarities with the UB student populatiofrhe seven student volunteers were
given a review guide to provide comments on thestioenaire (See Appendix J for the
Pilot Test review guide). The students were asketbinment on whether the directions
were concise and clearly understood, whether tlestopns and responses were
appropriate, and whether the format of the questioe was easy to follow. In addition,
they were asked to provide other comments, if waee The results of the mini-pilot
test were incorporated into the final draft of theestionnaire (See Appendix F for the
final draft of the questionnaire). In addition hkeetreview guide, the students were asked
to complete the questionnaire to estimate the atafutme it would take to fill it out in
class.

Field TestingWith the expert panel review and the mini-pilaitteompleted, the
final component of the pilot study, the field teggs conducted to estimate the time it
would take for students to complete the questiaen& identify possible
implementation challenges, to assess data entrgatadcoding strategies, and to conduct
preliminary analysis in preparation for the fulka&ollection process. SHJC students
were expected to have similar characteristicsuadesits enrolled at UB. The researcher
requested and received permission from the lectfrevo English subject courses to

facilitate participation of students in the fielbting of the questionnaire.
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The field test was completed in two phases usiognenience sample of
students enrolled in two English subject coursesHaiC. These two phases were
completed by students enrolled at SHIC. Two Englighect courses were selected to
participate in the field test. The courses weredet with the assistance of the Dean of
Sacred Heart Junior College. Forty-seven studeantscipated in the first phase and 32
students participated in the second phase. Theaselin the number of students
participating in the second phase was due to absaather than refusal to participate.
The students participating in the two phases ofitlé study were within the age range
of 18 to 24 years. The students participating erftbld testing were not enrolled or form
part of the student body of UB.

Preliminary analysis on the data obtained throhghfield testing was conducted
to examine internal consistency reliability usingp@bach’sa coefficients. Basic
univariate analysis was performed on the field dasa to determine mean, standard
deviation, skewness and kurtosis. The resultseddlanalyses obtained from both phases
were compared. Preliminary analysis was conducsetjuhe SPSS 15.0 for Windows
software program.

Data Analysis

Data Entry.Data were entered into an electronic databasg &mtn. The
software Microsoft Office Word 2003 was used toateethe database form. The database
file was imported into a statistical analysis s@fte/program, SPSS 15.0 for Windows.
The SPSS 15.0 for Windows software program was tesednduct univariate, and

bivariate. Multivariate analysis was conducted gdituthén and Muthén plus®
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(version 4.21) statistical software program. The¢htypes of analysis are described in
more detail below.

Univariate and Bivariate Analysiglnivariate analysis consisted of frequency
distributions and the construction of frequencydalfor all descriptive data, including
demographic information. Descriptive statisticahlgsis reported, where appropriate,
basic statistics on mean, kurtosis, data distrytstandard deviations, frequencies,
variance, missing values, and normality/skewedrilss. analysis provided basic
information to support the bivariate and multivegianalysis. Univariate analysis was
done on the independent variables (risk-takinguak#is, risk perceptions, and knowledge)
and the dependent variable (driving behaviors).

Bivariate statistical analysis was done to idenfifgal relationships between the
independent variables and the dependent variabtégaluded chi square analysis and
Pearson’s product-moment correlations.

Multivariate AnalysisThe analytic approach most appropriate for latent
(unobserved) independent and dependent variab&sustural Equation Modeling
[SEM] also known as path analysis with latent alea, structural equation analysis,
covariance structure models, path modeling anaiat@riable analysis of structural
equations (Hatcher, 1994; Maruyama, 1998). Thidystised constructs that are
measured indirectly by multiple indicator variab{etcher, 1994; Maruyama, 1998).
The latent constructs were used to develop the une@ent model and then to develop
the structural model seen in Figure 2.

The SEM analytic method is well-suited for thisdstas the variables used are

latent variables that are measured indirectly thhotwo or more indicators. SEM was
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used to test the relationship between and amonggitigbles. The relationships of the
variables and their respective dimensions aretifitesd in figure 2. SEM was applied to
examine the relationship among the independenablas (risk-taking attitudes, risk
perceptions, and knowledge) and the dependentblaridriving behaviors), and
explained the variance of the variables as preddnteéhe model (Hatcher, 1994;
Maruyama, 1998), as well as to provide the basisifderstanding the relevance of these
relationships. SEM allowed for the determinatiorihaf effect of each independent
variable separately.

To answer the research questions in this studyfptlmving analyses were
conducted.

Question 1: To what extent are the specific staje¢lse Precaution Adoption
Process Model [PAPM] observed in the study popat&i The questions B1 through B8,
found in Section B of the questionnaire, were usedevelop an algorithm to place the
responses into the PAPM stages. The algorithm wgsplhce the participants in the

various PAPM stages is shown in Figure 3.
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During the
past 12
months, have
you ever
heard about a
young person
being hurt in
a motor
vehicle
crash?

When you ride
in a car driven
by someone,
'how often do
you wear a seat
belt?

Stage 7

Maintenance

During the past
12 months,
have you ever
heard about the
importance of
using seat belts
to prevent
injury resulting
from motor
vehicle crash?

The next time
you drive a car,
do you think
you will wear a
seat belt?

Stage 6
Acting

Stage 5
Planning

Stage 4
Not Planning

X

Stage 3
Undecided

Stage 2

" | Not Engaged

-

Figure 3 Precaution Adoption Process Model Staging Algorithm
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Question 2: What is the relationship between setedemographic factors and
risky driving behavior?The demographic factors of interest were colgatesection F
of the questionnaire. The questions F1 to F8 weeel io collect data on general
demographic factors. The participantsash Experienceas assessed using questions
F9 to F13. Cronbach'@ and item-to-total correlations values were obtaifoe the
section addressing participant’s crash experie@oafirmatory Factor Analysis [CFA]
was conducted on this indicator. CFA was also cotetlion the four indicators forming
theRisky Driving Behavioconstruct. The four indicators for tResky Driving Behavior
construct were Speeding, Distracted Driving, Aggnes Driving and Not Adhering to
Traffic Laws. The questions Al to A27 were useddblect data for the four indicators of
theRisky Driving Behavioconstruct.

The CFA was part of the recommended two-step psaceSEM analysis to
determine its relationship with risky driving bel@a(Buhi, 2007; Hatcher, 1994; Hoyle,
1995; Maruyama, 1998). The results from the CFAy@mmawere used to build the
measurement model that examined the relationshipdeaCrash ExperiencandRisky

Driving Behavior

Question 3: What is the relationship between yocamhgjts’ risk-taking attitudes
and risky driving behaviorsZhe questions C1 to C16 of the questionnaire wseel to
collect data for the construd®jsk-Taking AttitudeCronbach’sy and item-to-total
correlations values were obtained for the sectddressingRisk-Taking AttitudeThe
four indicators for th&isk-Taking Attitudeonstruct were Riding with an Unsafe Driver,
Speeding, Concern for Others and Drinking and DgviCFA was also conducted on
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these indicators as well as on the indicators ®Riisky Driving Behavioconstruct. The
results from the CFA analysis were used to buiiritfeasurement model that examined
the relationship betwedRisk-Taking AttitudandRisky Driving Behaviar
Question 4: What is the relationship between ycamhgts’ knowledge of road
laws and signs and risky driving behaviar§he questions E1 to E14 of the
guestionnaire were used to collect data for thesttant,Knowledge of Road Laws and
Signs Cronbach’sxy and item-to-total correlations values were obtaifoe the section
addressingnowledge of Road Laws and Sigmke two indicators for thiknowledge of
Road Laws and Sigre®nstruct were Knowledge of Road Laws and Knowleafgeoad
Signs. CFA was also conducted on these indicatveedl as on the indicators of the
Risky Driving Behavioconstruct. The results from the CFA analysis wesed to build
the measurement model that examined the relatiprtiveerKnowledge of Road Laws
and SignsandRisky Driving Behaviar
Question 5: What is the relationship between yocashgjts’ risk perceptions and
risky driving behaviors?The questions D1 to D12 of the questionnaire weesluo
collect data for the constru®jsk PerceptionCronbach’sy and item-to-total
correlations values were obtained for the sectadressingRisk PerceptionThe three

indicators for theRisk Perceptiomonstruct were Cognition-based Perception, Concern-

based perception and Emotion-based Perception.Wzisfalso conducted on these

indicators as well as on the indicators of ftisky Driving Behavioconstruct. The
results from the CFA analysis were used to buiiritteasurement model that examined

the relationship betwedRisk PerceptiorandRisky Driving Behaviar
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Chapter 4: Results

Introduction

This section provides the results obtained frompika study, comprising an
external panel review, mini-pilot test and fieldtteand the main study’s survey results.
The main study’s survey results will be used toradsl the proposed five questions: (a)
To what extent are the specific stages of the PABBerved in the study population?, (b)
What is the relationship between selected demogrdattors and risky driving
behavior?, (c) What is the relationship betweemgoadults’ risk-taking attitudes and
risky driving behaviors?, (d) What is the relatibipsbetween young adults’ knowledge
of road laws and signs and risky driving behavipesfl (e) What is the relationship
between young adults’ risk perceptions and riskyinly behaviors? The answers to these
five questions will increase the understandingheffactors associated with the risks of

MVC-related mortality and morbidity for young adulh Belize.

Pilot Study Results

External PanelOf the ten professionals contacted, six agreguhtbcipate in the
external review panel. Ultimately, five personstiggrated in reviewing the Driving
Behavior Survey in the two-phase process. Thegdiraéessionals, who did not
participate, declined due to time constraints andckiead. In the initial phase, the five
member external panel received an electronic coplysoquestionnaire titledAttitudinal
Factors Related to Driving Behaviors of Young AsluitBelize: An Application of the
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Precaution Adoption Process Modedn evaluation guide and a research question.table
The external panel reviewed the questionnaire usiegvaluation guide that sought to
obtain contribution on the survey questions thatewelated to clarity, age
appropriateness, suitable response options andafofifhe external panel was also asked
to recommend additional items.

The external panel was satisfied with the claatye appropriateness of the
survey instrument, ease of navigation and withstn@ey format. However, the panel
made five groups of recommendations in this inf@aliew. A change in the title of the
survey was recommended and the titled was charng#ariving Behavior Survey.The
second major change centered on the instructidrosegvhich was reworded to address
certain research protocols. Thirdly, sections hrepdf the questionnaire were reworded
to reduce the potential of response bias. Fourtidgjtional survey items were
recommended along with changes to some of thaliméms. Finally, the external panel
recommended changes in the response options fooftthe sections. The recommended
changes were made and the updated questionnairgewbback to the panel for another
review.

The five persons, who made up the initial reviewgdaagreed to participate in
the second external review panel. An evaluatiodgwas sent along with the updated
guestionnaire. The second external review panelnezended minor editorial changes
that mainly focused on the formatting of the suritegns options. The recommendations

were accepted and the changes were made to theonquesre.

80



Mini-pilot Test at Sacred Heart Junior Colleg&fter completing the two phases
of the external panel review, a mini-pilot test wasducted at the Sacred Heart Junior
College [SHJC]. Seven students participated i shidy. The students were 18-to 24-
years old who were enrolled fulltime at SHIC. $hedents were provided with an
evaluation guide and were asked to use the guidevtew the questionnaire to determine
whether the questions were clear, age appropaatewhether the response options and
format were easy to follow.

The students completed the review and provided nadiorial changes to the
guestionnaire. Overall, their review indicated tthegt questionnaire format was easy to
navigate, age appropriate and the questions apdnmsss were understood. The editorial
changes recommended by the students were made fioahdraft of the questionnaire.
The students were asked to fill out the questiaeredter they had completed the review.
This procedure provided an estimate of the timeleé¢o complete the questionnaire.
Forty minutes were needed to complete the quesdicain

Field Test at Sacred Heart Junior Collegée field test portion of the pilot study
consisted of two parts; Pilotl (N=47) and Pilot2=@2). The results of the field test were
used to examine internal consistency reliabilipngsCronbachu coefficients and item-
to-total correlations (See Tables 3.1-3.4 p.63-B4dkic univariate analysis was also
performed on the field test data to determine mstamdard deviation, skewness and
kurtosis. The results of these analyses are foutahles 4.1-4.4.

The skewness and kurtosis values for the consRis&ly Driving Behavioranged
from -0.50 to 1.12 and -1.02 to 1.63 for Pilot Ada0.25 to 1.26 and -0.76 to 2.26 for
Pilot 2 (Table 4.1). The skewness and kurtosisesfor the construdRisk-Taking
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Attituderanged from 0.07 to 0.24 and -0.79 to 0.13 footFli| and -0.36 to 1.22 and -
0.92 to 1.35 for Pilot 2 (Table 4.2). The skewnrasd kurtosis values for the construct
Risk Perceptiomanged from -0.32 to 0.86 and -0.27 to 0.61 féwtRi, and 0.00 to 1.14
and -1.05 to 2.05 for Pilot 2 (Table 4.3). The skewss and kurtosis values for the
constructknowledge of Road Laws and Sigaaged from -0.67 to 0.24 and -0.56 to 0.41
for Pilot 1, and -0.92 to 0.23 and -0.54 to 2.00Rdot 2 (Table 4.4). The mean and
standard deviation values obtained from the fieklibg for the four constructs showed

similar ranges that were acceptable for both phakte field testing.
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Table 4.1

Mean, Standard Deviation, Skewness and Kurtosisésgdior the Construct: Risky Driving Behavior

Scale Name Items Pilotl (n = 47) Pilot 2 (n = 32)
Risky Driving Behaviors M SD  Skewness  Kurtosis M SD  Skewness  Kurtosis
Speeding 5 232 093 0.07 -1.02 227 080 0.22 -0.69
Distracted Driving 6 237 072 021 -0.43 246 0.78 0.05 -0.76
Aggressive Driving 9 1.78 063 1.12 1.63 1.78 0.69 1.26 2.26
Not Adhering to Traffic Laws 7 277 057 -0.50 1.02 271 064 -0.25 0.34

Note. Judgements were made on a 5-point scalea(thest never, 5 = almost always).

Table 4.2

Mean, Standard Deviation, Skewness and Kurtosigégdior the Construct: Risky Driving Behavior

Scale Name ltems Pilotl (n = 47) Pilot 2 (n = 32)
Risk-taking Attitudes M SD  Skewness  Kurtosis M SD  Skewness  Kurtosis
Riding with an Unsafe Drivér 4 171 0.49 0.23 -0.46 1.70 0.65 1.22 1.35
Speeding 3 296 0.67 0.07 -0.79 293 0.58 0.62 -0.04
Concern for Othefs 4 195 0.47 0.07 0.13 190 0.39 -0.36 -0.47
Drinking and Driving 5 200 0.63 0.24 -0.54 203 0.58 0.04 -0.92

Note. Judgements were made on a 4-point scalestforgly agree, 4 = strongly disagree).
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Table 4.3

Mean, Standard Deviation, Skewness and Kurtosiségdior the Construct: Risk Perceptions

Scale Name Items Pilotl (n = 47) Pilot 2 (n = 32)
Risk Perceptions M SD  Skewness  Kurtosis M SD  Skewness  Kurtosis
Cognition-based Perceptibn 3 1.82 057 0.86 0.61 1.67 049 114 2.05
Concern Perceptién 3 1.73 0.49 0.46 -0.27 1.77 0.49 0.09 0.02
Emotion-based Perceptibn 3 244 0.65 0.32 0.21 253 0.63 0.00 -1.05

Note. Judgements were made on a 4-point scalestforgly agree, 4 = strongly disagree).

Table 4.4
Mean, Standard Deviation, Skewness and Kurtosigsegdior the Construct: Knowledge of Road Laws agdsS

Scale Name ltems Pilotl (n = 47) Pilot 2 (n = 32)
Knowledge of Road Laws M SD  Skewness Kurtosis M SD Skewness Kurtosis
and Signs
Knowledge of Road Laws 9 57345 22.02 -0.67 0.41 65.28 20.50 -0.92 2.00
Knowledge of Road Signs 4 42%4525.03 0.24 -0.56 43.75 27.68 0.23 -0.54

Note.*Means are out of a total of 100%.
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Main Study Results

Survey Summarypata were collected for this study from a conveogesample
of students enrolled at the University of BelizeBJluring the second semester of the
academic year 2006-2007. A total of 775 questiaesawvere distributed of which 773
were completed. Of the 773 questionnaires colle&88 questionnaires were collected
from students within the study’s age range of 1-84eyears. The final sample of 532
represented 42% of the 18-to-24-year-olds and 2P¥eaotal number of students
enrolled at UB during the second semester of thdemic year 2006-2007. The survey
was carried out at UB’s main campus in Belmopawy @éxtd its satellite campus in Belize
City.
Univariate Analyses Results

Population Demographicd&Jnivariate analyses were conducted on section F of
the questionnaire. Section F questions collectedodgeaphic data on the participants
who filled out the questionnaire. The age rangedfda collection for this study was from
18 to 24 years with 78.0% (N=415) of the responsieering 21 years or younger.
Participants in this study were mostly female 58(N4309). The participants’ ethnic
backgrounds were described as mainly Mestizo (42M9225) or Creole (33.3%, N=
176). Participants’ main places of residence weeeQayo (36.5%, N=193) and Belize
(34.4%, N=182) districts. Of the total sample, 5¥303) were from the UB’s
Belmopan Campus. Participants were mostly enragefilillitime students 88.2%

(N=469). Table 4.5 provides complete demographaracteristics of the participants.
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Table 4.5

Participants’ Demographic Characteristics

Variable Frequency Percent
Gender (N=532)
Female 309 58.1
Male 223 41.9
Age (N=532)
18 121 22.7
19 118 22.2
20 97 18.2
21 79 14.8
22 48 9.0
23 36 6.3
24 33 6.2
Ethnicity (N=528)
Mestizo/Spanish 225 42.6
Creole 176 33.3
Garifuna 29 5.5
East Indian 20 3.8
Chinese 15 2.8
Maya 15 2.8
Mennonite 5 0.9
Other 43 8.1
District of Residence (N=529)
Cayo 193 36.5
Belize 182 34.4
Orange Walk 72 13.6
Corozal 38 7.2
Stann Creek 24 4.5
Toledo 20 3.8
Campus (N=532)
Belmopan City 303 57.0
Belize City 229 43.0
Enrolment Status (N=532)
Full-time 469 88.2
Part-time 63 11.8
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Driver and Crash Experiencé total of 72.6% (N=380) of those surveyed
described themselves as drivers. Of those who ibescthemselves as drivers, only
47.9% (N=252) of them had a valid driver’s licenSgghty-two percent of the
participants had driving experience of 4 yearsessl Participants described their driving
skills as being either Mostly Good (32.9%, N=1477)ery Good (34.0%, N=152). In the
past 12 months, participants reported that theynegtther been in a car crash as a driver
(89.5%, N=459) nor as a passenger (86.9%, N=453&).najority of the participants had
not experienced any injuries from car crashes @8N=513) nor had they been in a car
crash in which someone else was injured (95.6%,08%5Table 4.6 provides more

details of the participants’ driving and crash eigrece.
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Table 4.6

Participants’ Driving and Crash Characteristics

Variable Frequency Percent
Drive (N=531)
Yes 380 72.6
No 151 28.4
Have a valid driver’s license (N=526)
Yes 252 47.9
No 274 52.1
Rate your driving skills (N=447)
Fair 86 19.2
Good 147 32.9
Very Good 152 34.0
Excellent 62 13.9
Years of Driving (N=464)
0 88 19.0
1 83 17.9
2 82 17.7
3 80 17.2
4 48 10.3
5 35 7.5
6 15 3.2
7 15 3.2
8 18 3.9
Experience Car Crash as Driver (N=513)
Yes 54 10.5
No 459 89.5
Experience Car Crash as Passenger (N=525)
Yes 69 10.5
No 456 89.5
Been in a Car Crash where experience injury tocalfirred
(N=523)
Yes 10 1.9
No 513 98.1
Been in a Car Crash where experience injury torethe
occurred (N=523)
Yes 23 4.4
No 500 95.6
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Precaution Adoption Process Model Staging Variahlest 3.0% (N=16) of
those surveyed did not travel by car in the pasdi&@ with the rest either riding in a car
or driving one. Participants had heard about a gqerson being hurt in a motor vehicle
crash [MVC] (87.7%, N=465). In the past 12 montbeticipants reported that they had
heard a message on the importance of using seatbgitevent injury as a result of an
MVC (89.5%, N=459). Participants reported that teeldom wore a seatbelt when
riding in car driven by someone (50.6%, N=268)rtieipants reported that they planned
to wear a seatbelt the next time they drove a%£aB0o, N=297). Table 4.7 provides
more details of the participants’ responses tajtiestions used in the survey section that

comprises the Precaution Adoption Process Modejiigjavariables.

Table 4.7

PAPM Staging Questions Frequency Distribution Value

Variable Frequency Percent
Travel by Car in Past 30 Days (N=530)

Yes 514 97.0

No 16 3.0
Have heard about a young person hurt in MVC (N=530)

Yes 465 87.7

No 65 12.2
Have heard message of seatbelt importance (N=447)

Yes 461 87.0

No 69 13.0
Reported Seatbelt Use (N=529)

Never 87 16.4

Seldom 268 50.6

Always 174 32.9
Plan to use Seatbelt (N=518)

Yes 297 57.3

No 73 14.1

Don’'t Know 148 28.6
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Normality. This section provides the statistics used to assesnality of the data
collected on the constructs of interest. Means\dsted deviation, skewness and kurtosis
values were used to assess distribution of data.

The means for the construRisky Driving Behavioranged from 1.70 to 2.56 (SD
0.55 to 0.81); for the construrRisk-Taking Attitudefrom 1.76 to 3.00 (SD 0.41 to 0.59);
for the construcRisk Perceptionfrom 1.80 to 2.48 (SD 0.52 to 0.56); and for the
constructKnowledge of Road Laws and Sigfiem 56.68 to 66.08 (SD 21.32 to 26.79).
The Skewness values, for the constiisky Driving Behavioranged from -0.47 to
0.80; for the construdRisk-Taking Attitudefrom -0.27 to 0.41; for the construgisk
Perception from 0.09 to 0.86; and for the constriectowledge of Road Laws and Signs
from -0.74 to -0.08. The Kurtosis values, for tloastructRisky Driving Behaviqr
ranged from -0.43 to 1.11; for the constrResk-Taking Attitudefrom -0.64 to 0.77; for
the construcRisk Perceptionfrom 0.47 to 1.09; and for the constretowledge of
Road Laws and Signsom -0.73 to 0.34. Table 4.8 provides more detan the

normality values of the Driving Behavior Surveylssa
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Table 4.8

Normality Values of Driving Behavior Survey Scales

Scale Name Variables Number M SD Skewness Kurtosis
of ltems

Risky Driving

Behaviors
Speeding 5 2.20 0.81 0.26 -0.33
Distracted 6 2.36 0.78 0.16 -0.43
Driving®
Aggressive 9 1.70 0.55 0.80 0.24
Driving®
Not adhering 7 2.56 0.58 -0.47 1.11
to traffic
laws

Risk-taking

Attitudes
Riding with 4 1.76 0.53 041 -0.40
an Unsafe
Driver
Speeding 3 3.00 0.59 -0.27 -0.39
Concern for 4 1.91 0.41 0.27 0.77
Other$
Drinking and 5 1.88 0.54 0.10 -0.64
Driving®

Risk

Perception
Cognition- 3 1.84 0.52 0.86 1.09
based
Concern- 3 1.80 0.53 0.50 0.53
based
Emotion- 3 2.48 0.56 0.09 0.47
based

Knowledge of
Road Laws and
Signs

Knowledge 9 66.08 21.32 -0.74 0.34
of Road
Laws
Knowledge 4 56.68 26.79 -0.08 -0.73
of Road
Signs

Note.?Judgements were made on a 5-point scale (1 = almeest, 5 = almost always).Judgements
were made on a 4-point scale (1 = strongly agree,sérongly disagreej.Means are out of a total of
100%.
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Bivariate Analyses Results

Gender and Age DifferenceBivariate analyses were conducted on the data
determine the relationship between gender anddhstcts under study and the
relationship between age and the constructs uriddy.SOne of the bivariate analyses
assessed the effect size of the comparison betmeans of the responses of males and
females to questions that form the constructsenDhving Behavior Survey. Effect size
was determined by calculating Cohed’galues. The following formula was used to

calculate the Cohenvalues:

MMEiAfMG

Pooled SD

The construcRisky Driving Behavigrcomprising grouped variables measuring
Speeding, Distracted Driving, Aggressive Drivinglawot adhering to Traffic Laws
behaviors, had Cohentvalues that ranged from 0.01 to 0.65. The consRisk-Taking
Attitudeconsisted of group variables measuring attitudesitd Riding with an Unsafe
Driver, Speeding, Concern for Others and Drinkind 8riving. The effects size for the
Risk-Taking Attitudeonstruct ranged from 0.01 to 0.54. The constRisk Perception
had three grouped variables measuring CognitioedhaSoncern and Emotion-based
perceptions. The construRisk Perceptiommad Cohen’sl values ranging from 0.00 to
0.31. The construdg{nowledge of Road Laws and Sidral two grouped variables,
namely Knowledge of Road Laws and Knowledge of R®ths with Cohen’d values
of 0.48 and 0.33, respectively. Six subscales predunedium to large effect sizes (0.50
to 0.80), Speeding Behavior (0.65), Knowledge cad&R8igns (0.60), Knowledge of

Road Law (0.56), Riding with and Unsafe Driver Attle (0.54), Speeding Attitude
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(0.52), and Drinking and Driving Attitude (0.52)od subscales produced small to
medium effect sizes (0.20 to 0.50), Aggressive IDgY0.37), Concern for Others
attitude (0.35), Concern perception (0.31), andrAgsgjve Driving behavior (0.26). The
three remaining subscales had small effect sizéssefthan two. Table 4.9 presents the
adjusted means and pool8D of the subscales, as well as, the Cohdrvalues for the
constructs measuririgisky Driving BehavigrRisk-Taking AttitudeRisk Perceptionand

Knowledge of Road Laws and Signs
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Table 4.9

Effect Size Values of Driving Behavior Survey Scale

Scale Name Subscales #of M SD M SD Cohen’s
Items (Males) (Females) d

Risky Driving

Behaviors
Speeding 5 2.48 0.79 1.99 0.75 0.65
Distracted 6 2.37 0.72 2.36 0.82 0.01
Driving ®
Aggressive 9 1.74 055 1.55 047 0.37
Driving ®
Not adhering 7 2.64 0.54 249 0.61 0.26
to Traffic
Laws®

Risk-taking

Attitudes
Riding with 4 1.93 0.52 1.65 051 0.54
an Unsafe
Driver®
Speeding 3 2.17 0.62 1.87 0.54 0.52
Concern for 4 1.98 041 1.84 0.39 0.35
Otherg
Drinkingand 5 2.05 052 1.78 0.51 0.52
Driving®

Risk

Perception
Cognition- 3 2.42 0.57 242 0.57 0.01
based
Concern- 3 2.19 0.53 2.03 0.51 031
based
Emotion- 3 2.08 0.61 2.04 0.54 0.07
based

Knowledge of

Road Laws

and Signs
Knowledge of 9 72.88 17.83 61.46 22.17 0.56
Road Laws
Knowledge of 4 65.68 23.74 50.17 27.07 0.60
Road Sign$

Note.?Judgements were made on a 5-point scale (1 = almeest, 5 = almost always}.Judgements
were made on a 4-point scale (1 = strongly agree,sérongly disagreej.Means are out of a total of

100%.
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The second bivariate analyses assessed the nslafidbetween age and the
responses to scales that form the constructs iDtiveng Behavior Survey. The
statistical procedure used to examine the strewigtiis relationship was conducted. The
Pearson correlation coefficiem) Gerved to measure the strength of the relatipnshi
between age and the scales that formed the cotssiruthe Driving Behavior Survey.
Both age and the scales of the Driving Behavion&uwere measured on either an
interval- or ratio level of measurement (O’Rourkatcher & Stepanski, 2005). Pearson
correlation values can range from a -1.00 throu@b @ +1.00. Whereas a Pearson
correlation value closer to -1.00 or +1.00 is iradiiee of a strong relationship values
closer to 0.00 are indicative of weaker relatiopshA value of 0.00 is indicative of no
relationship between the variables.

The scales measuring the constiRigky Driving Behaviohadr values that
ranged from -.006 (Speeding) to .016 (Aggressiveiby). None of these values were
statistically significant. The scales measuringdbestructRisk-Taking Attitudéadr
values that ranged from -.136 (Speeding) to .030i(8 with an Unsafe Driver). Only
the values for the Speeding attitude scale warsttally significant ajp < 0.01 (2-
tailed). The construd®isk Perceptiomadr values ranging from -.065 to .020 with none
of these values being statistically significanteTdonstrucknowledge of Road Laws and
Signshad two grouped variables, namely Knowledge ofdRaawvs and Knowledge of
Road Signs with values ranging from .085 to .090 with the onlyweafor Knowledge of
Road Laws being statistically significantgat 0.05 (2-tailed). Tables 4.10 to 4.13
provide more information on the correlation anasy&e the four constructs of interest
and Age.
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Table 4.10

Correlation Matrix for Risky Driving Behavior Scaleand Age

F1 Age

Speeding

Pearson Correlation -.006

Sig. (2-tailed) .899
N 465

Distracted Driving

.007
.881
465

Aggressive Driving

.016
731
464

Not Adhering to Laws

.013
.182
463

Table 4.11

Correlation Matrix for Risk Taking Attitude Scalmsd Age

F1 Age

Riding with Unsafe Driver

Pearson Correlation .030
Sig. (2-tailed) .498
N 529

Speeding

-.136**
.002
503

Concern for Others

-.083
.063
507

Drinking and Driving

-.018
.676
524

** Correlation is significant at the 0.01 level {2ied)
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Table 4.12

Correlation Matrix for Risk Perception Scales angeA

F1 Age

Cognition-based perception Pearson Correlation020
Sig. (2-tailed) .656
N 481

Concern-based perception -.065
157
479

Emotion-based perception -.029
.506
511

Table 4.13

Correlation Matrix for Knowledge of Road Laws angr$s Scales and Age

F1 Age

Knowledge of Road Laws Pearson Correlation.090*
Sig. (2-tailed) .037
N 532

Knowledge of Signs .085
.050
532

* Correlation is significant at the 0.05 level @ked)
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Research Question Results

Analyses were conducted on the main study’s suresylts to address the five
research questions: (1) To what extent are thefgpstages of the Precaution Adoption
Process Model (PAPM) observed in the study popmn&ti (2) What is the relationship
between selected demographic factors and riskyndyivehavior?, (3) What is the
relationship between young adults’ risk-takingtattes and risky driving?, (4) What is
the relationship between young adults’ knowledgeoafl laws and signs and risky
driving behaviors?, and (5) What is the relatiopdtetween young adults’ risk
perceptions and risky driving behaviors?

Frequency distributions for the items of the PAR&EYsg algorithm were used to
answer the first research question. The stagingrithgn placed the responses into the
various PAPM stages to illustrate the distribut@onong the participants. For questions
two through four, multivariate analyses was coneldct

Research Question 1: To what extent are the spestdiges of the Precaution
Adoption Process Model (PAPM) observed in the spapulation?.To determine the
proportion of young adults that were in each ofsteges of the PAPM, an algorithm to
place the responses into the PAPM stages was Tisedalgorithm used to assign the
participants in the various PAPM stages can bedanrChapter 3. Frequency
distributions demonstrated the proportion of regf@mts in each of the PAPM stages as

seen in Figure 4.

98



Table 4.14

Proportions of Young Adults in Each Stage of PréocauAdoption Process Model

[PAPM]

PAPM Stage (N=471) Frequency Percent
Stage 1 Unaware of issue 65 13.8
Stage 2 Unengaged by issue 1 0.2
Stage 3 Undecided 5 1.1
Stage 4 Decided not to act 6 1.3
Stage 5 Decided to act 2 0.4
Stage 6 Acting 321 68.2
Stage 7 Maintenance 71 15.1
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During the
past 12
months, have
you ever
heard about a
young person
being hurt in
a motor
vehicle
crash?
(N=530)

When you ride
in a car driven

| by someone,
how often do
you wear a seat
belt?

(N=465)

Stage 7
» Maintenance

Always

Seldom

15.1%

Stage 6

During the past
12 months,
have you ever
heard about the
importance of
using seat belts
to prevent
injury resulting
from motor
vehicle crash?

(N=T77)

The next time
you drive a car,
do you think
you will wear a
seat belt?
(N=67)

XN

Acting
68.2%

Stage 5
Planning
0.4%

Stage 4
Not Planning
1.3%

Stage 3
Undecided
1.1%

Stage 2

» Not Engaged
0.2%

Stage 1

Figure 4 Precaution Adoption Process Model Staging Algorithm Results
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Multivariate Analyses: Structural Equation Modeli(§EM) Results

The statistical procedure used was structural emuatodeling (SEM). SEM was
conducted to obtain results that would provide arsvo these four questions. The SEM
analytic method is appropriate when the variabtedeu study are latent variables that are
measured indirectly through two or more indicat®sSM was used to test the
relationship between and among variables. Theioakstip among the independent
variables Risk-Taking AttitudeRisk PerceptionandkKnowledge of Road Laws and
Signg and the dependent variabRigky Driving Behavigr was examined to help
explain the variance of the variables as presdmydtie model under study. SEM was
conducted using a two-step process (Hatcher, 1d8dgyama, 1998). Step one used the
confirmatory factor analysis (CFA) to develop theasurement model (Hatcher, 1994;
Maruyama, 1998). The first step investigated whetihe factors for the constructs
provided a measurement model with acceptable fitéadata collected. The results of the
CFA have been provided in Chapter 3. The seconvess to conduct the path analysis
for the latent variables. This second step spexcthe relationship between and among
the latent variables. The results of these analgsepresented in the following sections.

To assess whether the structural model was acdepgtaldurther analysis, SEM
testing of the full model with the data was conéddio obtain measures of overall model
fit and to provide the structural relationships agadhe latent constructs Biisky Driving

Behavior, Risk-Taking Attitugd®&isk PerceptionandKnowledge of Road Laws and
Signs The indices used to test model fit include tiée-8quare test of model fig?),

Comparative Fit Index (CFl), Tucker-Lewis Index (J;LRoot Mean Square Error of

Approximation (RMSEA), Standardized Root Mean SgquResidual (SRMR). The

101



recommended cutoff value for the indices are Cil &inl > 0.90, RMSEA< 0.06 and

SRMR< 0.07 (Buhi, Goodson, & Neilands, 2007; Hu & Bentl999; Yu, 2002). The

Chi-Square test of overall model fit provided vzslun@ﬁx2 (95, N=532) = 309.87, p<0.000

/ ¥?Idf = 3.26. The(’/df ratio falls within the 2 and 5 values commoabserved in

health behavior (Buhi, Goodson, & Neilands, 20@#H! for the structural model was
0.87; the TLI was 0.82; and the RMSEA was 0.07 p&0D.(90% confidence interval =
0.06-0.07) (Boomsma, 2000). Table 4Sttuctural Model Fit Indiceprovides the fit
indices obtained from the SEM analysis. Figuredvigles the standardized path
coefficients demonstrating direction and magnitafithe relationship among the latent
constructs that were obtained from the final strzaitmodel. The entire MplGsutput of
the final structural model SEM analysis can be tban Appendix K.

Globally, the CFl and TLI indices do not providg@od fit for interpretation of
the model and are less than acceptable. Howevehifostudy the model CFl and TLI
indices obtained from the SEM analysis still pr@vidasonable results for further
interpretation. The indices suggest that the dpsomey between the theoretical model and
the observed relations are acceptable and the mMitsldie data. As such, the model fit
values suggest that the variables are reliablyciest®al in the context of the model and
can be use to explain risky driving behaviors.

Table 4.15

Structural Model Fit Indices

Model X2 df p-value CFI TLI RMSEA SRMR

Structural 309.87 95 0.000 0.87 0.82 0.07 0.06
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Fit Index Value
¥ (df=95)  309.87
CFI 87
TLI 82
RMSEA 07
— 933 Pl \
.‘j\):g
— A2 P2 s 759
N
g m
—663— Al \
‘I
664 A2 e %
580
2>
896> A3 4/@90
—580—» A4
— 637 Kl
| \.603
O
—805—> K2 |l

Male

Risk Perception

Risk-Taking Attitud

Knowledge of Road
Laws and Signs
497

103

Risky Driving Behavior
352

Crash
Experience

B3 =—411—

B4 |«—451—

Figure 5. Final Structural Model — Demographics, Risk-Taking Attitude, Risk
Perception, Knowledge of Road Laws and Signs & Risky Driving Behavior



Research Question 2: What is the relationship betwselected demographic
factors and risky driving behavior¥o determine the relationship between demographic
factors (being male, driver, crash experience,age) and risky driving behaviors, SEM
analysis was conducted on the data. As shown ur€&ig, a statistically significant direct
effect between being a Driver and Crash Experi@mcRisky Driving Behaviors is
observedff =.177,p < .05 and .228) < .01, respectively). The beta values for male and
age on risky driving behaviors did not produceistiatlly significant direct effects (-

.005 and -.020, respectively). The low beta vafoesnale and age suggest a spurious
relationship with Risky Driving Behaviors. The degnaphic variables also had direct
effects on the constructs Risk-Taking Attitudes A TRisk Perception (RP), and
Knowledge of Road Laws and Signs (KLS). These auttht values that were obtained
through the SEM analysis (See Figure 5) are pravateTables 4.16 and 4.17.

The beta value, for the relationship between setedemographics factors and
RDB, suggest that being a Driver and having Cragtelence are associated with Risky
Driving Behaviors. The magnitude of the beta weightpersons with Crash Experience
suggests that they will most likely exhibit Riskyiidng Behaviors. As expected, the beta
weight for Drivers also indicates that Drivers wilbst likely exhibit Risky Driving

Behaviors but not as much as those with Crash keqpee.
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Table 4.16

Direct Effects of Demographic Factors on Risk-Tgk#ititudes [RTA], Risk Perception

[RP], and Knowledge of Road Laws and Signs [KLS]

Relationship B - value
Male->RP .182*
Male->RTA 372%**
Male>KLS 269***
Driver>RP .013
Driver>RTA .150**
Driver>KLS .565***
Crash Experience RP -.052
Crash Experience RTA -.010
Crash ExperienceKLS -.071
Age>RP -.062
Age>RTA -.062
Age>KLS 141**
*P<.05

*P<.01

*** P < .000
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Table 4.17
Indirect Effects of Demographic Factors on RiskimglAttitudes [RTA], Risk

Perception [RP], Knowledge of Road Laws and Sidfis]], and Risky Driving Behavior

[RDB]

Relationship B —value
Male>RPx RP>RDB -.033
Male>RTA x RTA>RDB 172
Male>KLS x KLS->RDB .026
Driver>RP x RP>RDB -.002
Driver>RTA x RTA>RDB .069
Driver>KLS x KLS->RDB .055
Crash Experience RPx RP>RDB .010

Crash Experience RTA x RTA>RDB  .005

Crash ExperienceKLS x KLS>RDB  .007

Age>RPx RP>RDB 011
Age>RTA x RTA>RDB -.029
Age~>KLS x KLS->RDB .014
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Research Question 3: What is the relationship betwung adults’ risk-taking
attitudes and risky driving behaviorsPo determine the relationship between young
adults’ Risk-Taking Attitudes and Risky Driving Bahors, SEM analysis was
conducted on the data. As shown in Figure 5, @sstally significant direct effect
between Risk-Taking Attitudes (RTA) and Risky DngiBehaviors (RDB) is observed
with a beta value of .463,< .000. The factors for RTA are Riding with an dfesDriver
(Al), Speeding (A2), Concern for Others (A3), amthking and Driving (A4). The
factors for RDB are Speeding (B1), Distracted Dniy{(B2), Aggressive Driving (B3),
and Not Adhering to Traffic Laws (B4).

The factor loadings and residual errors of thediactor the RTA construct, .323
to .648 and .580 to .896, respectively, are prayioe Figure 5. The factor loadings and
residual errors of the factors for the RDB condtare also provided on Figure 5 and
ranged from .716 to .767 and .411 to .487. Theofdodings were acceptable and
explained a significant portion of the variance RIFA and RDB. For RTA, the pooled
items for Drinking and Driving provided the highéattor loadings value followed by
Riding with an Unsafe Driver, Speeding, and ConderrOthers. For RDB, the pooled
items for Aggressive Driving provided the highesttbr loadings value followed by Not
Adhering to Traffic Laws, Distracted Driving, angéeding.

The beta value, for the relationship between RTA RBB, shows a strong
relationship between RTA and RDB. The magnitudthefbeta weight for RTA suggests
that persons exhibiting high propensity for RTAlwilost likely exhibit Risky Driving

Behaviors.
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Research Question 4: What is the relationship betwsung adults’ knowledge
of road laws and signand risky driving behaviors?.o determine the relationship
between young adults’ Knowledge of Road Laws amgmsiand Risky Driving
Behaviors, SEM analysis was conducted on the datahown in Figure 5, the direct
effect between Knowledge of Road Laws and SignsSkand RDB was not statistically
significant with an observed beta value of .098e Tdctors for RTA are Knowledge of
Road Laws (K1), and Knowledge of Road Signs (K2 Tactors for RDB are Speeding
(B1), Distracted Driving (B2), Aggressive DrivinBJ§), and Not adhering to Traffic
Laws (B4).

The factor loadings and residual errors of thediactor the KLS construct, .603
to .691 and .637 to .805, respectively, are prayioe Figure 5. The factor loadings and
residual errors of the factors for the RDB condtare also provided on Figure 7 and
ranged from .716 to .767 and .411 to .487.

The factor loadings were acceptable and explair@draficant portion of the
variance for KLS. For KLS, the pooled items for Krledge of Road Signs had a higher
factor loading value than Knowledge of Road Laws.

The beta value, for the relationship between KL& RDB, does not show a
strong relationship between KLS and RDB. The magiatof the beta weight for KLS
suggests that a high score on KLS did not influeheeexpression of Risky Driving

Behaviors.
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Research Question 5: What is the relationship betweung adults’ risk
perceptions and risky driving behaviordd determine the relationship between young
adults’ Risk Perceptions and Risky Driving Behasj@EM analysis was conducted on
the data. As shown in Figure 5, the direct effettMeen Risk Perceptions (RP) and RDB
was statistically significant with an observed bethue of .183p < .05. The factors for
RP are Cognition-based perceptions (P1), Concesaebperceptions (P2), and Emotion-
based perceptions (P3). The factors for RDB aredpg (B1), Distracted Driving (B2),
Aggressive Driving (B3), and Not Adhering to Traftiaws (B4).

The factor loadings and residual errors of thediactor the RP construct were,
.259 to .759 and .423 to .933, respectively, ao@ided on Figure 5. The factor loadings
and residual errors of the factors for the RDB tauts are also provided on Figure 8 and
ranged from .716 to .767 and .411 to .487.

The factor loadings were acceptable and explair@draficant portion of the
variance for RP and RDB. For RP, the pooled iteosn€oncern-based perceptions
provided the highest factor loadings value follovisydEmotion-based perceptions, and
Cognition-based perceptions.

The beta value, for the relationship between RPRIDB, shows a strong
negative relationship between RP and RDB. The niadmiof the beta weight for RP
suggests that persons exhibiting low RP will m&ly exhibit Risky Driving

Behaviors.
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Additional SEM ResultRisk-Taking Attitudes [RTA]f§ = .463 p < .000),
Knowledge of Road Laws and Signs [KL$B]% .098), Driver § = .177 p < .05) and
Crash Experiencéd(= .228,p < .000) each had a positive direct effect on RiSkying
Behavior [RDB]. Risk Perception [RF} € -.183 p < .05), being a Malep(= -.005) and
a Driver § = -.020) each had a negative direct effect onyRi3kving Behavior.
According to the results in Figure 5, Risk-Takingiides, Knowledge of Road Laws
and Signs, Risk Perception, and the combined deapbgr factors (male, age, driver,
and crash experience) account for 35.2% of thewmae of Risky Driving Behavior.

The beta values, for the relationship among safledtenographics factors, RTA,
KLS, RP, and RDB, suggest that these variableasgeciated with and explain a
significant portion of the variance of RDB. The magde of the beta weight for RTA
shows the highest influence on RDB followed by Gr&gperience, RP, Driver, and
KLS.

Consequently, persons, who exhibited high propgfsitRTA, were Drivers,
and had Crash Experience, will most likely to exifitisky Driving Behaviors.

Conversely, persons exhibiting low RP will moselikexhibit Risky Driving Behaviors.
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Chapter 5: Discussion
Introduction
This chapter provides a summary of the researctcandusions drawn from the
results obtained from the main study’s survey. Thigpter comprises seven sections: (a)
Research Summary, (b) Discussion of Results, (oclbsions, (d) Strengths and
Weaknesses of Study, (e) Data Collection Lessdnbnplications for Public Health,

and (g) Implications for Future Research.

Research Summary

Research has shown that young adults’ risk-takitigides [RTA], risk
perception [RP], and knowledge of road laws andss[§{LS] are related to their driving
behaviors. The adoption of risky driving behavimsreases young adults’ risk of motor
vehicle crashes [MVCs]. This increase in young &duilsk of MVCs helps explain the
increased mortality and morbidity experienced byngadults. This research used a
conceptual model (see Figure 1) that incorpordteddur constructs (RTA, RP, KLS
and risky driving behaviors [RDB]) to analyze tledationships among them. The
purpose of this study was to improve understandirtge factors that lead to increased
risks of MVC-related mortality and morbidity for yng adults in Belize, to provide
support for the development of evidence-based progy and, more importantly, to
investigate the relationships involving young asiuRTA, RP, KLS and RDB. This
study obtained data to investigate the relationalmpng the fours constructs (RTA, RP,
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KLS and RDB) to address five research questionstefest (a) To what extent are the
specific stages of the Precaution Adoption Protésdel [PAPM] observed in the study
population?, (b) What is the relationship betwesleded demographic factors and risky
driving behavior and the stages of PAPM?, (c) Wh#te relationship between young
adults’ risk-taking attitudes and risky driving laefiors and the stages of PAPM?, (d)
What is the relationship between young adults’ kieolye of road laws and signs and
risky driving behaviors and the stages of PAPM®, @) What is the relationship
between young adults’ risk perceptions and riskyiglg behaviors and the stages of
PAPM?

This study used a nonexperimental, cross-sectr@salrch design to illustrate
the relationships among RTA, RP, KLS and RDB ofngadults at the University of
Belize [UB]. The study design permitted the exarmoraof the strength and direction of
relationships among these variables and provideettaer understanding of the
relationships among the variables that may sertbeabasis for future studies, the
development of evidence-based intervention prograolecy development and health
education programs. A convenience sample of 53fesits, enrolled at UB during the
second semester of the academic year 2006-200lewmd the questionnaires.
Frequency distributions were used to investigageptiesence of the various stages of
PAPM. To investigate the relationships of younglsd®RTA, RP, KLS and RDB,

structural equation modeling [SEM] was used.
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Discussion of Results

This section provides a summary of the results tsedldress the five research
qguestions of this study. The results are summaified each of the listed research
guestion below.

Research Question 1: To what extent are the spestdges of the Precaution
Adoption Process Model (PAPM) observed in the spapulation?The enforcement of
road laws in Belize does not appear to be a pyiodis a result, infractions such as
speeding, drinking and driving and lack of seaths# are frequently committed. It was
expected that stages three, four, and five withenRAPM would be the most prominent
stages observed in the population. The resultsategidhat the majority of the
participants were past the anticipated stages arttipants were predominantly in stage
6 followed by stage 7.

Several factors can help explain the results rélaieuestion 1. First, the PAPM
staging algorithm assigns participants into stdmyetheir responses to questions selected
from the survey on seat belt usage. The limitatibtinis assignment is that individual
responses are guided by broad variations of séatisege. The broad variations
artificially increased the distributions of indiwdls assigned to stages 6 and 7. Second,
persons were assigned to stages that were realgiicappropriate. For example, some
participants reported that they were not awaréefrisks of MVCs and yet they reported
that they always used seatbelts. Therefore, a pevbo was assigned to stage 1 may
have reported behavior consistent with stage #dJ bersons may be using seatbelts
independent of the recognition or awareness ofisle of MVCs which may help to
explain the apparent contradiction of being assigndwo separate stages. Social
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pressures may also encourage persons to adopelsesst in the absence of any
acknowledgement of the risks of MVCs.

Other factors that occurred prior to the survey mmaye also contributed to these
results. Prominent members of the student body wedved in separate MVCs
resulting in major injuries prior to the survey.i¥may have heightened the awareness of
the dangers of MVCs. Additionally, the DepartmehTansport held its annual “Traffic
Safety Week” in mid-November of 2006. This may hhad a lasting effect on seatbelt
usage. Finally, social desirability response biay mave influenced the responses to the
survey items for PAPM algorithm.

Based on the results, the PAPM staging algoriths mad an efficient tool and
may be fallible in the identification of the var®@&®APM stages present in this young
adult population. Previous research has showrsthalarly constructed algorithms have
led to the grouping of several PAPM stages (Tiiiil2003). The collapsing of these
stages reflects the inherent disadvantage of ubmglgorithm to identify the various
PAPM stages.

Research Question 2: What is the relationship betwselected demographic
factors and risky driving behavior@f the four demographic factors (being male, b&ing
driver, crash experience, and age) investigatedeidand crash experience had a
statistically significant positive direct effect asky driving behaviors. These direct
effects on risky driving behaviors can be categatias small to medium (Kline, 1998).
These direct effects suggest that persons withnEaperience will most likely exhibit
Risky Driving Behaviors and persons who were Dswspuld most likely exhibit Risky
Driving Behaviors but not as much as those withs@raxperience.
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Belizean drivers can apply and obtain a drivecsrise once they meet the
prerequisite criteria set by the Transport Depantim& written exam is included in this
criteria and is based on a 46-item handout ste#aming a minimum number of topics
related to the Motor Vehicle and Road Traffic A&ttorney General’s Ministry [AGM],
2003).The licensing process is not an intensivegs® and can be applied at the
discretion of the transport officer (AGM, 2003).érkfore, drivers who pass the written
exam would have the bare minimum knowledge of daellaws and signs governing
motor vehicles in Belize. The items for the suruegd in this study were developed from
the 46-item handout sheet provided by the Trandpepartment. Hence, the result
showing that drivers would most likely exhibit RysRriving Behaviors was not
unexpected.

The result showing that persons with Crash Expedemill most likely exhibit
Risky Driving Behaviors suggests that these perbane not adopted safe driving
practices. However, an overt relationship existsvben being a driver and
demonstrating risky driving behaviors, as the fatBnnot be present without the former.
Therefore, the result of interest would be the ificgmt relationship between crash
experience and risky driving behaviors. Interesyingrash experience did not lower
risky driving behaviors; rather, it positively in#nced the practice of risky driving
behaviors. This phenomenon may be largely explaiyeaptimism bias, which may lead
to a lowered interpretation of risks of MVC. Optsm bias may lead young adults to
believe that they have perceived control over thisks as well as a perception of low
probability of these risks (Branstréom et al., 20B&pwn, 2005; Chambers & Windschitl,
2004; Deery, 1999; Dejoy, 1989; Harre, Foster, &€, 2005; Weinstein, 1987; 1989;
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1998; 2003). Even though the risks of MVCs are geaed by these drivers, their
interpretation of these risks may lead them todwelithat they have perceived control
over these risks as well as a perception of lovbghdity of these risks. This finding is in
line with previous studies focusing on the intetatien of risks by persons in 18-to-24
year age group (Branstrom et al., 2005; Brown, 2@@ambers & Windschitl, 2004;
Deery, 1999; Dejoy, 1989; Harre, Foster, & O'N&ld05; Jonah, 1986; Weinstein, 1980;
1987; 1989; 1998; 2003).

Research Question 3: What is the relationship betwung adults’ risk-taking
attitudes and risky driving behaviorsRisk-Taking Attitudes [RTAhad a statistically
significant positive direct effect on Risky Drivirgehaviors [RDB]. The size of this
RTAs’ direct effect on RDB can be categorized as medwharge (Kline, 1998).

The factor loadings were acceptable and explair@draficant portion of the
variance for RTA. For RTA, the pooled items for iking and Driving provided the
highest factor loadings value followed by Ridingwan Unsafe Driver, Speeding, and
Concern for Others. The beta value for the relatigmbetween RTA and RDB shows a
strong relationship between RTA and RDB. The magiatof the beta weight for RTA
suggests that persons exhibiting high propensitiRibA will most likely exhibit Risky
Driving Behaviors.

The strong relationship between RTA and RDB coiesidith previous research
establishing the correlation between attitude agtthlior and shows that the appropriate
corresponding measures for each RTA concept wéieedt(Kraus, 1995). The results
showing a strong relationship between RTA and RDpsrt evidence identifying the
specific attitude-behavior correlations (Ajzen, 898jzen & Fishbein, 1977; Assum,
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1997; Fishbein & Ajzen, 1972; Kraus, 1995; ParR&)2; Ulleberg & Rundmo, 2002;
Ulleberg & Rundmo, 2003; Whissell & Bigelow, 2003).

Research Question 4: What is the relationship betwsung adults’ knowledge
of road laws and signs and risky driving behaviotsffowledge of road laws and signs
[KLS] had a positive direct effect on risky drivitghaviors that was not statistically
significant. As a result of failing to find a stgtically significant result, research question
four could not be answered.

The factor loadings were acceptable and explairgdraficant portion of the
variance for KLS. For KLS, the pooled items for Kriledge of Road Signs had a higher
factor loading value than Knowledge of Road Lawse beta value, for the relationship
between KLS and RDB, does not show a strong reistipp between KLS and RDB. The
magnitude of the beta weight for KLS suggests #haigh score on KLS was not related
to the expression of Risky Driving Behaviors.

As mentioned previously, the process of obtainimigiger’s license in Belize is
not an intensive one and requirements can be apalithe discretion of the transport
officer (AGM, 2003). Drivers who pass the writtexaen would have the bare minimum
knowledge of the road laws and signs governing matbicles in Belize. In addition, the
SEM analysis of the survey’s knowledge may havenbeuenced by missing data.
Although the link between knowledge and behaviar been establish, previous research
indicated that possessing knowledge does not nedgdsanslate into and adoption of
safe behaviors. The lack of a comprehensive knayded road laws and signs and the
effect of missing data would help explain the la€la statistically significant relation
between KLS and RDB.
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Research Question 5: What is the relationship betweung adults’ risk
perceptions and risky driving behaviors2f the three constructs of interest (Risk-Taking
Attitudes, Risk Perception and Knowledge of Road4.and Signs) investigated, Risk
Perception [RP] had a statistically significant atdge direct effect on risky driving
behaviors. The size of this risk perceptiotisect effect on risky driving behaviors can
be categorized as small to medium (Kline, 1998).

The beta value, for the relationship between RPRIDB, shows a negative
relationship between RP and RDB and suggests #énabps exhibiting low RP will most
likely exhibit Risky Driving Behaviors. The findingf lowered risk perception is
consistent with previous research showing that gainvers were more likely to adopt
risky driving behaviors due to their low perceivesks of being involved in a crash
(Deery, 1999; Finn & Bragg, 1986; Mathews & MoraAg86; Williams 2003).
Conclusions

Overall this study found that a significant relasbip exists among the three
attitudinal factors of interest (young adults’ Fglking attitudes [RTA], risk perception
[RP], and knowledge of road laws and signs [KLSW aisky driving behaviors [RDB].
These three factors in the model accounted fork8®mPthe variance and helped to
explain risky driving behaviors. Of the three aitiihal factors studied, young adults’
RTA was the main predictor for risky driving behand. The influence of RTA is
supported by previous research investigating tlatioaship between RTA and RDB
(Iversen, 2004; Malfetti, Rose, DeKorp & Basch, @9Barker, 2002; Ulleberg &
Rundmo, 2002; Ulleberg & Rundmo, 2003; West & Ha897). Previous research has
shown a strong correlation between RTA and RDBrger, 2004; Malfetti, Rose,
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DeKorp & Basch, 1989; Parker, 2002; Ulleberg & Ramag 2002; Ulleberg & Rundmo,
2003; West & Hall, 1997). The second factor relateBDB was the factor RP. The
relationship between RP and RDB was different tharRTA-RDB relationship in that
RP was negatively related to RDB. This negativati@hship means that as RP is
lowered more RDBs are manifested. The finding gpsuted by previous research
(Deery, 1999; Finn & Bragg, 1986; Frick, Rehm, KnBleifinger, & Hasford, 2000;
Sagberg & Bjgrnskau, 2006; Williams 2003). The vestkelationship was observed
between KLS and RDB. Previous research has higelitine importance of utilizing
educational strategies as an integral componegffeftive interventions to address
MVCs (Al-Madani, 2000; Al-Madani, & Al-Janahi, 20822002b; Carstensen, 2002;
Charlton, 2004, 2005; Dinh-Zarr et al., 2001; Hatwkeskinen, Gregersen, Glad, &
Hernetkoski, 2002; Hedlund & Comptom, 2005; Mayh&wimpson, 2002). Although
this study did not demonstrate a significant relaghip between KLS and RDB, the
importance of educational strategies to increassewess of and adherence to motor
vehicle laws, safety measures and risks of MVGaiported by previous research
(Dinh-Zarr, et al., 2001; Task Force on Communitgv@ntive Services, 2001; WHO,
2004b).

In conclusion, this study showed that young achdid elevated risk-taking
attitudes and low risk perceptions, all of whichreased the manifestation of risky
driving behaviors. This study did not identify dateonship between knowledge of road
laws and road signs and risky driving behaviors wWes statistically significant. Overall,

the findings suggest that interventions should $omo reducing risk-taking attitudes and
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on increasing risk perceptions. Such interventioay reduce the manifestation of risky
driving behaviors and in turn, lower the incidern¢®1VC-related injuries and deaths.
Strengths and Limitations of Study

StrengthsMVCs have been one of the 10 leading causes o de&elize.
However, research into the behavioral factors ¢batribute to MVCs has not been
carried out. This study is the first one of itskihat investigates the factors that
contribute to MVCs in Belize. Apart from nationalcaNon-Governmental Organizations
[NGO] reports, only one non-peer reviewed jourritke about MVCs was discovered
through the literature review. The national and N€&@ports dealt only with univariate
analyses of MVCs and have provided sparse detaiépalemiological data related to
MVC-related injuries and deaths without delvingithhe underlying causes of MVCs.
Hence, this study initiates a formal attempt toordcand understand the factors related to
behaviors that may increase the risk of MVCs. Tiogeeprovides solid data that could
be used to develop interventions seeking to meigja¢ effects of MVCs.

The participants in this study were young adult$al34 years of age who were
enrolled at UB during the 2006-2007 academic yElae. results of this study may be
generalizable to young adults enrolled at the Usiag of Belize. The results may also
be generalizable to students enrolled in othelatgrtevel institutions in Belize, because
the university student population is derived frdrade feeder institutions

Apart from being the first study to investigate factors related to risky driving
behavior, this study also places the focus oruditial factors that may influence the risk
of being involved in MVCs, and by extension, beisi of injury or death due to MVCs.
The two previous studies focused on basic univaaaglysis on the number of crashes
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and legal charges that were levied. Hence, thidydbuings a more in-depth analysis of
factors that would provide a sound basis for irgation development.

The structural equation modeling [SEM] procedumevpted a robust
simultaneous analysis of the multiple factors ¢éiest rather than conducting multiple
individual univariate or bivariate analyses of Hane factors. SEM also provided a
platform to analyze latent variables. Consequegtinstructs that can not be measured
directly are measured by using multiple indicatbet provide a conceptual basis for a
particular construct. As a result, SEM makes itsflle to measure constructs that were
used in this study to identify their relationships.

Limitations This study has several limitations or methodalabweaknesses that
necessitate caution in interpreting or generaliziregstudy’s results (Heppner &
Heppner, 2004; Pyrczak & Bruce, 2000).

Participation in this study was voluntary and basedelf-reporting from the
participants and may be sensitive to social de#iinabias. The self-reporting may
increase the possibility of social desirabilitystaat has been found in studies utilizing
guestionnaires and interviews. Over-reporting atiselt use is another phenomenon that
would influence seatbelt use reports. Nelson (19@é)d over-reporting of seatbelt use
rates ranging from 2% to 4%.

The participants in this study were young adult$al24 years of age who were
enrolled at UB. These participants may differ frpoung adults in the general population
including those who are enrolled in other juniolleges. This study’s results may only

be applicable to young adults enrolled at UB.
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The fit indices for this study would globally nag lacceptable but still provided a
reasonable basis for further interpretation. Howegeod or perfect fitting models can
also present unique problems for interpretatiomi@iken & Waller, 2003) and the
suggestion is that focus should center on a mb@elffits closely rather than one that fits
exactly. The less than acceptable fit indices cbeldiue to a number of reasons not
limited to the correlation of error variances whidwe been observed in research
utilizing survey instruments as well as to the eteof sample size. Error variances are
expected to be uncorrelated and adjustments tec@mglation would require analyses
that have not provided reliable statistical adjuestis.

SEM analysis has been referred to as causal maatblsinmeasured variables
and has been used to establish causality. Howtheecross-sectional design of this study
limits the conclusions that can be drawn and tkalte are not appropriate for the
establishment of cause and effects of the variabldss study. Thus, this cross-sectional
study is correlational in nature and any causaliehship cannot be inferred. Whereas
the argument can be made that this study may mweetftthe three conditions needed to
establish causality, this study does not meet xpereamental rigor criterion to establish
causality.

Data Collection Lessons

Questionnaire Receptiostudents were receptive to the idea of compldtieg
guestionnaire even though the questionnaire se@&@ngthy. Only two students declined
to participate in this survey. | believe this hyggticipation or low attrition rate may be
partly due to the novelty of participation in suyset the university. Students who
completed the survey expressed interest in thditiges of the study. On various
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occasions after the completion of the survey, sitgdasked questions pertaining to the
importance of addressing the perceived high numife$v/Cs and the increased risk of
injury due to MVCs. In addition, lecturers were pagive of the research by generously
providing class time for the distribution, compbetiand collection of the questionnaire.

Logistics.Initially, the survey was scheduled for the fsstmester of the 2006 to
2007 academic year. Final IRB approval was notivedeuntil late into that semester.
Preparations were made to continue with the sutveyever, after consultation with
faculty members the plans for data collection werstponed to the following semester.
Logistically, this proved to be a fortuitous dearsi The commencement of a new
semester provides an opportune time when lecthigers an inclination to accommodate
surveys during class time. Permission and supperé neceived from the deans of the
various faculties to contact the individual lectsref the selected courses. This
individualized contact more than likely served ¢meince lecturers to support the survey
by allotting class time.
Implications for Public Health

WHO (2004b) has recognized the impact of MVCs wwite and declared the
2004 World Health Day to promote awareness, engeudascussion and mobilize action
to address MVCs. Belize has also recognized thaatngf MVCs, as well as, the
urgency of developing research-based interventiograms to address the enormous
challenge in maintaining a healthy young populatitime collection of data relating to
MVC injuries in Belize, as an integral part of raggh-based intervention programs, is
essential. Currently, a systematized approachddressing injuries, especially those
related to MVCs, in Belize is practically nonexigteThe interventions applied in Belize
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do not appear to be based on studies providingssacgdata or a theoretical basis for
their application. The approach of implementingnaentions without in-depth
investigation as to whether they are relevant ¢éoBilizean population may not
appropriately incorporate the factors affectingnopacting drivers’ behavior and other
factors contributing to MVCs in Belize. Howeverigtiirend is about to change. The
government of Belize has recently established ter-ministerial task force to provide a
more cohesive and comprehensive approach to addié&srelated injury and deaths.

This study’s result can be used to formulate irgatins to decrease young
adults’ risky driving behaviors. The results canused to provide direction to current
health education strategies. Since risk-takingualéis seems to have a large impact on
risky driving behavior, interventions that are deped should focus on improving young
adults’ risk-taking attitudes to help them loweeittrisky driving behaviors. These
interventions would target the attitudes that leagpeeding, aggressive driving,
distracted and not adhering to traffic laws. Setgndterventions should also target
young adults’ low risk perceptions and assist themecognizing dangers associated with
risky driving behaviors. The study’s result showeat the participants had lowered
perceptions of risks related to risky driving beloas. Therefore, interventions should
highlight the risks associated with risky drivinghaviors and enable young adults to
identify risky driving conditions that may leadnwotor vehicle crashes.

The analyses did not show any significant relatigméetween knowledge of
road laws and signs with risky driving behaviorswéver, the information pamphlet and
written exam, that applicants receive, does notjadiely provide sufficient information
on road laws and signs. The information for thetemi test consists of 48 statements that
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cover topics related to road laws and signs asagetither miscellaneous topics. These
miscellaneous topics cover rules on roadways thdbmger exist or are applicable to
only one city in Belize. Therefore, a recommendatmthe Department of Transport
would be to conduct a complete revision of the exation process. The revision would
ensure that updated information is included indheer education package and that
obsolete and irrelevant information are removeck fi@vised knowledge section of the
license process would allow the driver’s licenspl@pnt to become familiar with
Belize’s road laws and signs.

Because a lack of adequate epidemiological andeocnomic data on MVCs at
the national level impedes effective national artdrmational response (WHO, 2004d),
this study adds significantly to the body of knodde on MVCs in Belize. This study
provides support for a systematized approach iévelopment and implementation of
intervention programs addressing the effects of MV@&Ithough these findings may be
applicable to a limited sample, they coincide vgtbvious research that supports the
relationship among risk-taking attitudes, risk ggtoon, and risky driving behaviors. As
such, these findings add to the body of knowleadgeiding on behavioral factors related
to MVCs, especially in Belize where limited resdaon this topic has been conducted.
Implication for Future Research

Research findings from these studies may not bkcapte to the larger
population of young adults in Belize. Thereforattier research must be conducted to
investigate whether similar findings will be obtaghif the survey was conducted in the

other 11 junior colleges in Belize. A comparison tan be made to determine whether

125



the findings from this study differ from finding$ esearch that includes a selected
number of junior colleges in Belize.

Apart from surveying the other junior colleges ti@r research must include the
young adult population who are not enrolled initiedal junior colleges (e.g. Institute
for Technical Vocational Education and Training)tuwse who are not enrolled in any
educational institution. Research that includesogendiverse sample of the young adult
population may validate the findings of this stuaymay provide results that differ from
the ones of this study. Such findings are of kegantance to any intervention strategies
that are developed to address the risk of injurgeath due to MVCs.

In addition, a thorough examination of the proaafssbtaining a driver’s license
must be carried out with the purpose of strengtigethe criteria required to obtain a
driver’s license. Currently, the criteria for olvtisg a driver’s license are not stringent
and may be discretionary in application. A writeetam is included in the criteria and is
based on a 46-item handout sheet containing a mmimumber of topics related to the
Motor Vehicle and Road Traffic Act (AGM, 2003). Tieéore, drivers who pass the
written exam would have the bare minimum knowledfjhe road laws and signs
governing motor vehicles in Belize. A revision béttest material is warranted. This
revision must be in tandem with a comprehensivelaud of the 46-item informational
handout sheet provided by the Transport Department.

Furthermore, research into whether changes iuditiél factors occur over time
must be explored and conducted. These longitudindies would capture any changes
or the stability of the attitudinal factors relatedrisky driving behaviors. Longitudinal
studies would also capture any changes that maytbleuted to research-based
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intervention programs and serve as a means of &wuadLthe effectiveness of these
programs.

Although these findings are derived from attitudliia@tors related to driving
behaviors, the key concepts of this study have mamd to be applicable and relevant to
other health behaviors of young adults (Branstroad.e2005; Brown, 2005; Chambers
& Windschitl, 2004; Deery, 1999; Dejoy, 1989; Harr@ster, & O'Neill, 2005;
Weinstein, 2003; Williams 2003). Therefore, futueeearch could investigate whether
the finding of this study can be applied to othgky behaviors such as substance abuse,
intimate partner violence, and youth violence fhazge a risk to the wellbeing of young
adults in Belize.

One of the results was that the majority of thetip@ants reported using
seatbelts either occasionally or always. The fraquef reported seatbelt use seemed
high considering that enforcement of seatbelt sig®t a priority in Belize. The reported
high seatbelt usage rate should be verified by&urtesearch to determine whether it
represent an accurate representation of adoptipreghutions or just a figure influenced
by social desirability response bias. If the fornsesupported, then an opportunity exists
for the development of interventions that highlighe adoption of seatbelt use and other
precautions.

Although this study only investigated human factelated to MVCs, other
aspects that are related to MVCs also need toussiigated. Further research would
focus on road engineering, enforcement, legislan educational factors that are

related to MVCs in Belize. As an example, reseaalid be conducted to determine
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whether the road and highways are built with engyiimg designs to reduce the risk of
MVCs.

Students expressed an interest in the study’s.tBpigng both the pilot testing of
the survey and the main study, students askediqnsgiertaining to the importance of
addressing the perceived high numbers of MVCs hadncreased risk of MVCs related
injury and death. The students’ expressed intenestprovide an opportunity to conduct
qualitative research on their interpretation anct@gtions of factors related to risky
driving behaviors. Qualitative research could bedu® develop evidenced-based
interventions that focus on risk-taking attitudesl aisk perception of selected driving

behaviors.
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Dear Mr. Hoare and Dr. McDermott:

On July 26, 2006, the Institutional Review Boaf@E) determined that your Application
for ExemptionMEETS FEDERAL EXEMPTION CRITERIA two (2). PLEASE
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the finalized document must be submitted to the IRBvia a Modification Request
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conducted in a manner consistent with the ethigatples outlined in the Belmont
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Prof. Dennis Freeman

Director
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University of South Florida
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Dear Sir,

This letter serves to express support for and provide permission to Mr. Ismael Hoare to conduct
data collection at Sacred Heart Junior College for his research entitled “Attitudinal Factors
Related to Driving Behaviors of Young Adults in Belize: An Application of the Precaution
Adoption Process Model”.

Ismael Hoare’s research proposal has been reviewed and has been found to be appropriate for the
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Mr. Hoare will be provided the necessary administrative assistance and resources to conduct his
survey at Sacred Heart Junior College. Based on the minimal risks associated with his research,
Sacred Heart Junior College is prepared to handle unanticipated /adverse events.

Should you need further information, you may contact my office through the following:
Telephone Number: 501-824-2758

Fax: Number: 501-824-3759
Email: chris@she.edu.bz OR caird@btl net
Sincerely,

A

Christépher G. Aird, M.Ed.
President
Sacred Heart Junior College
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Mr. Dennis Freeman

Director

Division of Research Integrity and Compliance
University of South Florida
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Tampa F133612-4799

Dear Sir,

This letter serves to express support for and provide permission to Ismael Hoare to
conduct data collection at the University of Belize for his research entitled “Attitudinal
Factors Related to Driving Behaviors of Young Adults in Belize: An Application of the
Precaution Adoption Process Model”.

Ismael Hoare’s research proposal has been reviewed and has been found to be
appropriate for the student population at the University of Belize.

Ismael Hoare will be provided with the necessary administrative assistance and resources
to conduct his survey at the University of Belize. Based on the minimal risks associated
with his research, the University of Belize is prepared to handle unanticipated /adverse
events.
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Provost
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Appendix E: Driving Behavior Survey - First Draft
Attitudinal Factors Related to Driving Behaviors of Young Adults in Belize: An
Application of the Precaution Adoption Process Mode

By
Ismael Hoare, M.P.H.

INSTRUCTIONS

Your class has been selected to participate issediation research study on risky
driving behaviors, risk-taking attitudes, risk pgption and knowledge of Belizean road
law and signs among 18-24 University of Belize stud.

The survey is completely voluntary. You may chotskeave certain questions
unanswered and you may stop at any time. The sulvey not require you to put your
name or provide any information that may revealrydantity.

Your responses will be kept strictly confidentiabdeavailable only to the researchers.

Thank you for filling out this survey!
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Appendix E: Continued

Section I. Risky Driving Behavior Questions
In the past year, how often if ever do you do thioWing activities while driving. Please
circle your choice.

10

11

Speeding

How often do you exceed the speed limit of 25 nmpthe villages, towns or cities
(by more than 10 mph)?

1 Often 2 Sometimes 3 Rarely 4 Never

How often do you exceed the speed limit on tighway (by more than 10 mph)?
1 Often 2 Sometimes 3 Rarely 4 Never

How often do you drive fast to show others thai gan speed and still keep the
car under control?
1 Often 2 Sometimes 3 Rarely 4 Never

How often do you drive fast to show off to paggas in the car?
1 Often 2 Sometimes 3 Rarely 4 Never

How often do you worry that you will be caughesging?
1 Often 2 Sometimes 3 Rarely 4 Never

How often have you raced another driver on tighway?
1 Often 2 Sometimes 3 Rarely 4 Never

Distracted Driving
This next section is about behaviors that driveay do while driving.

How often, if ever, do you talk to other passeagehile driving?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you read, such as a baekyspaper, mail, or notes while
driving?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you eat or drink whilewdng?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you deal with childrentive back seat while driving?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you talk on a cellulaople while driving?
1 Often 2 Sometimes 3 Rarely 4 Never
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12

13

14

15

16

17

18

19

20

21

22

23

24

Appendix E: Continued

How often, if ever, do you do personal groon(such as, combing hair, shaving,

putting on makeup) while driving?

1 Often 2 Sometimes 3 Rarely 4 Never
How often, if ever, do you change radio stati@i3s or tapes while driving?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you use a PDA, such Bslan Pilot, while driving?
1 Often 2 Sometimes 3 Rarely 4 Never

Aggressive Driving

How often, if ever, do you cut in front of anettdriver?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you use the shouldersheroad to pass traffic?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you make an angry, inaglor obscene gesture or
comment toward another driver such that they heaee it?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you pass a vehicle onra&?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you pass a vehicle oilla h
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you pass a bus lettirfgpassengers without slowing
down?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you tailgate another ¢
1 Often 2 Sometimes 3 Rarely 4 Never

Not adhering to traffic laws

How often, if ever, do you drive through an re&etion without stopping?
1 Often 2 Sometimes 3 Rarely 4 Never

How often, if ever, do you slow down, but natpstompletely at a stop sign?
1 Often 2 Sometimes 3 Rarely 4 Never

How often do you ignore traffic laws to get ath@atraffic?
1 Often 2 Sometimes 3 Rarely 4 Never
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25 How often do you break traffic laws due to peessure?
1 Often 2 Sometimes 3 Rarely 4 Never

26 How often do you drive the wrong way down a @rasr street?
1 Often 2 Sometimes 3 Rarely 4 Never

27 How often do you yield to pedestrians at a pe@escrossing?
1 Often 2 Sometimes 3 Rarely 4 Never

28 How often do you reverse your vehicle the wraray down a one-way street?
1 Often 2 Sometimes 3 Rarely 4 Never

29 How often do you reverse your vehicle the onhiigaway?
1 Often 2 Sometimes 3 Rarely 4 Never

Section Il.  Precaution Adoption Process Model Quegins

Read each item carefully and respond by circling ofnthe following. If you are not sure
about an answer, do not leave the item blank, bhobse the best possible response.

30

31

32

33

Have you ever heard about young people being hurtator vehicle crashes?
1 Yes

2 No

3 Don’t Know

Have you ever heard about the need to use #sdtherevent injury from motor
vehicle crashes?

1 Yes
2 No
3 Don’'t Know

Do you ever travel in a car (your car, somedse' €car, or taxi)?
1 Yes

2 No

3 Don’t Know

Do you travel in.....

Your car most often

Someone else’s car most often
Taxi most often

Don’t know
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34 When you travel in a car, or taxi, do you use dlsdt?
1 Yes (Skip to question 36)

2 No
3 Don’'t Know
35 Have you thought of using a seat belt?
1 Yes
2 No
3 Don’'t Know

36 How often do you use a seat belt when you travgbur car, someone else’s car
or taxi? Would you say.....

1 Never
2 Almost never
3 Sometimes
4 Usually
5 Almost always
6 Always
37 Do you plan to use a seat belt more often?
1 Yes
2 No
3 Don’'t Know
Section lll.  Risk-taking Attitudes

Read each item carefully and respond by circling ofithe following. If you are not sure
about an answer, do not leave the item blank, imet@response as close as possible to
how you really feel.

Riding with an unsafe driver

38 | would get in the car with a driver who hasrbéenking if | knew and trusted
him or her.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

39 | would get into my friend's car even though/Bles known to be an unsafe
driver.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

40 | would get into the car with a careless drivéthad no other way to get home.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree
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| would ask my friend to let me out of the camediately if she/he drove
recklessly.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| would not even consider riding with a drunksma.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| might get in the car with a driver who hasrbdenking.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| would rather walk a hundred miles than get eatcar with an unsafe driver.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

Speeding

It's alright to race when driving.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

If you have good driving skills, speeding is O.K
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| usually (or will usually) drive faster when rfnends are in the car.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

It is fun to drive fast.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

Driving 5 or 10 miles above the speed limit iK(because everyone does it.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| think it is O.K. to speed if traffic conditisrallow you to do so.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree
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| like (or will like) to show off my skill by dving fast.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

Concern for others

It makes me feel good when | am courteous terathvers.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

Hurting someone else with my car would scar ondife.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| don't think of others because if | did thatlsen | would get into a crash.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| couldn't live with myself if | hurt another man being.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

It usually doesn't pay to be concerned abowdrethecause most others aren't
concerned about me.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

If | cause a motor vehicle crash because oiditypl hope I'm the one who gets
hurt.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| obey (or would obey) all laws when kids ar¢hwne because | want them to
grow up to be safe drivers.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

It is inexcusable to take a human or animalddeause of one's carelessness.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree
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| hope | never get into a crash in which somestirt and it is my fault.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

If I hurt someone because of my driving, | nevant to drive again.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

Drinking and driving

| don't need anybody to tell me when they thiwé had enough to drink.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

If you have just one or two beers while driviitg, O.K.
1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

It's O.K. to drive if you have one or two drirdesd you feel in control.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

Drunk driving is unlawful and whoever doesn'eplbhis law should be punished
severely.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

Even though | know it can be dangerous to daim drive, | would do so anyway
in most cases.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

If I had a lot on my mind, a drink or two wouldlp me get my head together
before driving.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

| think they exaggerate the risk of getting iatorash due to drinking and driving.

1 Strongly agree 2 Agree 3 Disagree 4 Strongly
disagree

165



Appendix E: Continued

Section IV. Risk Perception Questions

Read each item carefully and respond by circling ointhe following. If you are not sure
about an answer, do not leave the item blank, ivet@response as close as possible to
how you really feel.

Emotion-based risk perception
69 How often are you feeling unsafe that you cdoddnjured in a traffic crash?
1 Often 2 Sometimes 3 Rarely 4 Never

70 How often are you worried that you could berieglin a traffic crash?
1 Often 2 Sometimes 3 Rarely 4 Never

71 How often are you feeling unsafe that a youngtambuld be injured in a traffic
crash?
1 Often 2 Sometimes 3 Rarely 4 Never

72 How often are you worried that a young adultiddae injured in a traffic crash?
1 Often 2 Sometimes 3 Rarely 4 Never

Cognition-based risk perception
73 How probable do you think it is for a young ddalbe injured in a traffic crash?
1 Very probable 2 Probable 3 Somewhat probable otdpkbbable

74 How probable do you think it is that you coulibjured in a traffic crash?
1 Very probable 2 Probable 3 Somewhat probable otdpkbbable

Concern
75 How concerned are you about traffic risks inegal?
1 Very worried 2 Worried 3 Somewhat worried 4 Matrried

76 How concerned are you about traffic risks fouryg adults in general?
1 Very worried 2 Worried 3 Somewhat worried 4 Matrried

77 How concerned are you that a young adult coalohjured in a traffic crash?
1 Very worried 2 Worried 3 Somewhat worried 4 Mairried

78 How concerned are you that you could be injimealtraffic crash?
1 Very worried 2 Worried 3 Somewhat worried 4 Matrried
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Section V. _Knowledge of road laws
Read each item carefully and respond by circling ointhe following. If you are not sure
about an answer, do not leave the item blank, bhobse the best possible response.

79 On what side of vehicle should a driver keepmpassing another vehicle?
1 right side
2 left side

80 What should a driver do before passing anotakicle?

1 ensure that no pedestrian is crossing the road
2 ensure that there is no traffic coming from tppasite direction
3 signal to the other driver
4 all of the above
81 What should a driver or rider do before he/stoegeds into a major road from a
minor road?
1 continue driving at the same speed
2 slow down
3 come to a complete stop
4 come to a complete stop and yield to the drawethe major road

82 On what side of the road should a driver piclang drop off passengers?

1 left side
2 right side

Knowledge of Road Signs

83 This road sign mea ;

yield to pedestrians

yield to the vehicle in front of you
yield to vehicles on the main road
both 1 and 3

A WNBE
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A

84  This road sign mea¥

1 slow down before proceeding
2 yield to the other driver before proceeding

3 come to a complete stop

85 This road sign mea

1 winding road, do not pass
2 keep straight ahead
3 divided highway ahead

86  This road sign mear

1 road curves at left
2 road slippery when wet
3 vehicle ahead is speeding

Section VI. _Socio-demographic Questions
The following questions are for statistical purpose

Age
87 How old are you? years
Ethnicity
88 Circle the ethnic group in which you belong.
1 Chinese 5 Maya
2 Creole 6 Mennonite
3 East Indian 7 Mestizo/Spanish
4 Garifuna 8 Other
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Sex
89 What is your gender? Male Female
Education

90 What is the highest diploma or degree that yaelearned?
1 High school diploma
2 Sixth form degree

Enrolment status
91 Are you a full-time or part-time student?

1 full-time student
2 part-time student
92 Do you drive?
1 Yes
2 No
If yes, how often?
1 Once a month or less
2 Two or three times a week
3 Four or five times a week
4 Daily

93 Do you have a valid driver’s license?

1 Yes
2 No
3 Don’'t Know

94 How many years have you been driving?

95 In which district do you live?

Crash Experience

96 In the past year, have you been in a crash?
1 Yes
2 No
3 Don’'t Know

97 How many times has this happened to you in #s¢ year?
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98 Were you driving or was someone else driving?

1 | was driving
2 Someone else was driving
3 Don’t Know

99 Was anyone injured in the crash?

1 Yes
2 No
3 Don’'t Know
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Appendix F  Driving Behavior Survey - Final Draft

Driving Behavior Survey
FINAL DRAFT

INSTRUCTIONS

This survey is about driving behavior. It has been developed so you can
tell us about how you drive, your attitudes about driving, and your
understanding of traffic laws. The information you give us will be used to
develop better defensive driving programs for young drivers.

DO NOT write your name on this survey. The answers you give will be kept
private. No one will know what your write. Please answer the questions
based on what you really do and how you really feel. Your honest answers
will help us make better decisions.

Completing this survey is voluntary. If you are not comfortable answering
a question, just leave it blank.

The questions that ask about your background will be used only to
describe the types of students completing the survey. Please do not write
your name or provide any information about yourself on the survey.

Make sure you read every question and the instructions to all sections.
When you are finished, follow the instructions of the person giving you the
survey.

Thanks for your help.
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Section A.
For each question, please circle the response that best applies to
you.

1 Almost never (0-20% of the time)

2 Seldom (21-40% of the time)
3 Sometimes (41-60% of the time)
4 Often (61-80% of the time)
5 Almost always (81-100% of the time)

During the past year, how often, did you do the following activities
while driving.

Question Almost Never Seldom  Sometimes  Often  Almost Always

Al. How often do you exceed the 1 2 3 4 S
speed limit while driving
within villages or towns or city
limits?

A2. How often do you exceed the 1 2 3 4 5
speed limit while driving on
the highway?

A3. How often do you drive fast to 1 2 3 4 5
show off?

A4. How often do you worry that 1 2 3 4 5
you will be caught speeding?

A5. How often have you raced 1 2 3 4 S
another driver on the
highway?

A6. How often do you talk to other 1 2 3 4 S
passengers while driving?

A7. How often do you read (such 1 2 3 4 S

as a book, newspaper, mail,
or notes) while driving?

A8. How often do you eat or drink 1 2 3 4 S
while driving?
A9 How often do you talk on the 1 2 3 4 5

phone while driving?

A10 How often do you do personal
grooming (such as, combing
hair, shaving, putting on
makeup) while driving?

[ERY
N
w
SN
(63}
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Al1 How often do you change 1 2 3 4 5
radio stations, CDs or tapes
while driving?

A13 How often do you pass on the 1 2 3 4 5
right of the road to overtake
traffic?

A15 How often do you make 1 2 3 4 5
angry, insulting, or obscene
statements to other drivers
that they hear?

Al17 How often do you pass 1 2 3 4 5
vehicles on a hill?

A19 How often do you tailgate 1 2 3 4 5
other vehicles?

A21 How often do you cruise 1 2 3 4 5
through stop signs?

A23 How often do you break traffic 1 2 3 4 5
laws because of peer
pressure?
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A25 How often do you stop for 1 2 3 4 5
pedestrians in a pedestrian
crossing?

A27 How often do you blow your 1 2 3 4 5

horn when you are upset at
the driving behaviors of other
drivers?
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Section B.
For each question, please circle the response that best applies to
you.

Bl During the past 12 months, have you ever heard about a young person
being hurt in a motor vehicle crash?

1 Yes
2 No
3 Don’'t Know

B2 During the past 12 months, have you ever heard about the importance of
using seat belts to prevent injury resulting from motor vehicle crash?

1 Yes
2 No
3 Don’'t Know

B3 During the past 30 days, have you traveled in a car?

1 Yes
2 No
3 Don’'t Know

B4  When you traveled in a car during the past 30 days, how did you travel?

1 | did not travel in a car during the past 30 days.
2 | usually drove my own car.

3. | usually rode in a car driven by someone else.
4 | usually rode in a taxi

B5 During the last 5 times you rode in a car, how many times did you wear a

seat belt?

1 0 times

2 1-2 times
3 3-4 times
4 5 times
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Appendix F: Continued

When you ride in a car driven by someone, how often do you wear a seat
belt?

Never
Seldom
Sometimes
Often
Always

abrwnN -

The next time you drive a car, do you think you will wear a seat belt?

1 Yes
2 No
3 Don’'t Know

The next time you ride in a car driven by someone else, do you think you
will use a seat belt?

1 Yes
2 No
3 Don’'t Know
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Section C.
For each statement, please circle the response that best applies to

you.

C1

C2
C3

C4
C5
C6
C7

C8
C9

C10
Cl1

C12
C13
Cl4
C15

C16

Statement

| would ride in a car or other vehicle driven
by someone who had been drinking alcohol.

It is fun to drive fast.

| feel good when | am courteous to other
drivers.

The risk of crashing a car after drinking
alcohol is exaggerated.

| am concerned about the safety of others
when | drive.

| would ride in a car driven by someone | did
not know.

| am a better driver after drinking one or two
alcoholic drinks.

It is okay to race when driving.

| would rather stay where | was than get into
a car with an unsafe driver.

| would never drink alcohol and drive.

If I injured someone because of my driving, |
will never drive again.

It is okay to drive above the speed limit.

| would feel guilty if one of my passengers
was injured in a car accident when | was
driving.

People who drink alcohol and drive should
be punished.

Having one or two beers before driving, is no
big deal.

| would ask to be let out of car driven
recklessly by a friend.
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Agree

2
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3

Strongly
Disagree
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Section D.

For each statement, please circle the response that best applies to
you.

D1

D2

D3
D4

D5

D6

D7

D8

D9

Statement

| am concerned about being in a car
accident.

| am concerned about being injured in a
car accident.

| am concerned about how | drive.

I will likely be injured in a car accident
sometime during my life.

| am concerned about people my age
being in a car accident.

| am concerned about people my age
being injured in a car accident.

| am concerned about how people my age
drive.

It is likely that most people my age will be
injured in a car accident sometime during
their life.

Most people my age are concerned about
being in a car accident

D10 Most people my age are concerned about

being injured in a car accident.

D11 Most people my age are concerned about

how they drive.

D12 Most people my age believe that it is

likely that they will be injured in a car
accident sometime during their life.
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Section E.

For each question, please circle the most correct answer.

El

E2

E3

E4

ES

At the junction of two equal roads the driver of a vehicle should yield to the
vehicle on his left.

1 True
2 False
3 Don’'t Know

In any city, town or village, the speed limit for vehicles except trucks, bus
and tractors is 45 MPH.

1 True
2 False
3 Don’'t Know

When approaching other vehicles at night, a driver should use low beam

light only.

1 True

2 False

3 Don’t Know

Before moving forward onto a roadway, a driver should look to his/her
right to see if his/her lane is clear of all traffic.

1 True
2 False
3 Don’'t Know

Drivers must yield to pedestrians standing by to enter a pedestrian cross-
walk..

1 True
2 False
3 Don’'t Know
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E6 When approaching a curve a driver should dip the headlights to alert
oncoming traffic of its presence.

1 True
2 False
3 Don’'t Know

E7 A driver must ensure that there is no traffic coming from the opposite
direction before passing another vehicle.

1 True
2 False
3 Don’'t Know

E8  Which side of the road should a driver pass another vehicle?
1 Right side
2 Left side
3 Don’t Know

E9 Before proceeding onto a major road from a minor road, which of the
following should a driver do?

Continue driving at the same speed

Slow down

Come to a complete stop

Come to a complete stop and yield to the driver on the major road
Don’t Know

gaPLwnN -

E10 Which side of the road should a driver pick up and drop off passengers?

1 Left side
2 Right side
3 Don’t know
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E11 What does this road sign mean? ;

E12

E13

El4

A WNBE

@
What does this road sign means?\—

A OWONPE

What does this road sign mean?

A WNBE

What does this road sign mean?

A OWONPE

Yield to pedestrians

Yield to the vehicle in front of you
Yield to vehicles on the main road
don’t know

Slow down before proceeding

Yield to the other driver before proceeding
Come to a complete stop before proceeding
Don’t know

Winding road, do not pass
Keep straight ahead
Divided highway ahead
Don’t know

Road curves at left

Road slippery when wet
Vehicle ahead is speeding
Don’t know
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Section F.
Read each item carefully and fill in the blank space or circle the
appropriate response.

F1 How old are you? years
F2  What is your gender? Male Female

F3 How do you describe yourself?

1 Chinese 5 Maya

2 Creole 6 Mennonite

3 East Indian 7 Mestizo/Spanish
4 Garifuna 8 Other

F4 Are you a full-time or part-time student?

1 full-time student
2 part-time student

F5 Do you drive?

1 Yes
2 No

F6 Do you currently have a valid driver’s license?

1 Yes
2 No
3 Don’'t Know

F7 How many years have you been driving e.g. car, pickup, motorcycle or
other? years

F8 In which district do you live?

1 Corozal 4 Cayo
2 Orange Walk 5 Stann Creek
3 Belize 6 Toledo
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F9 During the past 12 months, how many times were you in a car accident
while driving?

0

1 time

2 times

3 times

4 or more times

abrwnN -

F10 During the past 12 months, how many times were you in a car accident
when someone else was driving.

0

1 time

2 times

3 times

4 or more times

abhwnN Bk

F11 During the past 12 months, how many times were you in a car accident in
which you were injured and had to be treated by a doctor or nurse?

0

1 time

2 times

3 times

4 or more times

gL wnN -

F12 During the past 12 months, how many times were you in a car accident in
which someone else was injured and had to be treated by a doctor or

nurse?

1 0

2 1 time

3 2 times

4 3 times

5 4 or more times

F13 Overall, how would you rate your driving skills?

Fair

Good
Very Good
Excellent

A OWONPE
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THANK YOU FOR PARTICIPATING.
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Appendix G External Panel List

Name

Abbreviated Research Interest

Dr.

Julie Baldwin*

Research focused on developimgplementing, and
evaluating for adolescents and young adults

Dr. Niki Harré* Design and evaluation of injury pemntion interventions;
youth driving attitudes

Dr. Robert McDermott*

Dr. Dale O. Ritzel*

Dr. Robert M. Weiler* Adolescent health; planningdeevaluation

Dr.

Neil Weinstein

Health psychology; Risk perceps, health-protective
behavior

Dr. Charles Basch Health education program planamdyevaluation
Dr. Brian Jonah Road Safety Programs
Dr. Steve Brown Health psychology; risk perception

Dr.

Daniel V. McGehee

Human factors design, tegt@raluation

Hilde Iversen

Risk and safety research

* Agreed to participate
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Evaluation Guide

Please review the questionnaire based on the folgpguide.

1.

Does the survey appear to measure Risk-takingudltg, Risk Perceptions,
Knowledge of road laws and road signs of Belize Rislky Driving Behaviors?

Does the instrument appear to be appropriate fao P& year old students?

Are there questions that are redundant?

Are the response options appropriate?

Are there any other questions you would like to tdthe questionnaire?

186



Appendix H: Continued

Evaluation Criteria: ¥ Review

Instructions: Please provide a summary of your alVassessment of the instrument
based on the following criteria.

1. Are the directions clear and concise?

2. Are questions appropriate for this target audience?

Are there items that are inappropriate?

Are response options types appropriate?

3. Format: Is the survey easy to navigate?

4, Are there any other comments you would like to add?
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Research Questions Domain Survey Analysis
Questions
1. To what extent are the | Staging questions B1-B8 Staging
specific stages of the PAPM Algorithm
observed in the study
population?
Research Variable Indicators Survey Analysis
Question Questions
2. What is the | Demographic| Socio-demographi¢ F1-F8 CFA
relationship Factors Questions
between selected Crash Experience | F9-F12 Structural
demographic | Risky Speeding Al-A5 Equation
factors and risky| Driving Distracted Driving | A6-Al1l Modeling
driving Behaviors Aggressive Driving A12-A14,
behavior? A16, A18-
A20
Not adhering to A21-A27
traffic laws
Research Variable Indicators Survey Analysis
Question Questions
3. What is the | Risk-taking | Riding with an C1,C6,C9, |CFA
relationship Attitudes unsafe driver C10, C16
between young Speeding C2, C8, C12 Structural
adults’ risk- Concern for others| C3, C5, C11Equation
taking attitudes C13 Modeling
and risky driving Drinking and C4, C7, C10,
behaviors? driving C14, C15
Risky Speeding, Al- A27
Driving Distracted Driving,
Behaviors Aggressive
Driving, Not
adhering to traffic
laws
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Research Variable Indicators Survey Analysis
Questions Questions
4. What is the | Knowledge | Knowledge Of E1-E6, E8- | CFA
relationship Of Road Road Laws E10
between young | Laws Knowledge of E11-E14 Structural
adults’ Road Signs Equation
knowledge of | Risky Speeding, Al- A27 Modeling
road laws and | Driving Distracted Driving,
risky driving Behaviors Aggressive
behaviors? Driving, Not

adhering to traffic

laws
Research Variable Indicators Survey Questions  Analysis
Questions
5. What is the | Risk Cognition-based D4, D8, D12 CFA
relationship Perceptions Perception
between young Emotion-based D3, D7, D11 Structural
adults’ risk Perception Equation
perceptions Concern D1, D9, D10 Modeling
and risky Risky Speeding, Distracted | A1- A27
driving Driving Driving, Aggressive
behaviors? Behaviors | Driving, Not adhering

to traffic laws
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Evaluation Criteria:

Instructions: Please provide an assessment afstreiment based on the following

criteria.
1. Are the directions clear and concise?
2. Are questions appropriate for this target audience?

Are there items that are inappropriate?

Are response options types appropriate?

3. Format: Is the survey easy to navigate?

4, Are there any other comments you would like to add?
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Appendix K SEM Output

Mplus VERSION 3.0
MUTHEN & MUTHEN
06/26/2007 1:06 PM

INPUT INSTRUCTIONS
TITLE: Path Analysis for Attitudinal Factors

DATA:
FILE IS "F:\Entire scales JUNE 20.sps";

format (17F8.4);

VARIABLE:
NAMES ARE B1 B2 B3 B4 A1 A2 A3 A4 P1 P2 P3 K1 K2 Male DrvY Crsh Age;
MISSING ARE B1 B2 B3 B4 A1 A2 A3 A4 P1 P2 P3 K1 K2 Male DrvY Crsh Age (99);
USEVARIABLES ARE B1 B2 B3 B4 A1 A2 A3 A4 P1 P2 P3 K1 K2 Male DrvY Crsh Age;

Analysis:
iterations=10000;
TYPE=MISSING H1;

MODEL:
RTA by A1 A2 A3 A4;
RP by P1 P2 P3;
KLS by K1 K2;
RDB by B1 B2 B3 B4;

RTA with RP;

KLS with RTA;

KLS with RP;

RP ON Male DrvY Crsh Age;
RTA ON Male DrvY Crsh Age;

KLS ON Male DrvY Crsh Age;
RDB ON RTA RP KLS Male DrvY Crsh Age;

OUTPUT: SAMPSTAT MODINDICES (0) STANDARDIZED;

INPUT READING TERMINATED NORMALLY

Path Analysis for Attitudinal Factors

SUMMARY OF ANALYSIS

Number of groups 1
Number of observations 532
Number of dependent variables 13
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Number of independent variables
Number of continuous latent variables

Observed dependent variables

Continuous
Bl B2 B3 B4 Al
A3 A4 P1 P2 P3
K2

Observed independent variables
MALE DRVY CRSH AGE

Continuous latent variables
RTA RP KLS RDB

Estimator

Information matrix

Maximum number of iterations
Convergence criterion

A2
K1

ML
OBSERVED

10000

0.500D-04

Maximum number of steepest descent iterations

Maximum number of iterations for H1
Convergence criterion for H1

Input data file(s)
F:\Entire scales JUNE 20.sps

Input data format
(17F8.4)

SUMMARY OF DATA

Number of patterns 48

COVARIANCE COVERAGE OF DATA

20

2000
0.100D-03

Minimum covariance coverage value 0.100

PROPORTION OF DATA PRESENT

Covariance Coverage

Bl B2 B3 B4

Al

Bl 0.874

B2 0.872 0.874

B3 0.868 0.870 0.872
B4 0.867 0.868 0.870
Al 0.874 0.874 0.870
A2 0.848 0.846 0.842
A3 0.868 0.868 0.867

0.870
0.868
0.840
0.865
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A4 0.870 0.868 0.865 0.863 0.985
P1 0.808 0.806 0.805 0.803 0.902
P2 0.842 0.842 0.840 0.838 0.900
P3 0.846 0.846 0.842 0.840 0.959
K1 0.868 0.868 0.867 0.865 0.983
K2 0.867 0.867 0.865 0.863 0.979
MALE 0.874 0.874 0.872 0.870 0.994
DRVY 0.872 0.872 0.870 0.868 0.992
CRSH 0.861 0.861 0.861 0.859 0.977
AGE 0.874 0.874 0.872 0.870 0.994

Covariance Coverage

A2 A3 A4 P1 P2

A2 0.945
A3 0.919 0.953
Ad 0.942 0.947 0.985
P1 0.867 0.882 0.898 0.904
P2 0.870 0.898 0.897 0.855 0.900
P3 0.914 0.923 0.951 0.898 0.887
K1 0.936 0.944 0.976 0.897 0.895
K2 0.932 0.942 0.972 0.898 0.897
MALE 0.945 0.953 0.985 0.904 0.900
DRVY 0.944 0.951 0.983 0.904 0.900
CRSH 0.929 0.938 0.968 0.893 0.889
AGE 0.945 0.953 0.985 0.904 0.900

Covariance Coverage

P3 K1 K2 MALE DRVY

P3 0.961
K1 0.951 0.989
K2 0.953 0.983 0.985
MALE 0.961 0.989 0.985 1.000
DRVY 0.961 0.987 0.983 0.998 0.998
CRSH 0.947 0.974 0.972 0.983 0.983
AGE 0.961 0.989 0.985 1.000 0.998

Covariance Coverage
CRSH AGE

CRSH 0.983
AGE 0.983 1.000

SAMPLE STATISTICS

ESTIMATED SAMPLE STATISTICS

Means
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Bl

B2

B3

B4

Al

A2

A3

A4

P1

P2

P3

K1

K2
MALE
DRVY
CRSH
AGE

A2
A3
A4
P1
P2
P3
K1

B1 B2 B3 B4 Al
2.153 2.314 1.682 2.509 1.763
Means
A2 A3 A4 P1 P2
1.996 1.909 1.882 2.435 2.101
Means
P3 K1 K2 MALE DRVY
2.061 42.450 16.143 0.419 0.716
Means
CRSH AGE
1.099 20.105

Covariances

B1 B2 B3 B4 Al

0.655

0.312 0.609

0.245 0.234 0.300

0.249 0.253 0.187 0.355

0.065 0.047 0.038 0.033 0.282

0.205 0.127 0.098 0.085 0.091

0.016 -0.002 0.025 -0.001 0.042

0.085 0.088 0.048 0.067 0.122

-0.079 -0.053 -0.041 -0.041 -0.015

0.024 0.000 0.029 0.020 0.064

-0.035 -0.005 0.001 -0.019 0.033

2.230 1.617 0.598 1.821 0.738

1.144 1.086 0.219 0.694 0.821
0.125 0.014 0.048 0.046 0.069
0.103 0.100 0.035 0.095 0.041
0.028 0.044 0.030 0.022 -0.001

-0.009 0.013 0.011 0.005 0.028

Covariances
A2 A3 A4 P1 P2

0.348

0.037 0.164

0.112 0.043 0.288

-0.035 0.018 -0.014 0.325

0.060 0.052 0.069 0.055 0.283

0.021 0.037 0.014 0.089 0.089

1.229 -0.582 1.052 -0.621 0.678
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K2 0.723 -0.237 0.417 -0.049 0.356
MALE 0.072 0.027 0.065 0.002 0.042
DRVY 0.048 -0.021 0.040 -0.025 0.017
CRSH 0.009 -0.004 -0.005 -0.018 -0.004
AGE -0.135 -0.055 -0.013 0.039 -0.063
Covariances
P3 K1 K2 MALE DRVY
P3 0.321
K1 -0.168 187.456
K2 0.233 43.572 58.640
MALE 0.014 1.755 1.079 0.243
DRVY -0.002 2.851 1.234 0.059 0.203
CRSH -0.004 -0.013 -0.023 -0.002 0.010
AGE -0.023 2.193 1.791 -0.037 0.055
Covariances
CRSH AGE
CRSH 0.065
AGE 0.045 3.248
Correlations
B1 B2 B3 B4 Al
B1 1.000
B2 0.495 1.000
B3 0.553 0.547 1.000
B4 0.516 0.545 0.572 1.000
Al 0.151 0.114 0.131 0.103 1.000
A2 0.430 0.276 0.304 0.243 0.290
A3 0.048 -0.008 0.112 -0.005 0.195
A4 0.196 0.210 0.162 0.210 0.428
P1 -0.172 -0.120 -0.131 -0.120 -0.051
P2 0.057 0.000 0.098 0.063 0.225
P3 -0.076 -0.011 0.003 -0.057 0.109
K1 0.201 0.151 0.080 0.223 0.101
K2 0.185 0.182 0.052 0.152 0.202
MALE 0.314 0.037 0.178 0.157 0.264
DRVY 0.282 0.285 0.143 0.355 0.171
CRSH 0.136 0.221 0.216 0.143 -0.007
AGE -0.006 0.009 0.011 0.004 0.030
Correlations
A2 A3 Ad P1 P2
A2 1.000
A3 0.155 1.000
A4 0.355 0.199 1.000
P1 -0.104 0.078 -0.045 1.000
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P2 0.192 0.240 0.242 0.183 1.000
P3 0.062 0.163 0.044 0.277 0.295
K1 0.152 -0.105 0.143 -0.080 0.093
K2 0.160 -0.077 0.101 -0.011 0.087
MALE 0.247 0.135 0.245 0.007 0.162
DRVY 0.180 -0.115 0.164 -0.099 0.070
CRSH 0.060 -0.042 -0.038 -0.121 -0.027
AGE -0.127 -0.076 -0.013 0.038 -0.066

Correlations

P3 K1 K2 MALE DRVY

P3 1.000
K1 -0.022 1.000
K2 0.054 0.416 1.000
MALE 0.049 0.260 0.285 1.000
DRVY -0.007 0.462 0.357 0.265 1.000
CRSH -0.026 -0.004 -0.012 -0.012 0.085
AGE -0.022 0.089 0.130 -0.041 0.068

Correlations

CRSH AGE

CRSH 1.000
AGE 0.098 1.000

MAXIMUM LOG-LIKELIHOOD VALUE FOR THE UNRESTRICTED (H1) MODEL IS -
9505.737

THE MODEL ESTIMATION TERMINATED NORMALLY

TESTS OF MODEL FIT

Chi-Square Test of Model Fit

Value 309.869
Degrees of Freedom 95
P-Value 0.0000

Chi-Square Test of Model Fit for the Baseline Model

Value 1724.325

Degrees of Freedom 130

P-Value 0.0000
CFITLI

CFl 0.865

TLI 0.816
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Loglikelihood

HO Value -9660.671
H1 Value -9505.737

Information Criteria

Number of Free Parameters 61

Akaike (AIC) 19443.343

Bayesian (BIC) 19704.218

Sample-Size Adjusted BIC 19510.586
(n*=(n+2)/24)

RMSEA (Root Mean Square Error Of Approximation)

Estimate

90 Percent C.I.

Probability RMSEA <= .05

0.065

0.057 0.073
0.001

SRMR (Standardized Root Mean Square Residual)

Value 0.062
MODEL RESULTS
Estimates S.E. Est./S.E.

RTA BY

Al 1.000 0.000 0.000

A2 1.111 0.138 8.048

A3 0.424 0.076 5.565

A4 1.128 0.117 9.630
RP BY

P1 1.000 0.000 0.000

P2 2.740 1.080 2.537

P3 1575 0.386 4.077
KLS BY

K1 1.000 0.000 0.000

K2 0.488 0.052 9.446
RDB BY

B1 1.000 0.000 0.000

B2 0.964 0.074 13.091

B3 0.729 0.052 14.054

B4 0.753 0.056 13.377
RDB ON

RTA 0.873 0.195 4.485

RP -0.723 0.350 -2.067

KLS 0.006 0.006

Std

0.309
0.343
0.131
0.348

0.147
0.403
0.232

9.459
4.618

0.582
0.561
0.424
0.438

0.463
-0.183

StdYX

0.581
0.580
0.323
0.648

0.259
0.759
0.410

0.691
0.603

0.716
0.719
0.767
0.741

0.463
-0.183

0.939 0.098 0.098
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RP ON
MALE 0.054 0.024
DRVY 0.004 0.021
CRSH -0.030 0.037
AGE -0.005 0.005
RTA ON
MALE 0.232 0.037
DRVY 0.103 0.038
CRSH -0.013 0.062
AGE -0.011 0.009
KLS ON
MALE 5.159 0.952
DRVY 11.852 1.198
CRSH -2.631 1.772
AGE 0.742 0.252
RDB ON
MALE -0.006 0.071
DRVY 0.229 0.104
CRSH 0.519 0.109
AGE -0.007 0.016
RTA  WITH
RP 0.017 0.006
KLS WITH
RTA 0.174 0.163
RP 0.097 0.088
Intercepts
B1 1.389 0.328
B2 1.574 0.316
B3 1.105 0.238
B4 1.941 0.246
Al 1.819 0.186
A2 2.057 0.208
A3 1.927 0.081
A4 1.944 0.210
P1 2.534 0.108
P2 2.404 0.273
P3 2.233 0.163
K1 19.782 5.314
K2 5.078 2.749
Residual Variances
B1 0.321 0.027
B2 0.295 0.025
B3 0.126 0.012
B4 0.157 0.014
Al 0.187 0.015
A2 0.232 0.019
A3 0.147 0.010

2.235 0.368 0.182

0.207 0.029 0.013

-0.813 -0.204 -0.052
-1.050 -0.035 -0.062

6.266 0.753 0.372
2.745 0.334 0.150
-0.201 -0.041 -0.010
-1.193 -0.034 -0.062

5419 0.545 0.269
9.896 1.253 0.565

-1.485 -0.278 -0.071

2939 0.078 0.141

-0.085 -0.010 -0.005
2.194 0.393 0.177
4.753 0.893 0.228
-0.396 -0.011 -0.020

2945 0.368 0.368

1.070 0.060 0.060
1.099 0.070 0.070

4.241
4.983
4.640
7.892
9.754
9.885
23.838
9.251
23.476
8.819
13.699
3.723
1.847

11.828
11.835
10.703
11.379
12.316
11.915
15.053

1.389
1.574
1.105
1.941
1.819
2.057
1.927
1.944
2.534
2.404
2.233
19.782
5.078

0.321
0.295
0.126
0.157
0.187
0.232
0.147

1.710
2.016
1.998
3.285
3.422
3.482
4.758
3.623
4.454
4.527
3.947
1.444
0.663

0.487
0.484
0.411
0.451
0.663
0.664
0.896
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A4 0.167 0.016
P1 0.302 0.022
P2 0.119 0.048
P3 0.266 0.025
K1 98.097 10.582
K2 37.355 3.097
RTA 0.077 0.014
RP 0.021 0.012
KLS 45.023 9.040
RDB 0.219 0.031
R-SQUARE
Observed

Variable R-Square

Bl 0.513
B2 0.516
B3 0.589
B4 0.549
Al 0.337
A2 0.336
A3 0.104
A4 0.420
P1 0.067
P2 0.577
P3 0.168
K1 0.477
K2 0.363
Latent

Variable R-Square

RTA
RP

KLS
RDB

0.195
0.043
0.497

0.352

10.719 0.167 0.580
13.821 0.302 0.933
2.498 0.119 0.423
10.634 0.266 0.832
9.271 98.097 0.523
12.061 37.355 0.637
5.632 0.805 0.805
1.747 0.957 0.957
4,980 0.503 0.503
7.190 0.648 0.648

MODEL MODIFICATION INDICES

Minimum M.1. value for printing the modification index  0.000

M.I.

BY Statements

RTA
RTA
RTA
RTA
RTA
RTA
RTA

BY B1
BY B2
BY B3
BY B4
BY P1
BY P2
BY P3

E.P.C. Std E.P.C. StdYX E.P.C.

10.249
2.166
0.083
1.804

22.406

29.742
3.547

0.443
-0.196
-0.026
-0.134

-0.605

1.438

-0.284

0.137 0.168
-0.060 -0.077
-0.008 -0.015
-0.041 -0.070

-0.187 -0.328

0.444 0.835

-0.088 -0.155

199



RTA BY K1 1.445
RTA BY K2 1.445
RP BY B1 0.244
RP BY B2 2.058
RP BY B3 1.390
RP BY B4 0.113
RP BY Al 0.213
RP BY A2 2.990
RP BY A3 14.557
RP BY A4 0.621
RP BY K1 0.904
RP BY K2 0.904
KLS BYB1 7.522
KLS BYB2 0.043
KLS BYB3 16.697
KLS BY B4 3.489
KLS BYA1l 2.441
KLS BY A2 1.606
KLS BYAS 25.159
KLS BY A4 0.005
KLS BYP1 5.337
KLS BYP2 4.992
KLS BYP3 1.132
RDB BY Al 7.253
RDB  BY A2 29.192
RDB  BY A3 6.773
RDB BY A4 1.233
RDB BYP1 18.201
RDB  BY P2 12.977
RDB  BY P3 2.067
RDB BY K1 0.020
RDB  BY K2 0.020

WITH Statements

B2 WITH B1 2.174
B3 WITH B1 0.974
B3 WITH B2 0.028
B4 WITH B1 1.841
B4 WITH B2 0.519
B4 WITH B3 0.771
Al WITH B1 1.139
Al WITH B2 0.061
Al WITH B3 0.362
Al WITH B4 1.718
A2 WITH B1 27.999
A2 WITH B2 0.368
A2 WITH B3 0.133
A2 WITH B4 2711
A2 WITH Al 4.167
A3 WITH B1 0.102
A3 WITH B2 2.192
A3 WITH B3 7.227
A3 WITH B4 1.771
A3 WITH Al 0.153

-3.706
1.809
0.127
-0.353
0.200
-0.062
0.111
-0.469
0.708
-0.197
-5.912
2.886
0.011
-0.001
-0.011
0.006
0.005
0.004
-0.012
0.000
-0.008
0.011
-0.003
-0.145
0.327
-0.107
-0.063
-0.214
0.270
-0.070
0.219
-0.107

-0.031
0.015
0.002

-0.022
0.011
0.010

-0.015

-0.003

-0.005

-0.013

0.082
0.009
0.004

-0.018

-0.028

-0.004

-0.016
0.020

-0.011
0.003

-1.143
0.558
0.019
-0.052
0.029
-0.009
0.016
-0.069
0.104
-0.029
-0.870
0.425
0.107
-0.008
-0.105
0.052
0.046
0.042
-0.115
-0.002
-0.072
0.106
-0.032
-0.084
0.190
-0.062
-0.036
-0.125
0.157
-0.041
0.127
-0.062

-0.031
0.015
0.002

-0.022
0.011
0.010

-0.015

-0.003

-0.005

-0.013

0.082

0.009
0.004

-0.018

-0.028

-0.004

-0.016
0.020

-0.011
0.003

200

-0.083
0.073
0.023
-0.066
0.053
-0.015
0.031
-0.117
0.258
-0.054
-0.064
0.055
0.131
-0.010
-0.191
0.088
0.087
0.072
-0.285
-0.004
-0.127
0.199
-0.057
-0.159
0.322
-0.154
-0.068
-0.219
0.296
-0.072
0.009
-0.008

-0.048
0.033
0.006
-0.045
0.024
0.030
-0.034
-0.008
-0.018
-0.041
0.170
0.019
0.011
-0.052
-0.089
-0.011
-0.051
0.089
-0.045
0.016



A3
A4
A4
A4
A4
A4
A4
A4
P1
P1
P1
P1
P1
P1
P1
P1
P2
P2
P2
P2
P2
P2
P2
P2
P2
P3
P3
P3
P3
P3
P3
P3
P3
P3
P3
K1
K1
K1
K1
K1
K1
K1
K1
K1
K1
K1
K2
K2
K2
K2
K2
K2

WITH A2
WITH B1
WITH B2
WITH B3
WITH B4
WITH Al
WITH A2
WITH A3
WITH B1
WITH B2
WITH B3
WITH B4
WITH Al
WITH A2
WITH A3
WITH A4
WITH B1
WITH B2
WITH B3
WITH B4
WITH Al
WITH A2
WITH A3
WITH A4
WITH P1
WITH B1
WITH B2
WITH B3
WITH B4
WITH Al
WITH A2
WITH A3
WITH A4
WITH P1
WITH P2
WITH B1
WITH B2
WITH B3
WITH B4
WITH Al
WITH A2
WITH A3
WITH A4
WITH P1
WITH P2
WITH P3
WITH B1
WITH B2
WITH B3
WITH B4
WITH P2
WITH P3

0.724
3.823
3.825
4.332
1.779
10.616
0.865
0.026
3.380
0.096
0.483
0.130
1.999
5.569
1.597
0.953
0.021
2.752
2.756
0.583
0.000
0.072
4.062
0.240
2.296
3.907
1.577
0.416
0.868
0.450
0.131
3.988
3.776
25.238
11.606
0.048
0.056
1.317
1.915
2.813
0.634
4.880
1.227
2.230
1.237
1.982
0.409
4.862
3.268
0.953
0.176
1.184

-0.008
-0.026
0.025
-0.018
0.013
0.044
-0.014
-0.001
-0.031
0.005
-0.008
0.004
-0.017
-0.032
0.013
-0.012
0.002
-0.023
0.016
0.008
0.000
0.003
0.018
0.006
-0.036
-0.031
0.019
0.007
-0.010
0.008
-0.005
0.019
-0.023
0.078
-0.150
0.074
-0.077
-0.255
0.335
-0.412
0.222
-0.446
0.274
-0.441
0.344
-0.395
0.125
0.413
-0.231
-0.136
-0.068
0.175

-0.008
-0.026
0.025
-0.018
0.013
0.044
-0.014
-0.001
-0.031
0.005
-0.008
0.004
-0.017
-0.032
0.013
-0.012
0.002
-0.023
0.016
0.008
0.000
0.003
0.018
0.006
-0.036
-0.031
0.019
0.007
-0.010
0.008
-0.005
0.019
-0.023
0.078
-0.150
0.074
-0.077
-0.255
0.335
-0.412
0.222
-0.446
0.274
-0.441
0.344
-0.395
0.125
0.413
-0.231
-0.136
-0.068
0.175
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-0.035
-0.060
0.060
-0.062
0.041
0.153
-0.044
-0.007
-0.067
0.011
-0.024
0.013
-0.056
-0.096
0.055
-0.038
0.005
-0.056
0.054
0.025
0.000
0.011
0.083
0.020
-0.119
-0.068
0.043
0.021
-0.031
0.026
-0.014
0.083
-0.075
0.243
-0.500
0.007
-0.007
-0.034
0.041
-0.057
0.027
-0.080
0.037
-0.057
0.047
-0.051
0.020
0.069
-0.054
-0.030
-0.017
0.040



K2
K2
K2
K2
K2

WITH Al
WITH A2
WITH A3
WITH A4
WITH P1

6.961
0.624
2.369
2.245
0.226

Beginning Time: 13:06:49
Ending Time: 13:06:52
Elapsed Time: 00:00:03

0.370
0.126
-0.180
-0.210
0.081

0.370
0.126
-0.180
-0.210
0.081
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0.091
0.028
-0.058
-0.051
0.019
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