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Attitudinal Factors Related to Driving Behaviors of Young Adults in Belize: An  

Application of the Precaution Adoption Process Model 

Ismael Hoare, M.P.H. 

ABSTRACT 

Young adults’ risk-taking attitudes, risk perception, and knowledge of road laws 

and signs influence their driving behaviors. The adoption of risky driving behaviors 

increases young adults’ risk of motor vehicle crashes.  

The purpose of this study was to increase the understanding of the factors that 

lead to increased risks of MVC-related mortality and morbidity for young adults in 

Belize, to provide support for the development of evidence-based programs, and, more 

importantly, to investigate the relationships involving young adults’ risk-taking attitudes, 

risk perception, and knowledge of road laws and signs and their relation to driving 

behaviors. The Precaution Adoption Process Model provided the theoretical foundation 

for this study and was used as the framework to investigate the variables of interest.  

This study used a nonexperimental, cross-sectional research design to examine the 

relationships between the latent variables. A convenience sample of 532 students enrolled 

at the University of Belize participated in this study. Data were collected through the 

completion of the Driving Behavior Survey.  Structural equation modeling was used to 

examine the strength and direction of relationships among these latent variables and 

provide a better understanding of the relationships among these latent variables.  
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The study found that the majority of students were in the final stages of the 

Precaution Adoption Process Model and were exhibiting the safest behaviors.  However, 

the risk-taking attitudes significantly contributed to the manifestation of risky driving 

behavior and to a lesser extent so did risk perception.  The study’s findings suggest that 

interventions should focus on lowering young adults’ risk-taking attitudes and raising risk 

perception to reduce risky driving behaviors.  
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Chapter 1: Introduction 

Country Background 

Belize, a former British Colony, lies in the Caribbean coast of Central America. 

Belize is bordered on the north by Mexico and on the west and south by Guatemala. 

Belize is a nation of 22,700 km2 including surrounding cayes. Its widest point spans 109 

kilometers and its length spans approximately 280 kilometers. Belize has a population 

estimated at 282,600. Approximately 80% of the population is 40 years or younger and 

less than 10% is 55 years or older (Central Statistical Office [CSO], 2005). The 2000 

population census identified the major ethnic groups as Mestizo, Creole, Ketchi, Yucatec 

and Mopan Maya, Garifuna and East Indians (CSO, 2001). Other ethnic groups form the 

remainder of the population. 

Belmopan City, built in 1970, is the capital of the country and is the location for 

all the government ministry’s main offices. Belize exercises a parliamentary democracy 

based on the Westminster Model and gained its independence from Great Britain on 

September 21, 1981. The government comprises the House of Representatives (elected 

officials) and the Senate (appointed officials). The major party forms the government and 

a few elected members form the cabinet led by the prime minister. The country is 

subdivided into six administrative districts with each having a town board or a city 

council as part of the major municipality. The board or city council has administrative 

jurisdiction only for that town or city, e.g. Corozal Town Board for Corozal Town but not 

for Corozal District. Each district comprises several villages administered by a village 
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council with no coordination with the town board or city council. Village councils, town 

boards, and city councils are not authorized to make any laws. 

Belize has a limited road infrastructure comprising a Northern Highway running 

from Corozal District to Belize District, a Western Highway running from Belize to Cayo 

District, the Hummingbird Highway running from Belmopan City to Stann Creek 

District, and the Southern Highway running from Stann Creek to Toledo District. The 

total length of the highway system is approximately 330 miles (CSO, 2004). Villages 

have been established alongside each of the major highways. Each highway comprises 

two lanes with either one running in opposite directions. Speed limits are 55 miles per 

hour on the highways, 45 mph through villages, and 25 mph through the towns. 

Enforcement of speed limits is, however, rare. 

Statement of the Problem 

Global Impact. Motor vehicle crashes (MVCs) are a major cause of fatalities and 

injuries and a globally recognized public health problem (Jacobs, Aeron-Thomas, & 

Astrop, 2000; Kopits & Cropper, 2003; Murray & Lopez, 1997a, 1997b, 1997c; World 

Health Organization [WHO], 2004a). In 2000, the estimated MVC mortality rate for the 

world was 20.8 per 100,000 population with a rate of 30.8 for males and 11.0 for females 

(WHO, 2004a). WHO (2004a) reported that an estimated 1.26 million people died in 

2000 from MVCs worldwide, with 85% to 90% of deaths occurring in low and middle 

income countries (Peden, McGee, & Sharma, 2002). Murray and Lopez (1997a, 1997c) 

projected that MVCs fatalities will be the sixth leading cause of deaths and the second 

leading cause of disability-adjusted life years lost in developing countries by 2020. 

Developed countries have studied the causes and effects of MVCs and have implemented 
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measures to reduce the incidence (Odero, Garner, & Zwi, 1997; Soderlund & Zwi, 1995). 

However, low and middle income countries have lagged in addressing the effects of 

MVCs, by failing to implement comprehensive interventions shown to be effective in 

reducing injury and deaths (Nantulya & Reich, 2003; Odero et al., 1997; O’Neill & 

Mohan, 2002; Soderlund & Zwi, 1995). Global attention to this health problem has 

gained momentum in both developed and developing countries. The World Health 

Organization has taken the lead to promote awareness and address the impact of MVCs. 

WHO celebrated World Health Day in 2004 with the theme “Road Safety” to 

emphasize the importance of addressing the impact of MVCs and its global threat to 

health and contribution to global mortality, morbidity and disability (Murray & Lopez, 

1997b; WHO, 2004a). The celebration of World Health Day brought attention to the 

impact of MVCs and highlighted various related statistics. Recent estimates on the 

number of MVC-related deaths range from 750,000 to 880,000 persons for 1999 with 

85% of these deaths occurring in low and middle income countries (Jacobs et al., 2000). 

Jacobs et al, (2000) also estimated worldwide MVC-related injuries at 23 to 34 million 

persons annually. This injury estimate nearly doubles previously estimated figures 

(Jacobs et al., 2000). In the next 10 to 20 years, MVC deaths are projected to increase by 

1 to 1.3 million persons and injuries are expected to reach as high as 50 million annually 

(Jacobs et al.,  2000; Murray & Lopez, 1997c). By 2020, WHO (2004b) projects that 

MVC deaths could increase by 65% worldwide, with an 80% increase observed in low 

and middle income countries if interventions do not increase or improve.  

Interestingly, these projections for the year 2020 differ significantly between low 

and middle income countries and high income countries. For example, high income 
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countries’ fatality rates are projected to be less than 8 per 100,000 versus 20 per 100,000 

in low and middle income countries (Jacobs et al.,  2000; Kopits & Cropper, 2003; 

Murray & Lopez, 1997c; WHO, 2004b). Another difference can be observed in the type 

of most vulnerable road user; in high income countries, most vulnerable road users are 

mainly car occupants, whereas in low and middle income countries, pedestrians and 

cyclists are the most vulnerable road users (Jacobs et al., 2000; WHO, 2004b). 

Apart from the mortality and morbidity, MVCs produce an additional economic 

burden on countries. The estimates ranged from 0.3% to 4% of gross national products 

(GNP) (Jacobs et al., 2000; Kopits & Cropper, 2003; WHO, 2004b). Widely accepted 

formulas provide a crude estimate of the economic impact of MVCs by using the value of 

1% of the gross national product (Jacobs et al., 2000; WHO, 2004b). However, recent 

studies suggest that a more realistic value would be 2% of GNP for highly motorized 

countries (high income countries) and 1% of GNP value for less motorized countries (low 

and middle income countries) (Jacobs et al., 2000; Kopits & Cropper, 2005; WHO, 

2004). By using this formula, the crude economic cost from MVCs is estimated at $518 

billion US dollars worldwide (Jacobs et al., 2000; WHO, 2004b). Of the $518 billion, low 

and middle income countries incur an estimated $65 billion in MVC-related costs (Jacobs 

et al., 2000; WHO, 2004b). This amount exceeds annual financial assistance that the low 

and middle income countries receive, thus placing a significant burden on their 

development (WHO, 2004b). The most recent figures for Latin America and the 

Caribbean countries (LACs) showed a cost estimated at $18.9 billion for 1997 (Jacobs et 

al., 2000; WHO, 2004b). 



 

Regional Impact: Latin American and Caribbean countries. The economic and 

social costs of MVCs in LACs provide a glimpse of the impact of MVCs. In 2002, the 

Pan American Health Organization (PAHO) (2004a) reported that over 128,000 persons 

died due to MVCs in the Americas. Of the reported deaths in 2002, the LACs of Brazil, 

Colombia and Mexico accounted for 46% of the fatalities (PAHO, 2004a). Although 

these countries accounted for the majority of fatalities, smaller population countries have 

shown disproportionate mortality rates. Mortalities rates in the LACs range from 15 per 

100,000 population in high-income countries to 18.1 per 100,000 population in low and 

middle income countries. In Caribbean countries, these rates can range from 26 

(Guadaloupe) to 64.1 (St. Lucia) per 100,000 population (Le Franc & Alleyne, 2004; 

PAHO, 2004a). The disproportionate mortality rates in the Caribbean exemplify the need 

for concern and the urgency to address the steady increase in the number of MVC-related 

deaths in LACs. 

In 2002, with a reported 30,859 MVC-related deaths, Brazil ranked first in Latin 

America and the Caribbean, and fifth worldwide (PAHO, 2004a). For the same year, 

PAHO (2004) also reported a 17.7 per 100,000 mortality rate for Brazil, a rate lower than 

other Latin American and Caribbean countries. Vasconcellos (1999) reported that 

340,000 persons were injured or killed due to MVCs in 1995, with 39% of these 

occurring in urban areas. Pedestrians and cyclists comprised the vulnerable road users 

and accounted for 60% to 70% of all fatalities (Vasconcellos, 1999). Vasconcellos (1999) 

also identified possible reasons for the observed increasing trends of motor vehicle 

fatalities and injuries. The MVCs were attributed to multiple causes, such as poor traffic 

management, lack of enforcement of traffic regulations, poor road conditions and 
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maintenance, and the absence of a coordinated effort to address MVC-related deaths and 

injuries (Vasconcellos, 1999). These challenges require a coordinated effort to reduce the 

mortality and morbidity rates attributed to MVCs. 

Mexico faces a similar dilemma. With over 17,500 MVC-related deaths and a 

mortality rate of 14.3 per 100,000 population in 2000, Mexico’s vulnerable road users are 

primarily pedestrians. Pedestrians comprise 54% of all MVC-related fatalities (Fraser, 

2005; Híjar-Medina, Carillo-Ordaz, Flores-Aldana, Anaya, & López-López, 1999; Híjar, 

Kraus, Tovar, & Carillo, 2001; Híjar, Vazquez-Vela & Arreola-Risa, 2003; Híjar, 

Arredondo, Carillo, & Solórzano, 2004). However, Mexico’s official mortality rate 

masks the variation observed within the country. For example, a mortality rate of 28.7 per 

100,000 population is reported in Baja California as compared to 7.9 reported in Chiapas 

(Híjar et al., 2003). In addition to the high mortality rates, there are about 13 injuries for 

every fatality noted (Híjar-Medina et al., 1999; Híjar et al., 2004). The mortality and 

morbidity rates are observed in adults in their high work productivity years. Those most 

affected come from the uninsured populations in Mexico and are in lower economic class 

populations that can least afford the loss of a wage earner (Híjar et al., 2004). Uninsured 

persons with MVC-related injuries incurred an average out-of-pocket cost of $80.00. This 

out-of-pocket cost is significant considering that the minimum daily salary in Mexico is 

$4.00 (Híjar et al., 2004). A large percentage of affected persons are not part of the 

formal economy, do not have a steady income source, and are the sole income earner, 

thus compounding the financial effect of MVC-related injuries (Híjar et al., 2003). 

Between 1991 and 1995, Colombia’s reported number of deaths and injuries 

increased two-fold and three-fold, respectively (Posada, Ben-Michael, Kahan, & Richter, 



 

7 

 

 

2000). Of all deaths in 1995, 80% were males and 55% were younger than 35 years 

(Posada et al., 2000). The fatalities were mostly an urban phenomenon with 76% of 

deaths occurring in urban areas (Posada et al., 2000). PAHO (2004a) reported 8,272 

deaths and a mortality rate of 19 per 100,000 population for 2002. In 1986 over 64,000 

MVCs were reported; this reported figure increased to 231,974 recorded MVCs in 2000 

with 60% occurring in just three cities (Rodríguez, Fernández, & Velásquez, 2003). The 

increases recorded in 1995 and 2000 can be partially explained by the passage of the 

Traffic Accident Mandatory Insurance Policy in 1993 that introduced mandatory 

reporting of MVCs as a requirement for insurance reimbursement (Posada et al., 2000; 

Rodríguez et al., 2003). Other explanations include the rapid increase in the number of 

motor vehicles, poorly designed and maintained roadways, ineffective enforcement of 

regulations and ineffective speed control or traffic management measures (Fraser, 2005; 

Posada et al., 2000; Rodríguez et al., 2003). 

The Caribbean region has experienced a similar rapid increase in MVC fatalities 

as observed in Latin America after 1992 (WHO, 2004b). Even though the Caribbean has 

a low number of motor vehicles in comparison to Latin America, the relative risk of 

MVC death is significantly higher in the Caribbean (Jacobs et al., 2000). St. Bernard and 

Mathews (2003) examined MVC cases occurring in 2000 obtained from the database of 

the Traffic and highway Patrol Unit of Trinidad and Tobago. In Trinidad and Tobago, 

MVCs were largely an urban phenomenon paralleling those observed previously in 

LACs. They also found that the vulnerable road users comprised mainly pedestrians, 

passengers and drivers, who accounted for 93% of all fatalities and 95% of all injuries in 

2000 (St. Bernard & Mathews, 2003). St. Bernard and Mathews (2003) were unable to 
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determine the underlying factors that led to the MVCs in Trinidad and Tobago. The 

inability to identify specific underlying factors can be attributed to the poor data-

collecting infrastructure. Jamaica faced similar challenges of unavailability of data 

sources, leading to the implementation of an emergency-based injury surveillance system 

in 1998 (Ashley & Holder, 2002; Holder, 2002). McDonald (2002) reported an estimated 

400 MVC related deaths with a mortality rate of 18 per 100,000 population, but he was 

unable to identify the underlying causes leading to MVCs deaths. In an observational 

study conducted in Jamaica prior to the passage of the seat belt law, 21.1% of drivers and 

13.6% of front seat passengers voluntarily wore seatbelts (Crandon, Branday, Simeon, 

Rhoden, Thompson, & Carpenter, 1996). This low seatbelt usage rate may provide a 

reason for the 20% general surgery admission and 77% trauma mortalities associated 

with patients involved in MVCs (Crandon, Carpenter, & McDonald, 1994). The limited 

quantity of available studies emphasizes the need to conduct further studies that identify 

factors contributing to the negative impact of MVCs in the Caribbean and support 

evidenced-based interventions.

Motor Vehicle Crashes in Belize  

Apart from national and PAHO reports, just one non-peer reviewed journal article 

about MVCs was found. Kim (1993) reported that males were 2.6 times more likely than 

females to suffer from MVC injury and identified the 21 to 25 age group as the one most 

at risk. Kim (1993) reviewed police reports from 1990 to 1992 and found the data to be 

deficient in content. In 2002, MVCs were the leading cause of death in Belize (National 

Health Information and Surveillance Unit [NHISU], 2003). Available mortality and 

morbidity data show that MVC mortality rates rose from 10.7 per 100,000 population in 
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1993 to 31 per 100,000 in 1999 (PAHO, 1998, 2002). During the period of 1990 to 1998 

(excluding 1992 due to unavailable data), males accounted for 84% of the deaths from 

MVCs (WHO, 2004a). MVCs accounted for 49% and 62% of deaths from all external 

causes of death for the period 1993 to 1996 and 1996 to 1999, respectively (PAHO, 1998, 

2002). Silvi (2004) reported that Belize had the highest male-to-female death ratio of 5.4 

per 100,000 population relative to 12 countries during 1985 to 2001, but did not identify 

whether these were adjusted rates or not. Proportionally, Belize reports one of the highest 

mortality rates in LACs in 2002 with 30.1 per 100,000 population (PAHO, 2004a). 

Mortality rates for males increased from 14.4 per 100,000 population in 1993 to 55 per 

100,000 in 1999, whereas female rates changed from 6.9 per 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 to 39 years, represented the 

majority of MVC fatalities (70%), with 16 and 54 deaths, respectively (National Health 

Information and Surveillance Unit [NHISU], 2003). Data from the Joint Intelligence 

Coordinating Center of the Police Department (2005) show that in 2003 2,508 MVCs 

were documented with 68 fatalities and 2,622 in 2004 with 61 fatalities. Hospitalizations 

due to MVCs for the same period are unavailable.  

Although the MVC mortality and morbidity rates significantly impact the health 

of Belizeans, the estimates may need to be adjusted by 25% to account for general under-

reporting that occurs in developing countries (Kopits & Cropper, 2005). Further studies 

are needed to identify the various factors that lead to or increase the risk of MVCs. There 

is a paucity of information, data or published reports on MVCS epidemiological, 
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economic, and risk factor data. This scarcity of data hinders the development of 

interventions that effectively address MVCs in Belize. 

Need for the Study  

As mentioned, limited studies are available to provide the true cost of the impact 

or the underlying factors leading to the increased levels of MVCs in LACs. This 

limitation is observed in studies related to the availability of MVC related mortality and 

morbidity data and statistics, inconsistency in application of classification codes, 

identification of vulnerable road users, lack of uniformity in MVC related definitions, 

identification of risk factors and the development and application of appropriate 

countermeasures (Forjuoh, 2003; Jacobs et al., 2000; Kopits & Cropper, 2005; Nantulya 

& Reich, 2002, 2003; Odero et al., 2003; Odero, Khayesi & Heda, 2003; Posada et al., 

2000). To identify MVC research conducted in LACs, Híjar (2004) compiled 186 studies 

and documents only 37% of which were papers published in journals. The rest comprised 

interviews with experts, abstracts of scientific meetings, grey papers and documents from 

non-governmental organizations and international agencies. Híjar (2004) did not indicate 

whether these documents were readily accessible. The absence of critical research about 

MVCs poses significant obstacles in developing research-based interventions and 

programs. 

Even with the limited research conducted in LACs, common trends have been 

identified. Pedestrians are the most vulnerable road users in Brazil, Colombia and Mexico 

(Híjar-Medina et al., 1999; Híjar et al., 2001; Posada et al., 2000; Vasconcellos, 1999). 

Commonly found conditions leading to increases in MVC-related death and injuries in 

LACs included poor traffic management systems, lack of enforcement of laws, poor road 
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conditions and lack of speed limit enforcement (Híjar-Medina et al., 1999; Híjar et al., 

2001; Kim, 1993; Posada et al., 2000; Vasconcellos, 1999, WHO, 2004b).  

The impact of MVC on the health of Belize’s population and the scarcity of 

published research in this field suggest an urgency to conduct studies. These studies 

could support findings common to regional countries or determine whether interventions 

developed and evaluated in high-income countries are applicable in Belize. Currently, the 

most common causes of MVCs for 2000 to 2003 in Belize are those reported by the 

National Police Headquarters and include: inattention/misjudgment, reversing turning 

error, negligent pedestrians/cyclist, failure to give way and failing to obey traffic rules 

(CSO, 2004). Flores (1999) reported similar causes for MVCs occurring in Belize during 

1998. However, these reported causes are related to charges that are applied to the 

offender and do not provide sufficient detail to identify the true cause. Failing to obey 

traffic rules does not provide any detail as to which rule/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 worldwide and declared the 

2004 World Health Day to promote awareness, encourage discussion and mobilize action 

to address MVCs. The Ministry of Health in Belize also has recognized the urgency in 

developing intervention programs to address the enormous challenge in maintaining a 

healthy young population. What needs to be addressed is the collection of data relating to 

MVCs injuries in Belize. A systematized approach for addressing injuries, especially 

those related to MVCs, in Belize is practically nonexistent. The interventions applied in 

Belize do not appear to be based on studies providing necessary data or theoretical basis 
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for their application. The approach of implementing interventions without in-depth 

investigation as to whether they are appropriate to the Belizean population may not 

appropriately incorporate the factors affecting or impacting drivers’ behavior and other 

factors contributing to MVCs in Belize. Effective interventions need to incorporate the 

drivers’ and passengers’ behavioral components to impact the negative consequences of 

MVCs. This study’s investigation of young adults’ perceptions of risk, risk-taking 

attitudes and knowledge, and their relationship to risky driving behaviors contributes to 

the understanding of the impact of these factors on causes and support possible solutions 

to reduce MVCs. 

Because a lack of adequate epidemiological and socioeconomic data on MVCs at 

the national level impedes effective national and international response (WHO, 2004d), 

this study adds significantly to the body of knowledge on MVCs in Belize. Findings from 

this study support a systematized approach in the development and implementation of 

intervention programs addressing the effects of MVCs.  

Purpose of the Study 

Young adults are over represented in mortality and morbidity rates in both high 

income countries (HICs) and low income countries (LICs) (Afukaar, 2003; Afukaar, 

Antwi & Ofosu-Amaah, 2003; Flores, 1999; Forjuoh, 2003; Nantulya & Reich, 2003; 

National Committee for Injury Prevention and Control, 2005; Odero et al., 2003; 

Rodriguez et al., 2003; Smith, 1993; St. Bernard & Matthews, 2003). The principal 

investigator in this study acquired data to increase the understanding of the factors that 

lead to increased risks of MVC-related mortality and morbidity for young adults in 

Belize, and to provide support for the development of evidence-based programs. 
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Specifically, the purpose of this study was to investigate the relationships involving 

young adults’ risk-taking attitudes, risk perceptions, knowledge, and driving behaviors. 

This study used a quantitative research design that explored these four constructs using 

the Precaution Adoption Process Model (PAPM) as a theoretical framework to evaluate 

factors influencing driving behaviors of young adults at the University of Belize. 

Conceptual Model 

The conceptual model for this study is depicted in figure 1.  The conceptual 

model is based on the premise that young adults’ risk-taking attitudes, risk perceptions, 

and knowledge are related to their driving behaviors. Furthermore, the adoption of safe or 

risky driving behaviors influences their risk of MVCs, which may lead to increased 

mortality and morbidity risks.



 

Risk 
Perception 

Risk-taking 
Attitudes 
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of road laws 

and signs 

 
Risky Driving 
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Figure 1. Conceptual Model 
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Research Questions 

 This study provided data to answer the following questions: 

Research Question 1:  

To what extent are the specific stages of the PAPM observed in the study population? 

Research Question 2:  

What is the relationship between selected demographic factors and risky driving 

behavior? 

Research Question 3:  

What is the relationship between young adults’ risk-taking attitudes and risky driving 

behaviors? 

Research Question 4:  

What is the relationship between young adults’ knowledge of road laws and signs and 

risky driving behaviors? 

Research Question 5:  

What is the relationship between young adults’ risk perceptions and risky driving 

behaviors? 
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Overview of Study Methods  

 This study used a cross-sectional correlational design to collect primary data from 

young adults enrolled at the University of Belize. In this study, participants were 

restricted to the 18-to-24-year-old student population at two campuses of the University 

of Belize located in Belmopan City and Belize City. The restriction criteria comprise age, 

education, enrollment at the university and exposure to commuting. Participants were 

enrolled in either bachelor or associate degree programs at the university. Data were 

collected through the use of a self-administered questionnaire. The questionnaire was 

completed during class sessions. The questionnaire took an estimated 45 minutes to 

complete. The restriction criteria helped to control for a number of factors and provided a 

more homogenous population.  Data collected in this study were the first known attempt 

to record and understand factors that contribute to, or are related to, the risks of MVC 

injury and death in Belize. Previous studies have provided sparse details on 

epidemiological data related to MVC related injuries and deaths. 

Delimitations 

 The delimitations section describes parameters for the study and the population to 

which the study results may be generalized (Heppner & Heppner, 2004; Pyrczak & 

Bruce, 2000). The applicable delimitations of this study are described below 

Data for this study were collected from young adults: 

• in the age range from 18-to 24-years representing an age group of 

Belize’s population at risk for MVC deaths and injury, 

• enrolled at the University of Belize during the 2006 to 2007 academic 

year,  
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• previously enrolled at various feeder tertiary level institutions in Belize, 

and may represent the student populations at other tertiary level 

institutions in Belize, and 

• representing a portion of tertiary level students who commute to the 

university sites in Belmopan City and Belize City. 

The university has been selected because its database is of better quality and 

student data are accessible. The results of this study may be generalizable to young adults 

enrolled at the University of Belize. The results may also be generalizable to students 

enrolled in other tertiary level institutions in Belize, because the university student 

population is derived from these feeder institutions. Findings from this study may be 

generalizable to students who are drivers or passengers in vehicles commuting to the 

University of Belize campuses in Belmopan City and Belize City. 

Limitations  

Limitations describe methodological weakness or factors that potentially weaken 

the validity or interpretation of the study’s results (Heppner & Heppner, 2004; Pyrczak & 

Bruce, 2000). This study has several limitations that are described in the following 

paragraphs. 

Participation in this study was voluntary and based on self-reporting from the 

participants. The survey instrument collected data on issues that may be sensitive to 

social desirability bias. The self-reporting may increase the possibility of social 

desirability bias that has been found in studies utilizing questionnaires and interviews. 

Participants in this study were limited to young adults ages 18-to-24-years-old who were 

enrolled at the University of Belize during the 2006 to 2007 academic year. The 
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participants in this survey may differ from the young adults in the general population who 

are not enrolled in a tertiary level institution or who are employed or unemployed.  

The study data were collected during a two-month period at the University of 

Belize and provides a snapshot of the participants’ experience. This experience may be 

influenced by recent MVCs that have received major publicity in the Belize media. This 

heightened publicity may provide increased participation in the completion of 

questionnaire items as a result and may influence the responses provided.  

Even though the questionnaire was lengthy and participation was voluntary, the 

number of participants that declined to participate was not as high as the anticipated rate 

ranging from 20 to 50 percent. Demographic data such as gender, age, student status, 

were not collected from the two participants who declined to complete the survey. Hence 

a determination of whether differences existed between those who participate and those 

who do not was not carried out.  

The cross-sectional design of this study does not allow for changes that occur 

over time, and therefore, the findings may be limited in their application. The cross-

sectional design of this study limits the conclusions that can be drawn and the results are 

not appropriate for the establishment of cause and effects of the variables in this study. 

This cross-sectional study is correlational in nature. The analysis is guided by sound 

theory but any causal relationship inferred does not meet the rigorous requirements of an 

experimental study. Therefore, conclusions and inferences drawn from the results must 

be restricted to the nature of correlational data. 
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Definitions 

District –  A district is a geographical region that represents a 

subdivision of the country. In Belize, the country is divided 

into six districts. 

Fatality – A person involved in a motor vehicle crash who was killed 

outright or who died within 30 days after the crash (WHO, 

2004b). 

Knowledge –  For this study, knowledge refers to the cognizance of road 

rules in Belize, risks of drinking and driving, and 

effectiveness of seat belts. 

Risky driving behavior –  Risky driving behaviors are those driving practices that 

increase the possibility of a negative health outcome 

(Ulleberg & Rundmo, 2002).  Some examples of these risk 

behaviors include, but are not necessarily limited to 

speeding, distracted driving, aggressive driving and not 

adhering to traffic laws. 

Risk perception –  Risk perception refers to the subjective experience of risk 

in potential traffic hazards (Deery, 1999). 

Risk-taking attitude – For this study, risk-taking attitude is defined as dimensions 

that affect preferences towards risk-taking in traffic 

(Ulleberg & Rundmo, 2002; Ulleberg & Rundmo, 2003). 

Tertiary level institutions –  Two-year institutions that provide associate degree level 

education in Belize. 
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University of Belize – Belize’s only national university that has been authorized to 

offer degree programs and consists of four faculties: 

Faculty of Education and Arts, Faculty of Management and 

Social Science, Faculty of Nursing and Allied Health, and 

Faculty of Science and Technology 

Vehicle –  For this study, vehicle refers to a mechanized mode of 

transportation such as cars, pickup trucks, motorcycles and 

trucks. 

Vulnerable road user – A term applied to those most at risk in traffic 

Young adult –  Individuals whose age ranges from 18 to 24 years. 
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Chapter 2: Literature Review 

Study Background  

MVCs have been identified as contributing significantly to the high morbidity and 

mortality rates in Belize (Joint Intelligence Coordinating Center of the Police Department 

[JICCPD], 2005; NHISU, 2003; PAHO 2002, 2004a).  Currently in Belize, a centralized 

depository for data on morbidity and mortality due to MVCs does not exist, nor is there a 

coordinating body tasked with researching and applying its findings to reduce fatal and 

nonfatal injuries related to MVCs. Presently, statistical information is collected by three 

agencies under the auspices of three separate government ministries. The fragmented 

collection of data contributes to an uncoordinated approach to promote interventions that 

are designed to reduce MVCs in Belize and their subsequent health effects. Even with the 

accepted importance of MVCs, Belize has not identified or charged any particular 

institution or agency with the responsibility to pursue in-depth research into the causes of, 

and solutions to address MVCs. Research that thoroughly identifies, addresses, and 

analyzes the numerous factors contributing to the MVCs in Belize is urgently needed.   

Successful interventions addressing the MVC-related mortality and morbidity utilize 

measures that include engineering, educational, and legislative principles. Research into 

the factors influencing mortality and morbidity will provide the basis for selecting, 

developing and implementing intervention programs that incorporate engineering (Evans, 

2003; Evans, Fielding, Brownson et al., 2001; Grossman & Garcia 1999; Retting, 

Ferguson, & McCartt, 2003), educational (Grossman & Garcia, 1999; Rivara Thompson 
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& Cummings, 1999; Shults, Elder, Sleet et al., 2001) and legislative (DeYoung, 1999; 

DeYoung, 2000; Figuerido, Rasslan, Bruscagin, Cruz, & Rocha, 2001; McArthur & 

Kraus, 1999; Peck & Voas, 2002; Shepherd, 2001) measures previously proven 

successful in reducing fatal and nonfatal injuries.  

Of course, any research targeting MVCs in Belize must utilize a structured 

approach that will provide the foundation for possible interventions. This present study 

addresses a specific aspect of MVCs in Belize by focusing on the behavioral factors that 

contribute to driving behaviors, and by extension, contribute to the high rates of MVC-

related mortality and morbidity. The following sections of this chater explore the 

theoretical foundation for this study that provides the underlying principle for utilizing 

the Precaution Adoption Process Model (PAPM) as the framework to investigate the 

variables of interest. This presentation is followed by an analysis of the developmental 

characteristics specific to 18-to-24-year-olds. The following sections also explore and 

discuss the variables of interest that provide the basis for the research questions, i.e., 

young adults’ risk-taking attitudes, risk perceptions, knowledge, and driving behavior, 

and provide the rationale to investigate the relationships involving these variables.  

Theoretical Foundation 

Rationale for the Use of Stage Theories. Traditional theories of health behaviors, 

such as the Theory of Reasoned Action, the Theory of Planned Behavior, the Health 

Belief Model and Social Cognitive Theory, have been used to address behavior by 

exploring the various factors that contribute to the actual behavior (DiClemente, Crosby, 

& Kegler, 2002; Glanz, Rimer, & Lewis 2002; Schwarzer, 1999; Weinstein, Rothman, & 

Sutton, 1998; Weinstein & Sandman, 2002). These theories seek identification of 
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variables that impact action and combine them to predict behavior (Weinstein, 1988; 

Weinstein & Sandman, 2002). These theories have been used successfully to investigate 

and address factors affecting health behavior. However, in studies addressing 

unintentional injuries, few theories and planning models have been utilized to reduce or 

mitigate the effects of unintentional injuries (Noar & Zimmerman, 2005; Trifiletti, 

Gielen, Sleet, & Hopkins, 2005). This lack of utilization implies that the application of 

theories in studies related to unintentional injuries is needed. 

Precaution Adoption Process Model. A theory that can be applied to the field of 

unintentional injury prevention is the Precaution Adoption Process Model (PAPM). 

PAPM is a stage theory that has been applied previously to injury prevention and safety 

practices of families (Trifilletti, 2003). PAPM could provide a new approach to these 

behaviors, such as adoption of protective health behavior against osteoporosis (Blalock et 

al., 1996), radon safety (Weinstein & Sandman, 1992; Weinstein & Sandman, 2002) and 

safety practices (Trifilletti, 2003). PAPM proposed and later revised in 2002 by 

Weinstein and Sandman (Glanz, Rimer, & Lewis 2002; Rutter & Quine, 2002; Weinstein 

& Sandman, 2002) is a stage theory that may be applied to address MVC issues. The 

PAPM arose from Weinstein’s (1988) critique of continuum theories where he proposed 

four constructs that supported stage theories as an alternative to continuum theories. The 

development of the PAPM was supported by Weinstein’s research on home radon testing 

and the decision process that determined whether the homeowner tested for radon or not. 

The model proposed that decisions followed a seven-stage process: unaware of issue 

(stage 1), unengaged by issue (stage 2), deciding about acting (stage 3), decided not to act 
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(stage 4), decided to act (stage 5), acting (stage 6) and maintenance (stage 7) (Weinstein 

& Sandman, 1992; Weinstein & Sandman, 2002). 

The original version of the PAPM offered four assumptions that supported this 

model. One of the assumptions states that stages represent meaningful distinctions among 

individuals and would require documentation of this difference (Weinstein & Sandman, 

1992; Weinstein & Sandman, 2002). This distinction is important for the development of 

stage-based interventions targeting individuals in the various stages. The distinction 

between someone who has decided not to act and someone who is unaware of the issue is 

one that can determine the content and focus of intervention programs. 

 The second assumption is that the factors that predict movement between stages 

differ at each stage in the PAPM (Weinstein & Sandman, 1992; Weinstein & Sandman, 

2002). In other words, the variables that determine whether a person becomes engaged in 

the issue differ from those that determine whether the person acts on the decision. 

Therefore, a different set of predictor variables is expected for each stage of the PAPM. 

 Thirdly, the assumption that perceptions of personal susceptibility have a strong 

influence on decisions about actions indicates that optimistic biases have to be overcome 

(Weinstein & Sandman 1992; Weinstein & Sandman, 2002). This optimistic bias usually 

impedes individuals from making an accurate assessment of the level of personal risk 

they are facing. This perceived level of optimism deters individuals from feeling 

personally threatened by the risks of not adopting the precaution. 

Lastly, the fourth assumption is that the behaviors and opinions of others have a 

strong influence on hazard responses (Weinstein & Sandman, 1992; Weinstein & 

Sandman, 2002). The adoption of certain types of precautions is influenced by other 
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individuals rather than as a result of independent analysis and decision. This adoption 

scenario is especially true for certain types of precautions that have few available 

information resources, limited availability of resources, prolonged time of benefit 

appearance and proximity of personal risk assessment. 

Stage theories offer several advantages over continuum theories. A stage theory 

suggests an ordering where persons are expected to progress through the stages to arrive 

at the endpoint of action or maintenance of behavior (DiClemente, Crosby, & Kegler, 

2002; Glanz, Rimer, & Lewis 2002; Rutter & Quine, 2002; Weinstein & Sandman, 

2002). However, the progression through these stages does not necessarily conclude with 

action or maintenance, nor does it imply that it is irreversible. The achievement of the 

variables in the stages determines this progression. Another element of a stage theory 

points out that people in the same stage face common barriers to change (DiClemente, 

Crosby, & Kegler, 2002; Glanz, Rimer, & Lewis, 2002; Rutter & Quine, 2002; 

Weinstein, & Sandman, 2002). The commonality of barriers within the stage suggests 

that program developers would utilize them as part of their programs to encourage 

movement through the stages. Finally, people in different stages face different barriers to 

change (DiClemente, Crosby, & Kegler, 2002; Glanz, Rimer, & Lewis, 2002; Rutter & 

Quine, 2002; Weinstein, & Sandman, 2002). If the barriers were similar throughout the 

stage process, then the concept of stage would be redundant. Therefore, barriers 

encountered in the seven stages are expected to differ from each other. 
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Adaptation of PAPM. I propose that these seven stages can be adapted to explore 

MVCs by using the following schema:  

Stage 1  unaware of issue (MVCs) 

Stage 2  unengaged by issue (MVCs) 

Stage 3  deciding about acting (adopt safe or risky driving behavior) 

Stage 4  decided not to act (adopt risky driving behavior) 

Stage 5  decided to act (adopt safe driving behavior) 

Stage 6  acting (practice safe driving behavior) 

Stage 7  maintenance of safe driving behavior.  

These seven stages can be applied to driving behaviors and investigate the 

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

In particular, it is hypothesized that the effects of these three constructs will impact 

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

risky driving behaviors. Risk perceptions, risk-taking attitudes, and knowledge of young 

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

driving behaviors (Assum, 1997; Deery, 1999; Ulleberg, 2002; Ulleberg & Rundmo, 

2002; Ulleberg & Rundmo, 2003). Prior to expanding on the aforementioned variables of 

interest, the developmental characteristics of young adults are discussed in the subsequent 

section. 
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Developmental Characteristics of Young Adults (18-to-24-years old) 

Growth and Development. Humans transition through various stages starting from 

birth to adulthood. Specific changes occur as humans develop through these stages. In 

some instances, consensus has been reached on the various components that constitute a 

specific growth phase (Berk, 2004; Cameron, 2001; Goldscheider & Goldscheider, 1999; 

Huebner, 2000). This study focuses on young adults between the ages of 18 and 24 years 

and relates its findings specifically to this age group. The transition from adolescence to 

young adulthood has raised considerable debate in determining the point at which this 

transition occurs, including whether the transition is delineated by specific milestones or 

highlighted by underlying characteristics (Arnett, 2000; Nelson & Barry, 2005).  

Commonly accepted transition milestones may include physical, self-concept, 

emotional, sexual, psychological, and cognitive developmental characteristics or may 

take the form of societal assigned roles or responsibilities (Arnett, 2000; Berk, 2004; 

Cameron, 2001; Goldscheider & Goldscheider, 1999; Huebner, 2000; Malina & 

Bouchard, 2004; National Research Council and Institute of Medicine [NRCIOM], 2005; 

Shanahan, Porfeli, Mortimer, & Erickson, 2005). Shanahan et al. (2005) refer to five 

distinct markers that define the transition into adulthood, namely, completion of studies, 

the start of a career, leaving home, marriage, and parenthood. The adoption of these roles 

signifies that the youth have abandoned the identity of adolescence (Arnett, 2000; Nelson 

& Barry, 2005; NRCIOM, 2005; Shanahan et al., 2005). For the purpose of this study, the 

focus is on the transition milestones that identify physical and cognitive developmental 

changes signaling common characteristics of young adults 18 to 24 years of age rather 

than the adoption of societal roles as outlined by Shanahan et al., (2005). The reason for 
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choosing these characteristics rests on their capacity to contribute to the actualization of 

behavior. 

Physical Developmental Characteristics. Individuals are expected to follow a 

typical maturation process but are not expected to adhere to a strict timeline. This 

expectation is based on the premise that progression through the maturation process 

differs from one individual to the next (Arnett, 2000; Berk, 2004; Cameron, 2001; 

Goldscheider & Goldscheider, 1999; Huebner, 2000; Malina & Bouchard, 2004; 

Shanahan et al., 2005). For example, males and females differ in their changes as they 

progress through the maturation process. However, typical changes are expected over 

time.  

Several physical characteristic that 18-to-24-year-olds are expected to have 

achieved include attaining full adult stature and the completion of the maturation process. 

Body structures should have reached maximum capacity and the initiation of senescence 

should be ongoing (Berk, 2004; Cameron, 2001; Goldscheider & Goldscheider, 1999; 

Huebner, 2000). Athletic skills including strength, speed, endurance, and motor 

performance that increased dramatically during early teen years are now peaking (Berk, 

2004; Cameron, 2001; Goldscheider & Goldscheider, 1999; Malina & Bouchard, 2004).  

Decline in athletic ability and motor performance can be largely attributed to a change 

into a less active lifestyle rather than on biological degeneration (Berk, 2004; Cameron, 

2001; Goldscheider & Goldscheider, 1999; Malina & Bouchard, 2004). Developments of 

secondary sex characteristics are expected to have reached full maturity. At this stage in 

the maturation process, the individual has reached full growth in physical characteristics. 
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The constructs of controllability of the crashes and ease of imagining the individual 

involved in a crash were significantly correlated to optimism.  Multiple regression 

analysis indicated that the construct of controllability of the crashes, F (1,8) = 75.33, p < 

0.001 significantly influenced optimism. Further analysis showed that the individuals 

with high levels of optimism indicated that they were more skillful (r = -.37, p < 0.001), 

considered themselves to be safe drivers (r = -.45, p < 0.001) and less like to be involved 

in a MVC (r = .45, p < 0.001). Although the younger drivers were able to identify the 

driving risky situations or behaviors, they did not identify the risk as applying to them, 

but rather, to other drivers in their group. Similar to the concepts explored by Weinstein 

and others (Bränström et al., 2005; Brown, 2005; Chambers & Windschitl, 2004; Deery, 

1999; Dejoy, 1989; Harre, Foster, & O'Neill, 2005; Weinstein, 1987; 1989; 1998; 2003), 

these findings suggested that optimism bias influences risk perception of young drivers 

and, by extension, their driving behaviors. 

Risk Perceptions and Age Differences. Finn and Bragg (1986) compared how risk 

perception differed when assessing driving situations in young male drivers 18-to-24 

years of age as compared with older male drivers 38-to-50-years of age. They reported 

that young drivers perceived their risks of being involved in a crash as significantly lower 

than their older counterparts after reviewing driving situations that included tailgating, 

driving at night, speeding, driving on snow covered roads, and driving after drinking 

(Finn & Bragg, 1986). Finn and Bragg (1986) showed that not only were the younger 

drivers’ risk perceptions lower than the older comparison group, but the younger drivers’ 

perceptions of being involved in a crash were lower than their own peers. This lowered 

perception of being involved in a crash seemed to contradict the study’s finding that the 
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young and older groups both perceived that younger drivers are most at risk of MVCs. 

However, the contradiction is indicative of drivers’ optimism bias (DeJoy, 1989; Jonah, 

1986; Weinstein, 1980; 2003) and perceived superior driving skills (Mathews & Moran, 

1986). More research is needed to understand this apparent discrepancy. Mathews and 

Moran (1986) obtained similar results when they investigated the relationship between 

perceived risks and perceived driving skills in two groups with age ranges of 18 to 24 and 

35 to 50. Their study showed that younger drivers perceived their risk of being involved 

in a crash as lower than their peers, rated their driving skills as superior to their peers, and 

viewed their reflexes to be better than older drivers skills (Mathews & Moran, 1986). The 

results suggested that younger drivers believed that they possessed the same skills and 

abilities of more experienced older drivers. Thus, younger drivers estimated their risk of 

MVCs as being substantially lower than their peers and the older group (Deery, 1999; 

Mathews & Moran, 1986; Williams 2003). The over-rated driving skills of drivers in the 

18-to-24-year age group seemed to affect driving behavior and adoption of safe driving 

practices. Based on their findings and the literature at the time, Mathews and Moran 

(1986) posited that drivers’ knowledge of their ability had an effect on their risk 

perception which in turn influenced their driving behavior. 

Tränkle, Gelau and Metker (1990) found that young male drivers between ages 18 

and 21 consistently rated the risk of a crash lower than their older comparison group of 

35 to 45 years, a finding consistent with the literature at the time. They also found that 

females consistently rated risk of crashes as higher than their male counterparts. The 

findings from this study led Tränkle et al. (1990) to conclude that younger male drivers 

were more accepting of risky driving situations, were rating risky driving situations much 
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lower than the other groups, and may have poorly developed driving skills. The findings 

suggested that education programs should target the low risk perception and acceptance 

of high-risk situations to reduce the risk of crashes and suggested the need for further 

research in risk perception to determine whether these conclusions were accurate.  

A study by Leung and Starmer (2005) reinforced the conclusion that young 

drivers have lowered risk perceptions than mature drivers (Deery, 1999; Finn & Bragg, 

1986; Frick, Rehm, Knoll, Reifinger, & Hasford, 2000; Sagberg & Bjørnskau, 2006; 

Williams 2003) and overrated driving skills (Jonah, 1986; Mathew & Moran, 1986; 

Svenson 1978; Tränkle et al., 1990). Leung and Starmer (2005) used an experimental 

design to illustrate how alcohol influences risk perception. They showed that cognitive 

processes are essential for accurate risk perception, and thus, can influence driving 

behavior. Leung and Starmer (2005) concluded that major differences existed between 

young and mature drivers when comparing driving behavior related to risk perception.  

Risk Perceptions and Driving Skills. Risk perceptions or the subjective experience 

of risk in potential traffic hazards (Deery, 1999) can influence how drivers interpret and 

decide on driving behaviors. Deery’s proposed model posits that novice drivers use 

different cognitive processes than experienced drivers to assess hazards and decide on 

risky driving behaviors. Three central differences are observed. Deery (1999) concluded 

that novice drivers do not recognize and identify hazards as efficiently as experienced 

drivers. Novice drivers have a narrow scope of visual perception that expands with 

driving experience to allow for a more holistic perception and identification of hazards. 

Secondly, novice drivers detected lowered risks in specific traffic hazards than more 

experienced drivers. In other words, they were unable to identify the subsequent elevated 
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risk of traffic hazards than their more experienced counterparts. The last notable 

difference between novice and experienced drivers can be observed in the determination 

of risk perception. Even though novice drivers perceived their risks of accidents rather 

precisely, they still held the optimistic belief that their chances of being involved in a 

crash were much lower than their peers. 

Concepts similar to Deery’s (1999) were incorporated into a campaign promoting 

safe driving behavior in two counties in Norway (Rundmo & Iversen, 2004). Rundmo 

and Iversen (2004) evaluated the campaign’s effectiveness and examined the interactions 

among perception, behavior, and personality.  They found that differences in risk 

perceptions that were incorporated into educational campaigns involved specific 

cognitive processes that influenced driving behavior. The study demonstrated a change in 

risk perception and an indirect effect on driving behavior in their sample of 18-to-24-

year-old students (Rundmo & Iversen, 2004). Participants in this study were able to 

perceive risks much more than at the inception of the campaign and reported fewer 

instances of risky driving behaviors. Rundmo and Iversen’s (2004) study provides 

another piece of evidence linking risk perception and its influence on driving behavior.    

 Risk-Taking Attitudes  

Attitudes and Behaviors. The link between attitude and behavior has been 

explored since the early 1900s. The link between attitude and behavior is based on the 

assumption that conceptually, attitude influences, induces, or molds behavior. Kraus 

(1995) catalogued the trends of research findings to inform current attitude-behavior 

correlations research. Initial research questioned this basic premise to the extent of 

refuting the link between attitude and behavior (Kraus, 1995). The consensus that refuted 
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the attitude-behavior link was challenged in the early 1970s. Fishbein and Ajzen (1972) 

argued that the prior research contained methodological flaws that failed to identify the 

link between attitude and behavior statistically. The flaws centered on the failure to link 

the appropriately identified attitude measure to its corresponding behavior (Fishbein & 

Ajzen, 1972). Once the appropriate measures for attitude and its corresponding measures 

for behavior were identified, the correlations between attitude and behavior were found to 

be greater than .40 (Ajzen & Fishbein, 1977). Kraus’s (1995) meta-analysis found that 

reported attitude-behavior correlations ranged from -0.10 to 0.91. Kraus (1995) 

concluded that prior studies showed that attitude and behavior were highly correlated 

once the appropriate corresponding measures for each concept were utilized. The 

observed correlations suggested that attitudes significantly contributed to the 

determination of behavior but could not be isolated as its sole determinant.  However, the 

existing evidence is strong enough to support research that seeks to identify the specific 

attitude-behavior correlations (Ajzen, 1988; Ajzen & Fishbein, 1977; Assum, 1997; 

Fishbein & Ajzen, 1972; Kraus, 1995; Parker, 2002; Ulleberg & Rundmo, 2002; Ulleberg 

& Rundmo, 2003; Whissell & Bigelow, 2003).  

Dimensions of Risk-taking Attitudes. Assum (1997) studied the relationship 

between correct or right attitudes, incorrect or wrong attitudes, and behavior and their 

relationship with accident risk. The 7,425 respondents of a random sample for this study 

were selected from the Norwegian driver’s license register. A survey measured general 

attitude related to road safety and road traffic behavior (Assum, 1997). The study found a 

significant difference between drivers who had correct or right attitudes and those who 

had incorrect or wrong attitudes towards traffic safety and speeding. Although Assum’s 
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conclusion was that a direct link between the attitudes measures and accident risk was not 

significant, his study supported the link between attitudes and behavior by presenting 

evidence that a significant difference in behavior is observed between drivers who had 

the right or correct attitudes and those who did not. This study highlights the need to 

apply the appropriate measures for attitude and its corresponding measures for behavior 

(Ajzen, 1988; Ajzen & Fishbein, 1977; Assum, 1997; Fishbein & Ajzen, 1972; Kraus, 

1995). In effect, the match between attitude and behavior was explored by using concise, 

narrowed measures of risk-taking attitudes and linking them to clearly defined risk 

driving behaviors. 

The relationship between risk-taking attitudes with risky driving behaviors has 

been established (Iversen, 2004; Malfetti, Rose, DeKorp & Basch, 1989; Parker, 2002; 

Ulleberg & Rundmo, 2002; Ulleberg & Rundmo, 2003; West & Hall, 1997). For this 

study, the term “risk-taking attitudes” is defined as dimensions that affect preferences 

towards risk-taking in traffic (Ulleberg & Rundmo, 2002; Ulleberg & Rundmo, 2003). 

Risk taking refers to driving in a way that does not contravene traffic laws but increases 

the risk of being involved in a crash (West & Hall, 1997). Ulleberg and Rundmo (2002) 

explored the premise that by addressing risk-taking attitudes a change in driving behavior 

would be achieved. Dimensions of risk-taking attitudes were measured by using the 

Young Drivers Attitude Scale (YDAS) developed by Malfetti et al. (1989). The survey 

was administered in Norway to 4,500 adolescents and young adults ranging in age from 

16 to 23 years (Ulleberg & Rundmo, 2002). Risk-taking attitudes explained 50% of the 

variance of risk-taking behavior (Ulleberg & Rundmo, 2002). Ulleberg and Rundmo 

(2002) found that lower risk taking attitudes were correlated with less risk taking 
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behavior. Ulleberg and Rundmo (2003) also investigated the relationship of personality, 

risk taking attitudes, risk perception and risky driving behavior using multiple regression 

methods. The standardized path coefficient (β = .79) indicated the size of the direct effect 

of risk-taking attitudes on risk-taking behavior. A weak effect was detected for the risk 

perception-risky behavior component.  Ulleberg and Rundmo (2003) suggested that the 

weak effect of the risk perception-risky behavior relationship may be explained by the 

weak measures that were utilized in their study. Their suggestion implies that risk 

perception may still be significantly related to risky driving behavior in the same realm as 

risk-taking attitudes. The Ulleberg and Rundmo (2003) study also suggests that attitudes 

about speeding may contribute significantly to risky driving behavior. Whissell and 

Bigelow (2003) investigated this association using an attitudinal scale to identify the link 

between speeding violations and reported crashes. A significant correlation r (158) = .40, p 

< 0.01, was found between driving attitudes and speeding (Whissell & Bigelow, 2003). 

However, their small convenience sample of 283 university students makes it difficult to 

generalize the findings to the young adult population and suggests that further studies are 

needed to investigate this relationship. 

Iversen (2004) investigated the relationship between risk-taking attitudes and 

risky driving behavior in a random sample of Norwegian drivers. The participants 

completed two surveys. The second survey was done 12 months after the first and 

focused on three attitudinal dimensions encompassing rule violations and speeding, 

careless driving, and drinking and driving. Risk-taking attitudes were correlated to risky 

driving behavior. Using structural equation modeling analysis, the three dimensions of 

risk-taking attitudes explained 52% of the total variance of risky driving behavior. An 
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important finding of this study was that persons with attitudes towards risk-taking actions 

seem to carry out risky driving behaviors. Iversen (2004) suggests that the dimensions of 

risk-taking attitude in this study seemed to predict future risky driving behavior. The 

study suggest that the attitudinal dimensions encompassing rule violations and speeding, 

careless driving, and drinking and driving may determine future risky driving behaviors 

and may form an important aspect of safety campaigns focusing on curbing risky driving 

behaviors (Iversen 2004; Iversen & Rundmo 2004). Further studies comprising less 

heterogeneous groups may provide a better understanding of how these dimensions affect 

specific age subgroups. 

Risk-taking attitudes and their component dimensions have been investigated to 

determine their individual and combined influences on risky driving behavior (Assum, 

1997; Greening & Stoppelbein, 2000; Iversen 2004; Iversen & Rundmo, 2004; Iversen, 

Rundmo & Klempe, 2005; Malfetti et al., 1989; Ulleberg & Rundmo, 2002; West & Hall, 

1997; Whissell & Bigelow, 2003; Yagil, 1998). Previous studies indicate that a strong 

link exists between these two variables. Fishbein and Ajzen (1972) and Kraus (1995) 

identified methodological flaws in the studies, which did not find any correlation between 

attitudes and behaviors, and suggested the requisite need for well-designed research 

incorporating the measures that match the specific levels of attitudes and behaviors. 

Seven risk-taking attitude dimensions seemed to contribute to the understanding of how 

risky driving behaviors are determined. The seven risk-taking attitude dimensions include 

speeding, safe driving, riding with an unsafe driver, concern for others, concern for 

oneself, drinking and driving, and safety belts (Assum, 1997; Greening & Stoppelbein, 

2000; Iversen 2004; Iversen & Rundmo, 2004; Iversen, Rundmo & Klempe, 2005; 
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Malfetti, Rose, DeKorp & Basch, 1989; Pinksky, Labouvie, Pandina & Laranjeira, 2001; 

Ulleberg & Rundmo, 2002; Vanlaar & Yannis, 2005; West & Hall, 1997; Whissell & 

Bigelow, 2003; Yagil, 1998). These results have been obtained from diverse populations 

in Brazil, Canada, Israel, New Zealand, Norway, United Kingdom and the United States. 

Although the environmental, infrastructural, social, legal and cultural settings differ, the 

similar results obtained from studying risk–taking attitudes and risky driving behaviors 

suggest that the concepts may be applicable to the Belize young adult population. The 

findings from such diverse populations can inform the design of a study investigating the 

effects of risk-taking attitudes on driving behavior in Belize and provide a platform to 

expand on these studies to investigate whether similar results will be obtained with the 

young adult population.  

Knowledge and Behavior 

 In developing countries, the alarming rates of MVC-related deaths and injuries are 

fueled by certain conditions. These conditions include a lack of road infrastructure, 

scarcity of regulating legislation, a dearth of educational, engineering and legislative 

interventions designed to mitigate the negative effects of motorization, the populace’s 

inexperience and adaptation with increased motorization, and increasing motorization of 

developing countries (Evans, 2004; WHO, 2004b). In developing countries, the absence 

of adequate measures effectively addressing the impact of MVCs may be rooted in the 

inexperience to develop and implement a coordinated approach to this health problem. As 

a developing country, Belize faces similar challenges, for example, divided 

responsibilities with addressing the effects of MVCs, absence of dedicated funding, and 

inadequate resources. In contrast, developed countries have well-established 



 

43 

 

 

governmental and non-governmental agencies tasked with researching MVCs, 

developing policies, and designing, testing, implementing and evaluating educational, 

engineering and legislative interventions targeting MVC-related injury and deaths.  

A strongly recommended component of effective intervention to address MVCs is to 

utilize educational strategies (Dinh-Zarr et al., 2001; Task Force on Community 

Preventive Services, 2001).  

Educational strategies increase the awareness of and encourage adherence to 

motor vehicle laws, safety measures and risks of MVCs (Dinh-Zarr et al., 2001; Task 

Force on Community Preventive Services, 2001; WHO, 2004b). Educational 

interventions’ objectives are based on the underlying assumption that safe driving 

behavior may be a consequence of combined and continued learning opportunities 

(Cottrell, Girvan, & McKenzie, 2002). The educational interventions may implement 

programs that are designed to increase the driver’s knowledge of safe driving behavior, 

MVC risks, road rules and regulations, to name a few (Hedlund, Shults, & Comptom, 

2003; Masten & Hagge, 2004; McKnight & Peck, 2003). The purpose of increasing 

drivers’ knowledge rests on the principle that knowledge influences behavior. Graduated 

driver licensing (GDL) is one such program. GDL programs strive to promote safer 

driving behavior by extending the period that the novice driver is able to gain and apply 

knowledge of safe driving practices, road laws and driving experience (Hedlund, Shults, 

& Comptom, 2003; Masten & Hagge, 2004; McKnight & Peck, 2003). Other components 

of GDL programs include exit tests, hazard perceptions, speed restrictions, and extended 

learner’s permit holder’s period (Ferguson, 2003; Hedlund, & Comptom, 2004; 2005; 

Rice, Peek-Asa & Kraus, 2004). The following sections will provide a description of 



 

44 

 

 

obtaining a Belize driver’s license, the link of knowledge of Belizeans road laws and road 

signs and driving behavior, and knowledge of motor vehicle crash risks and driving 

behavior. 

Process to Obtain a Belizean Driver’s License. The Department of Transport is 

the body that is responsible for the registration, issuance and control of all vehicles and 

driver’s licenses in Belize (Attorney General’s Ministry [AGM], 2003). Persons can 

apply for a Belizean driver’s license once they meet the prerequisite criteria. The criteria 

to obtain full driving privileges include being 17 years of age or older, obtaining a 

medical check up, obtaining a 70% passing mark on a written exam, and successfully 

completing a practical exam (AGM, 2003). The written exam tests the applicant’s 

understanding of the rules of the road, road signals and road signs (AGM, 2003). The 

written exam is based on a 46-item handout sheet containing a list of information 

covering topics related to the Motor Vehicle and Road Traffic Act [MVRTA] and road 

usage (AGM, 2003). The written and practical exam can be taken at any of the district’s 

office. Drivers’ licenses are valid for one calendar year and are renewable on the holder’s 

birth date. Licensed drivers can renew their licenses annually without having to perform 

any written or practical exam again (AGM, 2003). The process of obtaining a driver’s 

license is not an intensive process and is applied at the discretion of the transport officer 

(AGM, 2003). The use of discretion by the transport officer may lead to subjective 

interpretation and application of the MVRTA legislation as well as the issuance of 

licenses to unqualified drivers. 
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Knowledge of Road Signs and Driving Behavior. Drivers in Belize do not go 

through a stringent process to obtain a driver’s license.  The written and practical driving 

exams are applied at the discretion of the transport officer. Section 31 (3) of the MVRTA 

states that the written test “shall include a test of the applicant’s knowledge of the rules of 

the road, road signals and road signs” (AGM, 2003). The handout sheet provided to 

applicants contains five items providing written information on road signs (Department 

of Transport [DOT], 2004). One refers to the speed limits for various vehicles. The 

second one refers to the legality of the road signs. Three of the handout items refer to the 

“no entry”, “keep right” and “yield” road signs (DOT, 2004). It is important to note that 

the handout sheet only describes the road signs content and their purpose but 

diagrammatic samples of these road signs are not provided. The failure to provide more 

information and samples of road signs belies their important contribution to traffic safety 

and forces the driver to learn the meaning through experience. Most importantly, the 

three road signs that are described do not reflect the undetermined number of road signs 

used in the roads of Belize. Hence, the unnecessary challenge of independently 

interpreting road signs is presented to novice drivers as part of their learning process. The 

independent interpretation of road signs may lead to driving behavior that is contrary to 

the intended road sign message. 

Road signs are extensively used as an integral part of road designs, as well as an 

important component of roads’ safety design (Al-Madani, 2000; Al-Madani & Al-Janahi, 

2002a; 2002b). Road signs convey information to drivers by using either alphanumeric 

messages or symbols (Crundall & Underwood, 2001; Jorgensen & Wentzel-Larsen, 

1999).  The information conveyed alerts drivers of road conditions and possible hazards, 
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or provides recommendations that are necessary for safe driving (Charlton, 2004, 2005; 

Crundall & Underwood, 2001; Van Houten & Retting, 2001). Road sign effectiveness is 

affected by a driver’s understanding of its message (Al-Madani, 2000; Al-Madani & Al-

Janahi, 2002a, 2002b; Charlton, 2004, 2005; Crundall & Underwood, 2001). 

Comprehension of road signs is imperative for the message to be useful to the driver (Al-

Madani, 2000; Al-Madani, & Al-Janahi, 2002a; 2002b; Charlton, 2005). Al-Madani and 

Al-Janahi (2002a; 2002b) surveyed drivers in five Arabian Gulf countries to determine 

their comprehension of road signs and the factors affecting their interpretations. They 

found that drivers accurately identified and interpreted between 50% and 60% of the 

roads signs. They suggested that the low comprehension rate was a reflection of the 

ineffective learning system associated with the drivers’ licensing process and 

recommended an overhaul of the system for increasing driver’ comprehension of road 

signs. 

Several evaluation methods to test the effectiveness of road signs have been 

developed. Early research used the roadblock paradigm to assess drivers’ recollection of 

road signs they had recently passed on the road (Charlton, 2005; Fisher, 1992; Johansson 

& Backlund, 1970; Jorgensen & Wentzel-Larsen, 1999). Investigators that used the 

roadblock paradigm stopped drivers a short distance after passing road signs and 

questioned the drivers to determine their recollections of the road signs (Johansson & 

Backlund, 1970). Studies utilizing the roadblock paradigm showed that drivers had poor 

recollections of roads signs they had passed (Johansson & Backlund, 1970; Jorgensen & 

Wentzel-Larsen, 1999). The poor recollection was deemed to represent the 

ineffectiveness of road signs and suggested that resources should be invested in other 
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safety measures (Crundall & Underwood, 2001; Fisher, 1992). Fisher (1992) challenged 

this accepted conclusion, and found that drivers unconsciously adjusted their driving after 

passing road signs alerting them of a road hazard. The findings suggested that the 

effectiveness of road signs should be assessed by evaluating their capacity to alert drivers 

of road hazards rather than by assessing drivers’ recollection of the content of the road 

signs (Fisher, 1992). In response to the poor performance of the roadblock paradigm, 

Crundall and Underwood (2001) proposed the priming paradigm to explain the warning 

potential of road signs and their subtle effects on driving behavior. Drivers unconsciously 

responded to the warnings from road signs by adjusting their driving behavior to fit with 

the data provided (Charlton, 2004, 2005; Crundall & Underwood, 2001; Van Houten & 

Retting, 2001). These recent studies have reinforced the important contributions of road 

signs as a component of road safety strategies. 

Knowledge of Road Laws and Behavior. The handout sheet provided to applicants 

for a Belize driver’s license contains 21 items  related to the MVRTA and 20 items on 

“Do’s & Don’ts” of road use (DOT, 2004). The topics covered on the information sheet 

include an item on speed limits, overtaking practices, right of way at a stop sign, age 

requirements for licensing, and two items related to obsolete practices. The DOT handout 

(2004) does not provide detail about laws related to safe driving behaviors or road laws 

(e.g., seatbelt use/law, speed, or driving under the influence of alcohol or drugs). The list 

of “Do’s & Don’ts” of road use does not cover topics concerning laws pertaining to safe 

driving behaviors or road laws (e.g., seatbelt use/law, speed, or driving under the 

influence of alcohol or drugs) (DOT, 2004). The practice of providing a 46-item handout 

to new drivers’ license applicant is in direct contradiction to emphasis given to driver 
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education as an effective intervention to reduce MVCs (Carstensen, 2002; Hatakka, 

Keskinen, Gregersen, Glad, & Hernetkoski, 2002; Hedlund & Comptom, 2005; Mayhew 

& Simpson, 2002). Apart from not providing a comprehensive overview of the MVRTA, 

the alarming fact is that this DOT handout is the information that is provided to 

applicants regardless of the category of vehicle they plan to drive (i.e., motorcycle, 

trucks, cars, farm vehicles, and so on). A novice driver would have to gain knowledge 

either through driving experience or from other sources. This type of learning process and 

a knowledge base filled with inaccurate information may foster the development of poor 

driving habits. Rather than developing  safe driving behaviors, uninformed drivers may 

focus more on driving skills, capability and experience and may give more weight to their 

abilities (Asiamah, Mock, & Blantari, 2002; Zhang, Huang, Roetting, Wang, & Wei, 

2006). Zhang et al. (2006) suggested that these driving behaviors and attitudes may be 

reflective of a poor knowledge base of road laws.  

Similarly, Asiamah et al. (2002) found that Ghanaian drivers attributed crash risks 

to vehicle and road infrastructure rather than to behavioral factors including those 

associated with alcohol use, and concluded that a more aggressive campaign to raise the 

level of awareness of the MVC risk associated with alcohol use was needed. In addition 

to the publicity of MVC risk, promotion of laws related to alcohol use and driving was 

needed as a component for interventions addressing MVCs. Ferguson and Williams 

(2000) also provide support for the need to increase awareness of zero tolerance laws to 

impact driving behavior. A survey of 17-to-20-year-old drivers illustrated that 31% to 

56% of the drivers were aware of the zero tolerance laws in their state. Ferguson and 

Williams (2000) suggest that educational campaigns are needed to raise awareness of 
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these laws before compliance can be expected to occur. Masten and Chapman (2004) 

studied three instructional methods to test their effectiveness to improve drivers’ 

knowledge of laws and attitudes and found significant improvements in knowledge and 

attitudes. Instructional methods have been used successfully to improve drivers’ self-

awareness and general knowledge of proper road use (Eby, Molnar, Shope, Vivoda, & 

Fordyce, 2003). Without a doubt, the process of educating new drivers in Belize needs to 

be restructured to reflect the gains made through development of effective drivers’ 

education methods. 

Summary 

The literature supports the importance of conducting a study to understand the 

relationships among risk-taking attitudes, risk perceptions and knowledge, and driving 

practices that can contribute to safer driving behaviors in Belize. Findings from this study 

may contribute significantly to the development of intervention programs in Belize. 

Conceptually, the three independent variables are linked to driving behavior, and 

therefore, suggest that a significant portion of variance may be explained by these 

variables. The use of stage theories in the investigation of decision models appears to be 

applicable to investigating factors contributing to MVCs in Belize, particularly, in 

relation to risk-taking attitudes, risk perceptions and knowledge, and driving behavior of 

young adults at the University of Belize. This study attempts to fill that gap in knowledge 

in three ways: (1) by investigating the effects of the three latent variables on driving 

behavior, (2) by providing information on driving behavior, and (3) by applying the 

PAPM to investigate factors affecting driving behavior of 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 understanding of the factors associated 

with the risks of MVC-related mortality and morbidity for young adults in Belize. 

Specifically, this study investigated the relationships involving young adults’ risk-taking 

attitudes, risk perceptions, knowledge, and driving behaviors. The study used a 

quantitative research design to explore these four constructs using the Precaution 

Adoption Process Model (PAPM) as a theoretical framework to evaluate factors 

influencing driving behaviors of young adults at the University of Belize. 

Conceptual Model. The theoretical framework for this study was depicted in 

figure 1 (See Chapter 1).  This framework was based on the premise that young adults’ 

risk-taking attitudes, risk perceptions, and knowledge influence their driving behaviors. 

Furthermore, the adoption of safe or risky driving behaviors was related to their risk of 

MVCs, which explained the increased mortality and morbidity risks experienced by 

young adults. The conceptual model was further expanded to include the separate 

dimensions that were used to analyze the possible relationships among the variables of 

interest. A full depiction of the analysis diagram of the conceptual model can be viewed 

in Figure 2.
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Research Questions. The following questions were explored in this study: 

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

 
2. What is the relationship between selected demographic factors and risky driving 

behavior? 
 
3. What is the relationship between young adults’ risk-taking attitudes and risky 

driving behaviors? 
 
4. What is the relationship between young adults’ knowledge of road laws and signs 

and risky driving behaviors? 
 
5. What is the relationship between young adults’ risk perceptions and risky driving 

behaviors? 
 

Research Design. This study employed a cross-sectional survey research design. 

The cross-sectional research design was used to examine the patterns of relationships 

among the independent variables, risk-taking attitudes, risk perceptions, and knowledge, 

and the dependent variable, risky driving behaviors. The study design permitted the 

examination of the strength and direction of relationships among these variables within 

the young adult population at the University of Belize and illustrated patterns in these 

relationships. The cross-sectional research design did not allow for the discovery of cause 

and effect relationships because no experimental design was employed. A cross-sectional 

research design did, however, provide a better understanding of the relationships among 

the variables that would provide the basis for future studies. Initial approval from the 

Office of Research Compliance Institutional Review Board (IRB) at the University of 

South Florida (USF) (IRB # 104876) (See Appendix A) was obtained prior to conducting 

any data collection. A waiver of written consent was also granted as part of the initial 

approval. A modification approval was obtained after the questionnaire had been 
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reviewed through the pilot testing of the initial questionnaire (IRB # 104876G) (See 

Appendix B). As part of the IRB approval process a letter of support that granted 

permission to conduct the pilot study was obtained through the Office of the President of 

Sacred Heart Junior College (See Appendix C). An additional letter expressing support 

and granting permission to conduct the full study was obtained through the Office of the 

Provost of the University of Belize (See Appendix D). 

Population and Sample  

Population Demographics. Belize, a country located in Central America, is 

divided into six districts: Corozal, Orange Walk, Belize, Cayo, Stann Creek and Toledo. 

Belize has 291,800 inhabitants with nearly 61% of the population under the age of 25 

years as estimated by the 2000 population census (CSO, 2001, 2005). Mestizo/Spanish, 

comprising 48.7% of the population, is the largest ethnic group (CSO, 2001, 2005). 

Creoles (24.9%) are the second largest ethnic group. Mayas (Ketchi, Mopan, and 

Yucatec) comprise 10.6% of the population (CSO, 2001, 2005). Ethnic groups such as 

Garifuna (6.1%), Mennonite (3.6%), East Indian (3%) along with other minor ethnic 

groups complete the distribution in the population (CSO, 2001; 2005). The majority of 

the population resides in rural areas. The largest urban city is Belize City with a 

population of 60,800 (CSO, 2001; 2005). The most populated district is the Belize district 

with a population of 87,000; the least populated district is the Toledo District with a 

population of 27,600 (CSO, 2001; 2005).  

Sample Description. For this study, the target population consisted of students 

enrolled at the University of Belize (UB) in the faculties of Education and Arts, 

Management and Social Science, Nursing and Allied Health, and Science and 
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Technology. UB has four campus sites respectively located in Belize City, Belmopan 

City, Central Farm and Toledo. UB’s major campus is in Belmopan City. The UB 

recently moved to Belmopan City and it is anticipated that eventually, all major 

educational operations will be relocated there. The recent move to Belmopan City has led 

to an increase in the commuting population attending UB, and that fact has increased the 

exposure to road traffic experiences of these students. 

The population of interest for this study was students within the age of 18-to-24 

years. A sample from the student population of each of the faculties was surveyed. This 

population was chosen because it provided an identifiable and accessible group of 

individuals in this age group. Students enrolled at the University of Belize were likely to 

include individuals who: 

1. were legal adults in the age range of 18-to 24-years representing an age 

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

2. were qualified for full driving privileges (18 years), 

3. had reached legal drinking age status (18 years), 

4. had access to motor vehicles, 

5. were similar to Belize’s tertiary level student population and demographic 

composition, and 

6. were accessible to study.  

Interventions can be designed and implemented to focus on this population, and the 

structured environment provides a platform to conduct research. 

For the second semester of the academic year 2006-2007, 2,471 students were 

enrolled at the University of Belize. Student ages ranged from 15 to 55 years; 56.5% 
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were fulltime students; and 63.1% were females. The ethnic composition of UB’s student 

population is unknown as this information is not collected as part of the registration 

process. Of the enrolled students, the 18-to-24-year-old students totaled 1,276, and form 

61% of the student population. These young adults were enrolled in both Bachelor and 

Associate degree programs at UB. The questionnaire was applied to a convenience 

sample of the entire young adult population ages 18-to-24 years. The sample for this 

study was drawn from the student population of the academic year 2006-2007. The 

survey was completed by UB students enrolled in the Associate and Bachelor degree 

programs at both the Belmopan City and Belize City campus.   

Minimum Sample Size. Structural Equation Modeling (SEM) requires rather large 

samples for analysis (http://www.fleshandbones.com/readingroom/pdf/946.pdf). SEM 

sample sizes are difficult to calculate in advance by using exact equations. Recommended 

sample sizes are estimated based on the number of parameters.  These parameters are 

estimated on the number of measured variables in the model. Sample sizes are usually 

estimated by multiplying the number of parameters per variables by a factor of 10 

(http://www.fleshandbones.com/readingroom/pdf/946.pdf). A sample size of 200 to 400 

is commonly recommended for SEM analysis 

(http://www2.chass.ncsu.edu/garson/pa765/structur.htm).  The analytic model for this 

study measured 26 parameters. This number is below the recommended maximum of 91 

parameters that can be measured for this model. Based on the 26 parameters, a minimum 

sample size of 260 would be recommended for this study. The number of completed 

questionnaires targeted was 550.  
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Exclusion Criteria. Students not within the age range of 18-to-24 years were 

excluded from this study. Students enrolled at the UB Toledo University Center also were 

excluded from this study. Students enrolled at the UB Toledo University Center 

comprised students from the southernmost districts of Belize and are not representative of 

the diversity that can be found at the Belmopan and Belize City campuses. Students 

attending UB’s Regional Language Center (RLC) were not included in the sample. RLC 

students come from various countries to study English as a second language. Their ESL 

program typically is one academic year in length. The RLC students are not 

representative of student populations in Belize and they do not take courses with the 

general student UB population. RLC students may have been exposed to different 

transportation experiences in their respective countries that may confound findings in this 

study. Due to these differences, they were not included in this study. 

Measures 

Questionnaire Description. This study employed a self-administered 

questionnaire to collect data for analysis. Students enrolled in courses selected through 

the sampling process completed the questionnaire. There was no single, pre-existing 

instrument available to survey the four constructs of interest: risk-taking attitudes, risk 

perceptions, knowledge of road laws and signs, and risky driving behavior. Instruments 

were available that focused on one or two constructs only. The instrument that was used 

for this study combined questionnaire items from six instruments to measure the 

constructs of interest. The questionnaires used were the modified Young Driver Attitude 

Scale (YDAS) by Ulleberg and Rundmo (2002) based on the original developed by 

Malfetti et al. (1989); the Risk Perceptions Survey, developed by Ulleberg and Rundmo 
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(2003); Knowledge of Road Laws, adapted from Whiting, Dunn, March and Brown 

(1998); Department of Transport [DOT] written test (DOT, 2004); and Motor Vehicles 

And Road Traffic laws of Belize (Attorney General’s Ministry, 2003 Ed.), Risky Driving 

Behaviors, adapted from Ulleberg and Rundmo (2002) and socio-demographic questions, 

adapted from the CSO (2001) census questionnaire. The questionnaire for this study 

comprised six sections. Each section was designed to obtain information on the following 

elements: 1) risk-taking attitudes; 2) risk perceptions; 3) knowledge of road laws and 

signs; 4) risky driving behaviors; 5) the PAPM staging questions; and 6) socio-

demographic data. 

 Modified Young Driver Attitude Scale. Malfetti et al. (1989) developed an 

instrument to assess risk-taking attitudes of young drivers and their relationship with 

risky driving behaviors. The questionnaire tested seven dimensions of risk-taking 

attitudes and behaviors in a group of U.S. and Canadian students. These seven 

dimensions included speeding, safety belt use, safe driving, drinking and driving, riding 

with an unsafe driver, myself, and concern for others. The entire questionnaire had a total 

of 70 items. Upon further testing by Ulleberg and Rundmo (2002), five dimensions were 

selected out of the seven dimensions: speeding, unsafe driving, riding with an unsafe 

driver, drinking and driving, and concern for others. Measurement of these five 

dimensions encompassed a total of 19 questions, and formed the risk-taking attitudes 

component of the questionnaire. Eight questions covering three dimensions of risk 

perceptions were used from a survey developed by Rundmo and Iversen (2004). The 

three risk perception dimensions included emotion-based risk perception, cognition-based 

risk perception and concern-based risk perception. The section of the questionnaire 
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addressing knowledge of road laws and signs was adapted and developed from Whiting, 

Dunn, March and Brown (1998), Department of Transport written test (DOT, 2004), and 

Motor Vehicles And Road Traffic laws of Belize (Attorney General’s Ministry, 2003 Ed.) 

and included a total of eight questions covering two dimensions: knowledge of traffic 

signs and knowledge of road laws. Risky driving behaviors comprised four dimensions 

and the nine questions were drawn from a questionnaire developed by Ulleberg and 

Rundmo (2002). The placement of participants in the PAPM algorithm was done using a 

total of six questions. The last section of the questionnaire included six questions that 

sought to obtain socio-demographic data for comparison purposes. The first draft of the 

questionnaire for this study comprised 99 items. A sample of the first draft of the 

questionnaire for this study can be found in Appendix E. 

 Survey Modifications. The YDAS instrument was designed for both paper and 

computer application. The risk perceptions survey developed by Rundmo and Iversen 

(2004), and risky driving behaviors adapted from Ulleberg and Rundmo (2002) were 

designed for mailing to participants. The questionnaire for knowledge of road laws 

adapted from Whiting et al., (1998) was designed for face-to-face completion. The final 

instrument was designed for in-class completion by study participants. A sample of the 

final draft of the questionnaire for this study comprising 90 questions can be found in 

Appendix F. The process of modification of the first draft of the questionnaire is 

described in detail in the pilot testing section of this chapter. 
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Reliability of Scores from Instruments. This section discusses the reliability 

measures that indicate the reproducibility of the survey instruments’ data and their 

application in this study (Litwin, 1995). Reliability was assessed by examining the 

internal consistency reliability of the domains that are used to measure the variables of 

interest. To determine internal consistency of the survey instruments and scales, the 

psychometric measure used was internal consistency reliability (Cronbach, 1951).  This 

psychometric measure is applied to determine whether the various items are measuring 

the domain of interest. 

Reliability estimates were calculated for the questionnaire items by conducting 

internal consistency and test-retest reliability (Malfetti et al., 1989). The calculated values 

for internal consistency were estimated and Cronbach’s α for speeding was .88, .89 for 

riding with an unsafe driver, .89 for drinking and driving, and .70 for concern for others. 

The test-retest value for speeding was .82, .78 for riding with an unsafe driver, .75 for 

drinking and driving, and .76 for concern for others. Ulleberg and Rundmo (2002) 

estimated both Cronbach’s α and Loevinger’s H for each dimension of interest. 

Loevinger’s H determines conformity of a group of items to Mokken’s criteria and 

validates their use as a scale of a unidimensional latent variable. The obtained values for 

speeding were Cronbach’s α = .84 Loevinger’s H = .56; for unsafe driving, Cronbach’s α 

= .63 Loevinger’s H = .41; for riding with an unsafe driver Cronbach’s α = .84 

Loevinger’s H = .48; for drinking and driving, Cronbach’s α = .76 Loevinger’s H = .58; 

and finally, for concern for others, Cronbach’s α = .62 Loevinger’s H = .40. 

Internal consistency reliability was calculated for the questionnaire items testing 

risk perception by using Cronbach’s α and Loevinger’s H values (Rundmo & Iversen, 
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2004). The calculated values for the domains measuring risk perceptions were as follows: 

emotion-based perception, Cronbach’s α = .89 Loevinger’s H = .71; cognitive-based 

perception, Cronbach’s α = .67 Loevinger’s H = .54; and concern, Cronbach’s α = .81 

Loevinger’s H = .70 (Rundmo & Iversen, 2004). 

Reliability of Scores from Pilots and Dissertation. This section discusses the 

reliability of scores that indicate the reproducibility of the survey instrument’s data 

(Litwin, 1995). Reliability scores were obtained from the pilot testing of the 

questionnaire through a test-retest procedure. The reliability of scores obtained from the 

main study’s data was also calculated. The internal consistency reliability estimates for 

the different scale scores of the questionnaire were examined with data obtained from the 

pilot study and the main study. To determine internal consistency of the scores from the 

survey instruments and scales, Cronbach’s α was used. Internal consistency reliability 

scores were measured for the questionnaire items testing the constructs of the main study 

(Risk-Taking Attitude, Risk Perception, Knowledge of Road Laws and Signs, and Risky 

Driving Behavior) by using Cronbach’s α and item-to-total correlations values. Tables 

3.1 through 3.4 provide the Cronbach’s α and item-to-total correlations values obtained 

from the pilot testing and the main study. 

 The Cronbach’s α values, for the construct Risky Driving Behavior, ranged from 

.583 to .791 for the main study, .556 to .792 for Pilot 1, and .703 to .826 for Pilot 2 as 

shown in Table 3.1. The Cronbach’s α values, for the construct Risk-Taking Attitude, 

ranged from .234 to .613 for the main study, .328 to .697 for Pilot 1, and .262 to .642 for 

Pilot 2 as shown in Table 3.2. The Cronbach’s α values, for the construct Risk 

Perception, ranged from .550 to .720 for the main study, .517 to .712 for Pilot 1 and .524 
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to .805 for Pilot 2 as shown in Table 3.3. The Cronbach’s α values, for the construct 

Knowledge of Road Laws and Signs, ranged from .413 to .629 for the main study, .430 to 

.467 for Pilot 1, and .388 to .592 for Pilot 2 as shown in Table 3.4. The Item-to-Total 

correlations values obtained from the pilot testing and the main study for the four 

constructs showed similar ranges that were acceptable for both the pilot testing and the 

main study. 

The Cronbach’s α and item-to-total correlations values obtained from the pilot 

testing and the main study are not compared with values obtained from previous studies. 

The number and types of items used in the pilot testing and the main study are different 

from those of the original scales, and therefore, no comparison is possible. 
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Table 3.1  

Reliability Scores for the Construct: Risky Driving Behavior 
Scale Name Items Pilot1 (n = 47) Pilot 2 (n = 32) Main Study (n = 532) 
  Cronbach 

α 
Item-to-Total 
Correlations 

Cronbach 
α 

Item-to-Total 
Correlations 

Cronbach 
α 

Item-to-Total 
Correlations 

Speeding 
 

5 .792 .428 to .691 .777 .326 to .679 .672 .142 to .579 

Distracted Driving 6 .773 .267 to .725 .826 .374 to .791 .791 .391 to .677 

Aggressive Driving 9 .722 .240 to .557 .786 .364 to .649 .678 .263 to .461 

Not Adhering to Traffic  
 
Laws 

7 .556 .031 to .437 .703 .220 to .718 .583 .190 to .410 

 
Table 3.2  

Reliability Scores for the Construct: Risk-Taking Attitudes 
Scale Name Items Pilot1 (n = 47) Pilot 2 (n = 32) Main Study (n = 532) 
  Cronbach 

α 
Item-to-Total 
Correlations 

Cronbach 
α 

Item-to-Total 
Correlations 

Cronbach 
α 

Item-to-Total 
Correlations 

Riding with an Unsafe 
Driver 
 

4 .328 .021 to .337 .642 .348 to .461 .389 .182 to .261 

Speeding 
 

3 .697 .424 to .629 .554 .140 to .511 .613 .375 to .454 

Concern for Others 4 .422 .065 to .385 .262 -.032 to .327 .234 .046 to .148 

Drinking and Driving 5 .651 .016 to .634 .476 .013 to .459 .513 .129 to .493 
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Table 3.3  

Reliability Scores for the Construct: Risk Perceptions 
Scale Name Items Pilot1 (n = 47) Pilot 2 (n = 32) Main Study (n = 532) 
  Cronbach 

α 
Item-to-Total 
Correlations 

Cronbach 
α 

Item-to-Total 
Correlations 

Cronbach 
α 

Item-to-Total 
Correlations 

Cognition-based Perception  3 .517 .000 to .647 .524 .080 to .570 .550 .118 to .598 

Concern Perception 3 .524 .000 to .628 .748 .367 to .727 .720 .304 to .676 

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

 

 

Table 3.4  

Reliability Scores for the Construct: Knowledge of Road Laws and Signs 
Scale Name Items Pilot1 (n = 47) Pilot 2 (n = 32) Main Study (n = 532) 
  Cronbach 

α 
Item-to-Total 
Correlations 

Cronbach 
α 

Item-to-Total 
Correlations 

Cronbach 
α 

Item-to-Total 
Correlations 

Knowledge of Road Laws 9 .467 .000 to .390 .592 .099 to .481 .629 .173 to .452 

Knowledge of Road Signs 4 .430 .104 to .396 .388 .059 to .372 .413 .182 to .332 
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Confirmatory Factor Analysis of Driving Behavior Survey. This section discusses 

the confirmatory factor analysis [CFA] conducted on the variables of the indicators.  The 

items were pooled to form the indicators that were used for the constructs of interest 

namely, Risk-Taking Attitude, Risk Perception, Knowledge of Road Laws and Signs, and 

Risky Driving Behavior. The construct Risky Driving Behavior was comprised of the 

following indicators Speeding, Distracted Driving, Aggressive Driving, and Not 

Adhering to traffic laws. The construct Risk-Taking Attitude was comprised of the 

following indicators Riding with an unsafe driver, Speeding, Concern for others, and 

Drinking and driving. The construct Risk Perception was comprised of the following 

indicators Cognition-based perception, Concern perception, Emotion-based perception. 

The construct Knowledge of Road Laws and Signs was comprised of the following 

indicators Knowledge of Road Laws and Knowledge of Road Signs (See Appendix I) for 

a complete listing of items comprising each indicator. 

A summary of the factor loading ranges are shown in Table 3.5. The loadings 

were significantly different from zero. The standardized factor loadings indicate that a 

considerable amount of unexplained variance. The final set of items was selected after 

careful analysis of the original items. Some items were removed from the list due to 

theoretical redundancy and statistical significance.
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Table 3.5 

A Summary of Confirmatory Factor Analysis Standardized Factor Loadings 

Construct Indicator Items Standardized 
Factor Loading 

Speeding A2-A5 .19 to .65 

Distracted Driving A6-A11 .41 to .78 

Aggressive Driving A12-A14, A16, A18-

A20 

.32 to .60 

Risky Driving 

Behaviors 

Not Adhering to 

Traffic laws 

A20-A27 .18 to .68 

Riding with an Unsafe 

Driver  

C1, C6, C16 .34 to .60 

Speeding C2, C8, C12 .48 to .65 

Concern for Others C3, C5, C11, C13 .10 to .41 

Risk-Taking 

Attitudes 

Drinking and Driving C4, C7, C10, C14, C15 .18 to .69 

Cognition-based 

Perception 

D4, D8, D12 .34 to .74 

Concern perception D3, D7, D11 .14 to .77 

Risk Perception 

Emotion-based 

Perception 

D1, D9, D10 .17 to .93 

Continued next page 
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Table 5 (continued) 

Knowledge of Road 

Laws 

K1-K6, K8-K10 .35 to .85 Knowledge of 

Road Laws and 

Signs Knowledge of Road 

Signs 

K11-K14 .34 to .64 

Crash Experience Crash Experience Cr1-Cr4 .35 to .69 

 
 

Validity of Scores from Instruments. The respective validities of the instruments 

used are examined in this section to determine the extent in which the items used are 

measuring their intended domain (Litwin, 1995). Validity measures are important in 

establishing the appropriateness of the survey instruments used in this study.  Malfetti et 

al. (1989) compared the five dimensions of interest with Mann Inventory subscales as an 

instrument of recognized validity.  The values obtained suggested that concurrent validity 

of the two measures was established. Similarly, to determine discriminant validity, 

Ulleberg and Rundmo (2002) examined the intercorrelations between subscales and also 

found them to be satisfactory.  

The values obtained from the various studies on reliability and validity suggest 

that the instruments selected for this study have adequate psychometric properties along 

the dimensions of reliability and validity. A Flesch-Kincaid grade level test was 

conducted to measure readability, coherence, and comprehensiveness of the instruments. 

The result of the questionnaire Flesch-Kincaid grade level test indicated a readability 

grade level of 5.3. 
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Socio-demographic Variables 

Age. The students selected to participate in this study were selected from the 

general student pool limited to the age range of 18-to-24 years. The age range provided a 

homogenous sample and assisted in providing a control of research. Students were asked 

to provide their age as part of the questionnaire. 

Ethnicity. Participants were asked to select the ethnic group with which they 

identified, from an array of choices on the questionnaire.  The ethnic selections were 

taken from the 2000 population census (CSO, 2001). The 2000 population census is the 

most recent survey delineating the various ethnic groups in Belize (CSO, 2001). The 

selections were limited to the following ethnic group categories: 1) Chinese 2) Creole 3) 

East Indian 4) Garifuna 5) Maya 6) Mennonite 7) Mestizo/Spanish 8) Other (CSO, 2001). 

This information was used for descriptive purposes in this study. 

Sex. Students were asked to identify their sex as part of the questionnaire. The sex 

variable was measured as a dichotomous variable and was listed as either male or female. 

Enrolment status. Enrolment status was measured as a dichotomous variable, full-

time or part-time. Full-time status is determined by a minimum 12 credit hour enrolment 

in courses at the University of Belize. 

Crash Experience. Four items of the questionnaire requested information on the 

respondents’ crash experience.  The participants provided information on whether they 

had been involved in a motor vehicle crash. The participants also provided information 

on whether they had experienced injury as a result of MVC experience. 
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Data Collection 

Procedure. The survey was completed by a non-random, convenience sample of 

UB students enrolled in courses in Associate and Bachelor degree programs. The selected 

courses were offered by the faculties of Education and Arts, Management and Social 

Science, Nursing and Allied Health, and Science and Technology at the Belize City and 

Belmopan City campuses. The courses and the number of sections that were surveyed are 

listed in Table 6. These courses were selected in consultation with the Registrar of the 

University of Belize. The selection of courses was based on the premise that the selected 

courses would have the largest number of students within the study’s age range. An 

estimated 1,265 students were expected to be enrolled in these courses.  However, the 

survey was conducted during an extended drop/add period at the beginning of the second 

semester of the 2006-2007 academic year. This extended drop/add period probably 

impacted the actual class enrolment. Therefore, the actual number of students present 

when the questionnaires were distributed in the selected 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 

ENGL090 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 sections received a letter requesting their 

permission to conduct the survey and an informational sheet describing the study and the 

questionnaire Appendix F. The teachers agreed to apportion 45 minutes of their class for 

the researcher to administer the questionnaire. The questionnaire was administered to the 
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students at the beginning of the selected class. The researcher introduced himself to the 

class. Before the questionnaire was distributed, the researcher read the instructions found 

on the second page of the questionnaire. The researcher collected the completed 

questionnaire as soon as the participants filled them out. The length of time taken to 

complete the administration of the questionnaire took less than the requested 45 minutes 

that was estimated during the pilot phase of this study. Participation in the study was 

voluntary and no identifying data were collected. The number of students who received 

the questionnaires in the identified courses totaled 775, of which, only two refused to 

participate in the study. The students who refused to participate did not provide any 

reason for their non-participation. Of the 773 completed questionnaires, only 532 were 

within the study’s age range. A total of 532 completed questionnaires were collected, 

more than the recommended 260 minimum sample. The response rate was more than the 

estimated 50%. The administration of the questionnaire was conducted during the second 

semester of the academic year 2006–2007. The first course was surveyed on January 16 

and the last course was surveyed was on February 13, 2007. 

Pilot Study  

Purpose and Components. Prior to carrying out the main study, a pilot study was 

conducted to identify problems with the questionnaire content and design, readability, 

administration process, data entry procedure, and data analysis strategies (Heppner & 

Heppner, 2004; McDermott & Sarvela, 2001). The pilot study was also conducted to 

estimate the time it would take for students to complete the questionnaire. The pilot study 

consisted of three components comprising an external panel review by professionals 

experienced in research, mini-pilot test and a field test with a target sample consisting of 
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students from Sacred Heart Junior College (SHJC) (Heppner & Heppner, 2004; 

McDermott & Sarvela, 2001). The entire pilot study was conducted between June and 

October 2006. 

External Panel Review. The external panel comprised professionals with research 

experience in injury prevention, young adults’ health risk behavior, road safety and 

survey design (See Appendix G). The individuals identified as potential members of the 

external review panel were contacted via email. Of a total of 10 professionals contacted, 

five agreed to participate in the external panel. A review guide and a research question 

table were sent to the external panel along with first draft of the questionnaire (See 

Appendix H for the external panel review guide, Appendix I for the Research question 

table and Appendix E for the first draft of the questionnaire). Included in the review 

guide, the researchers were asked to make suggestions, comments and recommendations 

on the questionnaire and to submit additional survey questions. The recommended 

changes were incorporated into second draft of the questionnaire. 

The second draft of the questionnaire was resubmitted to the external panel for 

further examination. The expert panel that reviewed the first draft of the questionnaire 

agreed to review the second draft. The expert panel submitted further comments and 

suggested revisions on the questionnaire. These comments and suggestions were 

incorporated into the third draft of the questionnaire. Communications with the expert 

panel were carried out via email throughout the review process. 
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Mini-pilot Test. After the completion of the expert panel review, a mini-pilot test 

was conducted with a convenience sample of seven students enrolled at Sacred Heart 

Junior College [SHJC]. SHJC is a feeder institution for the University of Belize. Students 

from SHJC enroll into Associate and Bachelor’s degree programs at UB and are expected 

to bear similarities with the UB student population.  The seven student volunteers were 

given a review guide to provide comments on the questionnaire (See Appendix J for the 

Pilot Test review guide). The students were asked to comment on whether the directions 

were concise and clearly understood, whether the questions and responses were 

appropriate, and whether the format of the questionnaire was easy to follow. In addition, 

they were asked to provide other comments, if warranted. The results of the mini-pilot 

test were incorporated into the final draft of the questionnaire (See Appendix F for the 

final draft of the questionnaire). In addition to the review guide, the students were asked 

to complete the questionnaire to estimate the amount of time it would take to fill it out in 

class. 

Field Testing. With the expert panel review and the mini-pilot test completed, the 

final component of the pilot study, the field test, was conducted to estimate the time it 

would take for students to complete the questionnaire, to identify possible 

implementation challenges, to assess data entry and data coding strategies, and to conduct 

preliminary analysis in preparation for the full data collection process. SHJC students 

were expected to have similar characteristics as students enrolled at UB. The researcher 

requested and received permission from the lecturer of two English subject courses to 

facilitate participation of students in the field testing of the questionnaire. 
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The field test was completed in two phases using a convenience sample of 

students enrolled in two English subject courses at SHJC. These two phases were 

completed by students enrolled at SHJC. Two English subject courses were selected to 

participate in the field test. The courses were selected with the assistance of the Dean of 

Sacred Heart Junior College.  Forty-seven students participated in the first phase and 32 

students participated in the second phase. The decrease in the number of students 

participating in the second phase was due to absences rather than refusal to participate. 

The students participating in the two phases of the field study were within the age range 

of 18 to 24 years. The students participating in the field testing were not enrolled or form 

part of the student body of UB. 

Preliminary analysis on the data obtained through the field testing was conducted 

to examine internal consistency reliability using Cronbach’s α coefficients. Basic 

univariate analysis was performed on the field test data to determine mean, standard 

deviation, skewness and kurtosis. The results of these analyses obtained from both phases 

were compared. Preliminary analysis was conducted using the SPSS 15.0 for Windows 

software program. 

Data Analysis  

Data Entry. Data were entered into an electronic database entry form. The 

software Microsoft Office Word 2003 was used to create the database form. The database 

file was imported into a statistical analysis software program, SPSS 15.0 for Windows.  

The SPSS 15.0 for Windows software program was used to conduct univariate, and 

bivariate. Multivariate analysis was conducted using Muthén and Muthén Mplus® 
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(version 4.21) statistical software program. The three types of analysis are described in 

more detail below. 

Univariate and Bivariate Analysis. Univariate analysis consisted of frequency 

distributions and the construction of frequency tables for all descriptive data, including 

demographic information. Descriptive statistical analysis reported, where appropriate, 

basic statistics on mean, kurtosis, data distribution, standard deviations, frequencies, 

variance, missing values, and normality/skewedness. This analysis provided basic 

information to support the bivariate and multivariate analysis. Univariate analysis was 

done on the independent variables (risk-taking attitudes, risk perceptions, and knowledge) 

and the dependent variable (driving behaviors). 

Bivariate statistical analysis was done to identify focal relationships between the 

independent variables and the dependent variables and included chi square analysis and 

Pearson’s product-moment correlations. 

Multivariate Analysis. The analytic approach most appropriate for latent 

(unobserved) independent and dependent variables is Structural Equation Modeling 

[SEM] also known as path analysis with latent variables, structural equation analysis, 

covariance structure models, path modeling and latent variable analysis of structural 

equations (Hatcher, 1994; Maruyama, 1998). This study used constructs that are 

measured indirectly by multiple indicator variables (Hatcher, 1994; Maruyama, 1998). 

The latent constructs were used to develop the measurement model and then to develop 

the structural model seen in Figure 2.  

The SEM analytic method is well-suited for this study as the variables used are 

latent variables that are measured indirectly through two or more indicators. SEM was 
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used to test the relationship between and among the variables. The relationships of the 

variables and their respective dimensions are illustrated in figure 2. SEM was applied to 

examine the relationship among the independent variables (risk-taking attitudes, risk 

perceptions, and knowledge) and the dependent variable (driving behaviors), and 

explained the variance of the variables as presented by the model (Hatcher, 1994; 

Maruyama, 1998), as well as to provide the basis for understanding the relevance of these 

relationships. SEM allowed for the determination of the effect of each independent 

variable separately.  

To answer the research questions in this study, the following analyses were 

conducted. 

Question 1: To what extent are the specific stages of the Precaution Adoption 

Process Model [PAPM] observed in the study population?. The questions B1 through B8, 

found in Section B of the questionnaire, were used to develop an algorithm to place the 

responses into the PAPM stages. The algorithm used to place the participants in the 

various PAPM stages is shown in Figure 3. 
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Question 2:  What is the relationship between selected demographic factors and 

risky driving behavior?. The demographic factors of interest were collected in section F 

of the questionnaire. The questions F1 to F8 were used to collect data on general 

demographic factors. The participant’s Crash Experience was assessed using questions 

F9 to F13. Cronbach’s α and item-to-total correlations values were obtained for the 

section addressing participant’s crash experience. Confirmatory Factor Analysis [CFA] 

was conducted on this indicator. CFA was also conducted on the four indicators forming 

the Risky Driving Behavior construct. The four indicators for the Risky Driving Behavior 

construct were Speeding, Distracted Driving, Aggressive Driving and Not Adhering to 

Traffic Laws. The questions A1 to A27 were used to collect data for the four indicators of 

the Risky Driving Behavior construct. 

The CFA was part of the recommended two-step process in SEM analysis to 

determine its relationship with risky driving behavior (Buhi, 2007; Hatcher, 1994; Hoyle, 

1995; Maruyama, 1998). The results from the CFA analysis were used to build the 

measurement model that examined the relationship between Crash Experience and Risky 

Driving Behavior. 

 

Question 3: What is the relationship between young adults’ risk-taking attitudes 

and risky driving behaviors?. The questions C1 to C16 of the questionnaire were used to 

collect data for the construct, Risk-Taking Attitude. Cronbach’s α and item-to-total 

correlations values were obtained for the section addressing Risk-Taking Attitude. The 

four indicators for the Risk-Taking Attitude construct were Riding with an Unsafe Driver, 

Speeding, Concern for Others and Drinking and Driving. CFA was also conducted on 
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these indicators as well as on the indicators of the Risky Driving Behavior construct. The 

results from the CFA analysis were used to build the measurement model that examined 

the relationship between Risk-Taking Attitude and Risky Driving Behavior. 

Question 4: What is the relationship between young adults’ knowledge of road 

laws and signs and risky driving behaviors?. The questions E1 to E14 of the 

questionnaire were used to collect data for the construct, Knowledge of Road Laws and 

Signs. Cronbach’s α and item-to-total correlations values were obtained for the section 

addressing Knowledge of Road Laws and Signs. The two indicators for the Knowledge of 

Road Laws and Signs construct were Knowledge of Road Laws and Knowledge of Road 

Signs. CFA was also conducted on these indicators as well as on the indicators of the 

Risky Driving Behavior construct. The results from the CFA analysis were used to build 

the measurement model that examined the relationship between Knowledge of Road Laws 

and Signs and Risky Driving Behavior. 

Question 5:  What is the relationship between young adults’ risk perceptions and 

risky driving behaviors?. The questions D1 to D12 of the questionnaire were used to 

collect data for the construct, Risk Perception. Cronbach’s α and item-to-total 

correlations values were obtained for the section addressing Risk Perception. The three 

indicators for the Risk Perception construct were Cognition-based Perception, Concern-

based perception and Emotion-based Perception. CFA was also conducted on these 

indicators as well as on the indicators of the Risky Driving Behavior construct. The 

results from the CFA analysis were used to build the measurement model that examined 

the relationship between Risk Perception and Risky Driving Behavior.
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Chapter 4: Results 

Introduction 

This section provides the results obtained from the pilot study, comprising an 

external panel review, mini-pilot test and field test, and the main study’s survey results. 

The main study’s survey results will be used to address the proposed five questions: (a) 

To what extent are the specific stages of the PAPM observed in the study population?, (b) 

What is the relationship between selected demographic factors and risky driving 

behavior?, (c) What is the relationship between young adults’ risk-taking attitudes and 

risky driving behaviors?, (d) What is the relationship between young adults’ knowledge 

of road laws and signs and risky driving behaviors?, and (e) What is the relationship 

between young adults’ risk perceptions and risky driving behaviors? The answers to these 

five questions will increase the understanding of the factors associated with the risks of 

MVC-related mortality and morbidity for young adults in Belize. 

   

Pilot Study Results 

External Panel. Of the ten professionals contacted, six agreed to participate in the 

external review panel. Ultimately, five persons participated in reviewing the Driving 

Behavior Survey in the two-phase process. The five professionals, who did not 

participate, declined due to time constraints and workload. In the initial phase, the five 

member external panel received an electronic copy of the questionnaire titled “Attitudinal 

Factors Related to Driving Behaviors of Young Adults in Belize: An Application of the 
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Precaution Adoption Process Model,” an evaluation guide and a research question table. 

The external panel reviewed the questionnaire using the evaluation guide that sought to 

obtain contribution on the survey questions that were related to clarity, age 

appropriateness, suitable response options and format. The external panel was also asked 

to recommend additional items. 

The external panel was satisfied with the clarity, age appropriateness of the 

survey instrument, ease of navigation and with the survey format. However, the panel 

made five groups of recommendations in this initial review. A change in the title of the 

survey was recommended and the titled was changed to “Driving Behavior Survey.” The 

second major change centered on the instruction section, which was reworded to address 

certain research protocols.  Thirdly, sections heading of the questionnaire were reworded 

to reduce the potential of response bias. Fourthly, additional survey items were 

recommended along with changes to some of the initial items. Finally, the external panel 

recommended changes in the response options for two of the sections. The recommended 

changes were made and the updated questionnaire was sent back to the panel for another 

review. 

The five persons, who made up the initial review panel, agreed to participate in 

the second external review panel. An evaluation guide was sent along with the updated 

questionnaire. The second external review panel recommended minor editorial changes 

that mainly focused on the formatting of the survey items options. The recommendations 

were accepted and the changes were made to the questionnaire. 
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Mini-pilot Test at Sacred Heart Junior College. After completing the two phases 

of the external panel review, a mini-pilot test was conducted at the Sacred Heart Junior 

College [SHJC].  Seven students participated in this study. The students were 18-to 24-

years old who were enrolled fulltime at SHJC.  The students were provided with an 

evaluation guide and were asked to use the guide to review the questionnaire to determine 

whether the questions were clear, age appropriate, and whether the response options and 

format were easy to follow. 

The students completed the review and provided minor editorial changes to the 

questionnaire. Overall, their review indicated that the questionnaire format was easy to 

navigate, age appropriate and the questions and responses were understood. The editorial 

changes recommended by the students were made to the final draft of the questionnaire. 

The students were asked to fill out the questionnaire after they had completed the review. 

This procedure provided an estimate of the time needed to complete the questionnaire. 

Forty minutes were needed to complete the questionnaire. 

Field Test at Sacred Heart Junior College. The field test portion of the pilot study 

consisted of two parts; Pilot1 (N=47) and Pilot2 (N=32). The results of the field test were 

used to examine internal consistency reliability using Cronbach α coefficients and item-

to-total correlations (See Tables 3.1-3.4 p.63-64). Basic univariate analysis was also 

performed on the field test data to determine mean, standard deviation, skewness and 

kurtosis. The results of these analyses are found in tables 4.1-4.4. 

 The skewness and kurtosis values for the construct Risky Driving Behavior ranged 

from -0.50 to 1.12 and -1.02 to 1.63 for Pilot 1, and -0.25 to 1.26 and -0.76 to 2.26 for 

Pilot 2 (Table 4.1). The skewness and kurtosis values for the construct Risk-Taking 
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Attitude ranged from 0.07 to 0.24 and -0.79 to 0.13 for Pilot 1, and -0.36 to 1.22 and -

0.92 to 1.35 for Pilot 2 (Table 4.2). The skewness and kurtosis values for the construct 

Risk Perception ranged from -0.32 to 0.86 and -0.27 to 0.61 for Pilot 1, and 0.00 to 1.14 

and -1.05 to 2.05 for Pilot 2 (Table 4.3). The skewness and kurtosis values for the 

construct Knowledge of Road Laws and Signs ranged 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 2.00 for Pilot 2 (Table 4.4). The mean and 

standard deviation values obtained from the field testing for the four constructs showed 

similar ranges that were acceptable for both phases of the field testing. 
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Table 4.1  

Mean, Standard Deviation, Skewness and Kurtosis Values for the Construct: Risky Driving Behavior 
Scale Name Items Pilot1 (n = 47) Pilot 2 (n = 32) 

Risky Driving Behaviors  M SD Skewness Kurtosis M SD Skewness Kurtosis 

Speedinga 5 2.32 0.93 0.07 -1.02 2.27 0.80 0.22 -0.69 

Distracted Drivinga 6 2.37 0.72 0.21 -0.43 2.46 0.78 0.05 -0.76 

Aggressive Drivinga 9 1.78 0.63 1.12  1.63 1.78 0.69 1.26   2.26 

Not Adhering to Traffic Lawsa 7 2.77 0.57 -0.50  1.02 2.71 0.64 -0.25   0.34 

Note. Judgements were made on a 5-point scale (1 = almost never, 5 =  almost always). 
 
Table 4.2  

Mean, Standard Deviation, Skewness and Kurtosis Values for the Construct: Risky Driving Behavior 
Scale Name Items Pilot1 (n = 47) Pilot 2 (n = 32) 

Risk-taking Attitudes  M SD Skewness Kurtosis M SD Skewness Kurtosis 

Riding with an Unsafe Drivera 4 1.71 0.49 0.23 -0.46 1.70 0.65 1.22  1.35 

Speedinga 3 2.96 0.67 0.07 -0.79 2.93 0.58 0.62 -0.04 

Concern for Othersa 4 1.95 0.47 0.07  0.13 1.90 0.39 -0.36 -0.47 

Drinking and Drivinga 5 2.00 0.63 0.24 -0.54 2.03 0.58 0.04 -0.92 

Note. Judgements were made on a 4-point scale (1 = strongly agree, 4 =  strongly disagree).
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Table 4.3 

Mean, Standard Deviation, Skewness and Kurtosis Values for the Construct: Risk Perceptions 
Scale Name Items Pilot1 (n = 47) Pilot 2 (n = 32) 

Risk Perceptions  M SD Skewness Kurtosis M SD Skewness Kurtosis 

Cognition-based Perceptiona 3 1.82 0.57 0.86  0.61 1.67 0.49 1.14 2.05 

Concern Perceptiona 3 1.73 0.49 0.46 -0.27 1.77 0.49  0.09 0.02 

Emotion-based Perceptiona 3 2.44 0.65 0.32 0.21 2.53 0.63 0.00 -1.05 

Note. Judgements were made on a 4-point scale (1 = strongly agree, 4 =  strongly disagree). 
 
 
Table 4.4 

Mean, Standard Deviation, Skewness and Kurtosis Values for the Construct: Knowledge of Road Laws and Signs 
Scale Name Items Pilot1 (n = 47) Pilot 2 (n = 32) 

Knowledge of Road Laws 

and Signs 

 M SD Skewness Kurtosis M SD Skewness Kurtosis 

Knowledge of Road Laws 9 57.45a 22.02 -0.67 0.41 65.28a 20.50 -0.92 2.00 

Knowledge of Road Signs 4 42.45a 25.03 0.24 -0.56 43.75a 27.68 0.23 -0.54 

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

 Survey Summary. Data were collected for this study from a convenience sample 

of students enrolled at the University of Belize [UB] during the second semester of the 

academic year 2006-2007. A total of 775 questionnaires were distributed of which 773 

were completed. Of the 773 questionnaires collected, 532 questionnaires were collected 

from students within the study’s age range of 18-to-24-years. The final sample of 532 

represented 42% of the 18-to-24-year-olds and 22% of the total number of students 

enrolled at UB during the second semester of the academic year 2006-2007. The survey 

was carried out at UB’s main campus in Belmopan City and its satellite campus in Belize 

City. 

Univariate Analyses Results 

Population Demographics. Univariate analyses were conducted on section F of 

the questionnaire. Section F questions collected demographic data on the participants 

who filled out the questionnaire. The age range for data collection for this study was from 

18 to 24 years with 78.0% (N=415) of the respondents being 21 years or younger. 

Participants in this study were mostly female 58.1% (N=309). The participants’ ethnic 

backgrounds were described as mainly Mestizo (42.6%, N=225) or Creole (33.3%, N= 

176). Participants’ main places of residence were the Cayo (36.5%, N=193) and Belize 

(34.4%, N=182) districts. Of the total sample, 57% (N=303) were from the UB’s 

Belmopan Campus. Participants were mostly enrolled as fulltime students 88.2% 

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

Participants’ Demographic Characteristics 

Variable Frequency Percent 
Gender (N=532) 
     Female 
     Male 

 
309 
223 

 
58.1 
41.9 

Age (N=532) 
     18 
     19 
     20 
     21 
     22 
     23 
     24 

 
121 
118 
97 
79 
48 
36 
33 

 
22.7 
22.2 
18.2 
14.8 
9.0 
6.3 
6.2 

Ethnicity (N=528) 
     Mestizo/Spanish 
     Creole 
     Garifuna 
     East Indian 
     Chinese 
     Maya 
     Mennonite 
     Other 

 
225 
176 
29 
20 
15 
15 
5 
43 

 
42.6 
33.3 
5.5 
3.8 
2.8 
2.8 
0.9 
8.1 

District of Residence (N=529) 
     Cayo 
     Belize 
     Orange Walk 
     Corozal 
     Stann Creek 
     Toledo 

 
193 
182 
72 
38 
24 
20 

 
36.5 
34.4 
13.6 
7.2 
4.5 
3.8 

Campus (N=532) 
     Belmopan City 
     Belize City 

 
303 
229 

 
57.0 
43.0 

Enrolment Status (N=532) 
     Full-time 
     Part-time 

 
469 
63 

 
88.2 
11.8 
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Driver and Crash Experience. A total of 72.6% (N=380) of those surveyed 

described themselves as drivers. Of those who described themselves as drivers, only 

47.9% (N=252) of them had a valid driver’s license. Eighty-two percent of the 

participants had driving experience of 4 years or less. Participants described their driving 

skills as being either Mostly Good (32.9%, N=147) or Very Good (34.0%, N=152). In the 

past 12 months, participants reported that they had neither been in a car crash as a driver 

(89.5%, N=459) nor as a passenger (86.9%, N=456). The majority of the participants had 

not experienced any injuries from car crashes (98.1%, N=513) nor had they been in a car 

crash in which someone else was injured (95.6%, N=500). Table 4.6 provides more 

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

Participants’ Driving and Crash Characteristics 

Variable Frequency Percent 
Drive (N=531) 
     Yes 
     No 

 
380 
151 

 
72.6 
28.4 

Have a valid driver’s license (N=526) 
     Yes 
     No 

 
252 
274 

 
47.9 
52.1 

Rate your driving skills (N=447) 
     Fair 
     Good 
     Very Good 
     Excellent 

 
86 
147 
152 
62 

 
19.2 
32.9 
34.0 
13.9 

Years of Driving (N=464) 
     0 
     1 
     2 
     3 
     4 
     5 
     6 
     7 
     8 

 
88 
83 
82 
80 
48 
35 
15 
15 
18 

 
19.0 
17.9 
17.7 
17.2 
10.3 
  7.5 
  3.2 
  3.2 
  3.9 

Experience Car Crash as Driver (N=513) 
     Yes 
     No 

 
54 
459 

 
10.5 
89.5 

Experience Car Crash as Passenger (N=525) 
     Yes 
     No 

 
69 
456 

 
10.5 
89.5 

Been in a Car Crash where experience injury to self occurred 
(N=523) 
     Yes 
     No 

 
 
10 
513 

 
 
  1.9 
98.1 

Been in a Car Crash where experience injury to others 
occurred (N=523) 
     Yes 
     No 

 
 
23 
500 

 
 
  4.4 
95.6 
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Precaution Adoption Process Model Staging Variables. Just 3.0% (N=16) of 

those surveyed did not travel by car in the past 30 days with the rest either riding in a car 

or driving one. Participants had heard about a young person being hurt in a motor vehicle 

crash [MVC] (87.7%, N=465). In the past 12 months, participants reported that they had 

heard a message on the importance of using seatbelts to prevent injury as a result of an 

MVC (89.5%, N=459). Participants reported that they seldom wore a seatbelt when 

riding in car driven by someone (50.6%, N=268).  Participants reported that they planned 

to wear a seatbelt the next time they drove a car (57.3%, N=297).  Table 4.7 provides 

more details of the participants’ responses to the questions used in the survey section that 

comprises the Precaution Adoption Process Model Staging Variables. 

.  

Table 4.7  

PAPM Staging Questions Frequency Distribution Values 

Variable Frequency Percent 
Travel by Car in Past 30 Days (N=530) 
     Yes 
     No 

 
514 
16 

 
97.0 
  3.0 

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

 
465 
65 

 
87.7 
12.2 

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

 
461 
69 

 
87.0 
13.0 

Reported Seatbelt Use (N=529) 
     Never 
     Seldom 
     Always 

 
87 
268 
174 

 
16.4 
50.6 
32.9 

Plan to use Seatbelt (N=518) 
     Yes 
     No 
     Don’t Know 

 
297 
73 
148 

 
57.3 
14.1 
28.6 
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Normality. This section provides the statistics used to assess normality of the data 

collected on the constructs of interest. Means, standard deviation, skewness and kurtosis 

values were used to assess distribution of data. 

The means for the construct Risky Driving Behavior ranged from 1.70 to 2.56 (SD 

0.55 to 0.81); for the construct Risk-Taking Attitude, from 1.76 to 3.00 (SD 0.41 to 0.59); 

for the construct Risk Perception, from 1.80 to 2.48 (SD 0.52 to 0.56); and for the 

construct Knowledge of Road Laws and Signs, from 56.68 to 66.08 (SD 21.32 to 26.79). 

The Skewness values, for the construct Risky Driving Behavior ranged from -0.47 to 

0.80; for the construct Risk-Taking Attitude, from -0.27 to 0.41; for the construct Risk 

Perception, from 0.09 to 0.86; and for the construct Knowledge of Road Laws and Signs, 

from -0.74 to -0.08. The Kurtosis values, for the construct Risky Driving Behavior, 

ranged from -0.43 to 1.11; for the construct Risk-Taking Attitude, from -0.64 to 0.77; for 

the construct Risk Perception, from 0.47 to 1.09; and for the construct Knowledge of 

Road Laws and Signs, from -0.73 to 0.34. Table 4.8 provides more details on the 

normality values of the Driving Behavior Survey scales. 
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Table 4.8 

Normality Values of Driving Behavior Survey Scales 

Scale Name Variables Number 
of Items 

M SD Skewness Kurtosis 

Risky Driving 
Behaviors 

      

 Speedinga 5 2.20 0.81 0.26 -0.33 
 Distracted 

Drivinga 
6 2.36 0.78 0.16 -0.43 

 Aggressive 
Drivinga 

9 1.70 0.55 0.80 0.24 

 Not adhering 
to traffic 
lawsa 

7 2.56 0.58 -0.47 1.11 

Risk-taking 
Attitudes 

      

 Riding with 
an Unsafe 
Driverb 

4 1.76 0.53 0.41 -0.40 

 Speedingb 3 3.00 0.59 -0.27 -0.39 
 Concern for 

Othersb 
4 1.91 0.41 0.27 0.77 

 Drinking and 
Drivingb 

5 1.88 0.54 0.10 -0.64 

Risk  
Perception 

      

 Cognition-
basedb  

3 1.84 0.52 0.86 1.09 

 Concern-
basedb 

3 1.80 0.53 0.50 0.53 

 Emotion-
basedb  

3 2.48 0.56 0.09 0.47 

Knowledge of 
Road Laws and 
Signs 

      

 Knowledge 
of Road 
Laws 

9 66.08 c 21.32 -0.74 0.34 

 Knowledge 
of Road 
Signs 

4 56.68 c 26.79 -0.08 -0.73 

Note. a Judgements were made on a 5-point scale (1 = almost never, 5 =  almost always).  b Judgements 
were made on a 4-point scale (1 = strongly agree, 4 =  strongly disagree). c Means are out of a total of 
100%.  
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Bivariate Analyses Results 

Gender and Age Differences.  Bivariate analyses were conducted on the data 

determine the relationship between gender and the constructs under study and the 

relationship between age and the constructs under study. One of the bivariate analyses 

assessed the effect size of the comparison between means of the responses of males and 

females to questions that form the constructs in the Driving Behavior Survey. Effect size 

was determined by calculating Cohen’s d values. The following formula was used to 

calculate the Cohen’s d values: 

 

The construct Risky Driving Behavior, comprising grouped variables measuring 

Speeding, Distracted Driving, Aggressive Driving and Not adhering to Traffic Laws 

behaviors, had Cohen’s d values that ranged from 0.01 to 0.65. The construct Risk-Taking 

Attitude consisted of group variables measuring attitudes toward Riding with an Unsafe 

Driver, Speeding, Concern for Others and Drinking and Driving. The effects size for the 

Risk-Taking Attitude construct ranged from 0.01 to 0.54. The construct Risk Perception 

had three grouped variables measuring Cognition-based, Concern and Emotion-based 

perceptions. The construct Risk Perception had Cohen’s d values ranging from 0.00 to 

0.31. The construct Knowledge of Road Laws and Signs had two grouped variables, 

namely Knowledge of Road Laws and Knowledge of Road Signs with Cohen’s d values 

of 0.48 and 0.33, respectively. Six subscales produced medium to large effect sizes (0.50 

to 0.80), Speeding Behavior (0.65), Knowledge of Road Signs (0.60), Knowledge of 

Road Law (0.56), Riding with and Unsafe Driver Attitude (0.54), Speeding Attitude 

Mmale – Mfemale 

Pooled SD 
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(0.52), and Drinking and Driving Attitude (0.52). Four subscales produced small to 

medium effect sizes (0.20 to 0.50), Aggressive Driving (0.37), Concern for Others 

attitude (0.35), Concern perception (0.31), and Aggressive Driving behavior (0.26). The 

three remaining subscales had small effect sizes of less than two. Table 4.9  presents the 

adjusted means and pooled SD of the subscales, as well as, the Cohen’s d values for the 

constructs measuring Risky Driving Behavior, Risk-Taking Attitude, Risk Perception, and 

Knowledge of Road Laws and Signs. 
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Table 4.9  

Effect Size Values of Driving Behavior Survey Scales  

Scale Name Subscales # of 
Items 

M 
(Males) 

SD M 
(Females) 

SD Cohen’s
d 

Risky Driving 
Behaviors 

       

 Speeding a 5 2.48 0.79 1.99 0.75 0.65 
 Distracted 

Driving a 
6 2.37 0.72 2.36 0.82 0.01 

 Aggressive 
Driving a 

9 1.74 0.55 1.55 0.47 0.37 

 Not adhering 
to Traffic 
Laws a 

7 2.64 0.54 2.49 0.61 0.26 

Risk-taking 
Attitudes 

       

 Riding with 
an Unsafe 
Driver b 

4 1.93 0.52 1.65 0.51 0.54 

 Speeding b 3 2.17 0.62 1.87 0.54 0.52 
 Concern for 

Others b 
4 1.98 0.41 1.84 0.39 0.35 

 Drinking and 
Driving b 

5 2.05 0.52 1.78 0.51 0.52 

Risk  
Perception 

       

 Cognition-
based b  

3 2.42 0.57 2.42 0.57 0.01 

 Concern-
based b 

3 2.19 0.53 2.03 0.51 0.31 

 Emotion-
based b 

3 2.08 0.61 2.04 0.54 0.07 

Knowledge of 
Road Laws 
and Signs 

       

 Knowledge of 
Road Laws c 

9 72.88 17.83 61.46 22.17 0.56 

 Knowledge of 
Road Signs c 

4 65.68 23.74 50.17 27.07 0.60 

Note. a Judgements were made on a 5-point scale (1 = almost never, 5 =  almost always).  b Judgements 
were made on a 4-point scale (1 = strongly agree, 4 =  strongly disagree). c Means are out of a total of 
100%. 
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 The second bivariate analyses assessed the relationship between age and the 

responses to scales that form the constructs in the Driving Behavior Survey. The 

statistical procedure used to examine the strength of this relationship was conducted. The 

Pearson correlation coefficient (r) served to measure the strength of the relationship 

between age and the scales that formed the constructs in the Driving Behavior Survey. 

Both age and the scales of the Driving Behavior Survey were measured on either an 

interval- or ratio level of measurement (O’Rourke, Hatcher & Stepanski, 2005).  Pearson 

correlation values can range from a -1.00 through 0.00 to +1.00. Whereas a Pearson 

correlation value closer to -1.00 or +1.00 is indicative of a strong relationship values 

closer to 0.00 are indicative of weaker relationships. A value of 0.00 is indicative of no 

relationship between the variables. 

The scales measuring the construct Risky Driving Behavior had r values that 

ranged from -.006 (Speeding) to .016 (Aggressive Driving). None of these values were 

statistically significant. The scales measuring the construct Risk-Taking Attitude had r 

values that ranged from -.136 (Speeding) to .030 (Riding with an Unsafe Driver). Only 

the values for the Speeding attitude scale was statistically significant at p < 0.01 (2-

tailed).  The construct Risk Perception had r values ranging from -.065 to .020 with none 

of these values being statistically significant. The construct Knowledge of Road Laws and 

Signs had two grouped variables, namely Knowledge of Road Laws and Knowledge of 

Road Signs with r values ranging from .085 to .090 with the only value for Knowledge of 

Road Laws being statistically significant at p < 0.05 (2-tailed). Tables 4.10 to 4.13 

provide more information on the correlation analyses for the four constructs of interest 

and Age. 
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Table 4.10 

Correlation Matrix for Risky Driving Behavior Scales and Age 

 F1 Age 
Speeding Pearson Correlation 

Sig. (2-tailed) 
N 

-.006 
.899 
465 

Distracted Driving  .007 
.881 
465 

Aggressive Driving  .016 
.731 
464 

Not Adhering to Laws  .013 
.782 
463 

 

 

Table 4.11 

Correlation Matrix for Risk Taking Attitude Scales and Age 

 F1 Age 
Riding with Unsafe Driver Pearson Correlation 

Sig. (2-tailed) 
N 

.030 

.498 
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 (2-tailed) 
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Table 4.12 

Correlation Matrix for Risk Perception Scales and Age 

 F1 Age 
Cognition-based perception Pearson Correlation 

Sig. (2-tailed) 
N 

.020 

.656 
481 

Concern-based perception  -.065 
.157 
479 

Emotion-based perception  -.029 
.506 
511 

 
Table 4.13 

Correlation Matrix for Knowledge of Road Laws and Signs Scales and Age 

 F1 Age 
Knowledge of Road Laws Pearson Correlation 

Sig. (2-tailed) 
N 

.090* 

.037 
532 

Knowledge of Signs  .085 
.050 
532 

* Correlation is significant at the 0.05 level (2-tailed) 
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Research Question Results 

 Analyses were conducted on the main study’s survey results to address the five 

research questions: (1) To what extent are the specific stages of the Precaution Adoption 

Process Model (PAPM) observed in the study population?, (2) What is the relationship 

between selected demographic factors and risky driving behavior?, (3) What is the 

relationship between young adults’ risk-taking attitudes and risky driving?, (4) What is 

the relationship between young adults’ knowledge of road laws and signs and risky 

driving behaviors?, and (5) What is the relationship between young adults’ risk 

perceptions and risky driving behaviors? 

Frequency distributions for the items of the PAPM staging algorithm were used to 

answer the first research question. The staging algorithm placed the responses into the 

various PAPM stages to illustrate the distribution among the participants.  For questions 

two through four, multivariate analyses was conducted.  

 Research Question 1: To what extent are the specific stages of the Precaution 

Adoption Process Model (PAPM) observed in the study population?. To determine the 

proportion of young adults that were in each of the stages of the PAPM, an algorithm to 

place the responses into the PAPM stages was used. The algorithm used to assign the 

participants in the various PAPM stages can be found in Chapter 3.  Frequency 

distributions demonstrated the proportion of respondents in each of the PAPM stages as 

seen in Figure 4.  
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Table 4.14 

Proportions of Young Adults in Each Stage of Precaution Adoption 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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Multivariate Analyses: Structural Equation Modeling (SEM) Results 

The statistical procedure used was structural equation modeling (SEM). SEM was 

conducted to obtain results that would provide answers to these four questions. The SEM 

analytic method is appropriate when the variables under study are latent variables that are 

measured indirectly through two or more indicators. SEM was used to test the 

relationship between and among variables. The relationship among the independent 

variables (Risk-Taking Attitude, Risk Perception, and Knowledge of Road Laws and 

Signs) and the dependent variable (Risky Driving Behavior), was examined to help 

explain the variance of the variables as presented by the model under study. SEM was 

conducted using a two-step process (Hatcher, 1994; Maruyama, 1998). Step one used the 

confirmatory factor analysis (CFA) to develop the measurement model (Hatcher, 1994; 

Maruyama, 1998). The first step investigated whether the factors for the constructs 

provided a measurement model with acceptable fit to the data collected. The results of the 

CFA have been provided in Chapter 3. The second step was to conduct the path analysis 

for the latent variables. This second step specifies the relationship between and among 

the latent variables. The results of these analyses are presented in the following sections.  

To assess whether the structural model was acceptable for further analysis, SEM 

testing of the full model with the data was conducted to obtain measures of overall model 

fit and to provide the structural relationships among the latent constructs of Risky Driving 

Behavior, Risk-Taking Attitude, Risk Perception, and Knowledge of Road Laws and 

Signs.  The indices used to test model fit include the Chi-Square test of model fit (χ2), 

Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of 

Approximation (RMSEA), Standardized Root Mean Square Residual (SRMR). The 
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recommended cutoff value for the indices are CFI and TLI ≥ 0.90, RMSEA ≤ 0.06 and 

SRMR ≤ 0.07 (Buhi, Goodson, & Neilands, 2007; Hu & Bentler, 1999; Yu, 2002). The 

Chi-Square test of overall model fit provided values of χ2 (95, N=532) = 309.87, p<0.000 

/ χ2/df = 3.26. The χ2/df ratio falls within the 2 and 5 values commonly observed in 

health behavior (Buhi, Goodson, & Neilands, 2007). CFI for the structural model was 

0.87; the TLI was 0.82; and the RMSEA was 0.07 p<0.001 (90% confidence interval = 

0.06–0.07) (Boomsma, 2000). Table 4.15 Structural Model Fit Indices provides the fit 

indices obtained from the SEM analysis. Figure 5 provides the standardized path 

coefficients demonstrating direction and magnitude of the relationship among the latent 

constructs that were obtained from the final structural model. The entire Mplus® output of 

the final structural model SEM analysis can be found on Appendix K.  

Globally, the CFI and TLI indices do not provide a good fit for interpretation of 

the model and are less than acceptable. However, for this study the model CFI and TLI 

indices obtained from the SEM analysis still provide reasonable results for further 

interpretation. The indices suggest that the discrepancy between the theoretical model and 

the observed relations are acceptable and the model fits the data. As such, the model fit 

values suggest that the variables are reliably associated in the context of the model and 

can be use to explain risky driving behaviors. 

Table 4.15 

Structural Model Fit Indices 

Model χ2 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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Research Question 2: What is the relationship between selected demographic 

factors and risky driving behavior?. To determine the relationship between demographic 

factors (being male, driver, crash experience, and age) and risky driving behaviors, SEM 

analysis was conducted on the data. As shown in Figure 5, a statistically significant direct 

effect between being a Driver and Crash Experience on Risky Driving Behaviors is 

observed (β = .177, p < .05 and .228, p < .01, respectively). The beta values for male and 

age on risky driving behaviors did not produce statistically significant direct effects (-

.005 and -.020, respectively). The low beta values for male and age suggest a spurious 

relationship with Risky Driving Behaviors. The demographic variables also had direct 

effects on the constructs Risk-Taking Attitudes (RTA), Risk Perception (RP), and 

Knowledge of Road Laws and Signs (KLS). These additional values that were obtained 

through the SEM analysis (See Figure 5) are provided on Tables 4.16 and 4.17.  

The beta value, for the relationship between selected demographics factors and 

RDB, suggest that being a Driver and having Crash Experience are associated with Risky 

Driving Behaviors. The magnitude of the beta weight for persons with Crash Experience 

suggests that they will most likely exhibit Risky Driving Behaviors. As expected, the beta 

weight for Drivers also indicates that Drivers will most likely exhibit Risky Driving 

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

Direct Effects of Demographic Factors on Risk-Taking Attitudes [RTA], Risk Perception 

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

Relationship  β - 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 Experience�KLS -.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 Risk-Taking Attitudes [RTA], Risk 

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

[RDB] 

Relationship  β – value 

Male�RP × RP�RDB -.033 

Male�RTA × RTA�RDB .172 

Male�KLS × KLS�RDB .026 

Driver�RP × RP�RDB -.002 

Driver�RTA × RTA�RDB .069 

Driver�KLS × KLS�RDB .055 

Crash Experience�RP × RP�RDB .010 

Crash Experience�RTA × RTA�RDB .005 

Crash Experience�KLS × KLS�RDB .007 

Age�RP × RP�RDB .011 

Age�RTA × RTA�RDB -.029 

Age�KLS × KLS�RDB .014 
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Research Question 3: What is the relationship between young adults’ risk-taking 

attitudes and risky driving behaviors?. To determine the relationship between young 

adults’ Risk-Taking Attitudes and Risky Driving Behaviors, SEM analysis was 

conducted on the data. As shown in Figure 5, a statistically significant direct effect 

between Risk-Taking Attitudes (RTA) and Risky Driving Behaviors (RDB) is observed 

with a beta value of .463, p < .000. The factors for RTA are Riding with an Unsafe Driver 

(A1), Speeding (A2), Concern for Others (A3), and Drinking and Driving (A4). The 

factors for RDB are Speeding (B1), Distracted Driving (B2), Aggressive Driving (B3), 

and Not Adhering to Traffic Laws (B4). 

The factor loadings and residual errors of the factors for the RTA construct, .323 

to .648 and .580 to .896, respectively, are provided on Figure 5. The factor loadings and 

residual errors of the factors for the RDB construct are also provided on Figure 5 and 

ranged from .716 to .767 and .411 to .487. The factor loadings were acceptable and 

explained a significant portion of the variance for RTA and RDB. For RTA, the pooled 

items for Drinking and Driving provided the highest factor loadings value followed by 

Riding with an Unsafe Driver, Speeding, and Concern for Others. For RDB, the pooled 

items for Aggressive Driving provided the highest factor loadings value followed by Not 

Adhering to Traffic Laws, Distracted Driving, and Speeding.  

The beta value, for the relationship between RTA and RDB, shows a strong 

relationship between RTA and RDB. The magnitude of the beta weight for RTA suggests 

that persons exhibiting high propensity for RTA will most likely exhibit Risky Driving 

Behaviors.  
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Research Question 4: What is the relationship between young adults’ knowledge 

of road laws and signs and risky driving behaviors?. To determine the relationship 

between young adults’ Knowledge of Road Laws and Signs, and Risky Driving 

Behaviors, SEM analysis was conducted on the data. As shown in Figure 5, the direct 

effect between Knowledge of Road Laws and Signs (KLS) and RDB was not statistically 

significant with an observed beta value of .098. The factors for RTA are Knowledge of 

Road Laws (K1), and Knowledge of Road Signs (K2). The factors for RDB are Speeding 

(B1), Distracted Driving (B2), Aggressive Driving (B3), and Not adhering to Traffic 

Laws (B4). 

The factor loadings and residual errors of the factors for the KLS construct, .603 

to .691 and .637 to .805, respectively, are provided on Figure 5. The factor loadings and 

residual errors of the factors for the RDB construct are also provided on Figure 7 and 

ranged from .716 to .767 and .411 to .487. 

The factor loadings were acceptable and explained a significant portion of the 

variance for KLS. For KLS, the pooled items for Knowledge of Road Signs had a higher 

factor loading value than Knowledge of Road Laws.  

The beta value, for the relationship between KLS and RDB, does not show a 

strong relationship between KLS and RDB. The magnitude of the beta weight for KLS 

suggests that a high score on KLS did not influence the expression of Risky Driving 

Behaviors.
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Research Question 5: What is the relationship between young adults’ risk 

perceptions and risky driving behaviors?. To determine the relationship between young 

adults’ Risk Perceptions and Risky Driving Behaviors, SEM analysis was conducted on 

the data. As shown in Figure 5, the direct effect between Risk Perceptions (RP) and RDB 

was statistically significant with an observed beta value of .183, p < .05. The factors for 

RP are Cognition-based perceptions (P1), Concern-based perceptions (P2), and Emotion-

based perceptions (P3). The factors for RDB are Speeding (B1), Distracted Driving (B2), 

Aggressive Driving (B3), and Not Adhering to Traffic Laws (B4). 

The factor loadings and residual errors of the factors for the RP construct were, 

.259 to .759 and .423 to .933, respectively, are provided on Figure 5. The factor loadings 

and residual errors of the factors for the RDB construct are also provided on Figure 8 and 

ranged from .716 to .767 and .411 to .487. 

The factor loadings were acceptable and explained a significant portion of the 

variance for RP and RDB. For RP, the pooled items for Concern-based perceptions 

provided the highest factor loadings value followed by Emotion-based perceptions, and 

Cognition-based perceptions.  

The beta value, for the relationship between RP and RDB, shows a strong 

negative relationship between RP and RDB. The magnitude of the beta weight for RP 

suggests that persons exhibiting low RP will most likely exhibit Risky Driving 

Behaviors.  
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Additional SEM Results. Risk-Taking Attitudes [RTA] (β = .463, p < .000), 

Knowledge of Road Laws and Signs [KLS] (β = .098), Driver (β = .177, p < .05) and 

Crash Experience (β = .228, p < .000) each had a positive direct effect on Risky Driving 

Behavior [RDB]. Risk Perception [RP] (β = -.183, p < .05), being a Male (β = -.005) and 

a Driver (β = -.020) each had a negative direct effect on Risky Driving Behavior. 

According to the results in Figure 5, Risk-Taking Attitudes, Knowledge of Road Laws 

and Signs, Risk Perception, and the combined demographic factors (male, age, driver, 

and crash experience) account for 35.2% of the variance of Risky Driving Behavior. 

The beta values, for the relationship among selected demographics factors, RTA, 

KLS, RP, and RDB, suggest that these variables are associated with and explain a 

significant portion of the variance of RDB. The magnitude of the beta weight for RTA 

shows the highest influence on RDB followed by Crash Experience, RP, Driver, and 

KLS. 

Consequently, persons, who exhibited high propensity for RTA, were Drivers, 

and had Crash Experience, will most likely to exhibit Risky Driving Behaviors. 

Conversely, persons exhibiting low RP will most likely exhibit Risky Driving Behaviors.
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Chapter 5: Discussion 

Introduction 

This chapter provides a summary of the research and conclusions drawn from the 

results obtained from the main study’s survey. This chapter comprises seven sections: (a) 

Research Summary, (b) Discussion of Results, (c) Conclusions, (d) Strengths and 

Weaknesses of Study, (e) Data Collection Lessons, (f) Implications for Public Health, 

and (g) Implications for Future Research. 

 

Research Summary 

Research has shown that young adults’ risk-taking attitudes [RTA], risk 

perception [RP], and knowledge of road laws and signs [KLS] are related to their driving 

behaviors. The adoption of risky driving behaviors increases young adults’ risk of motor 

vehicle crashes [MVCs]. This increase in young adults’ risk of MVCs helps explain the 

increased mortality and morbidity experienced by young adults. This research used a 

conceptual model (see Figure 1) that incorporated the four constructs (RTA, RP, KLS 

and risky driving behaviors [RDB]) to analyze the relationships among them. The 

purpose of this study was to improve understanding of the factors that lead to increased 

risks of MVC-related mortality and morbidity for young adults in Belize, to provide 

support for the development of evidence-based programs, and, more importantly, to 

investigate the relationships involving young adults’ RTA, RP, KLS and RDB. This 

study obtained data to investigate the relationship among the fours constructs (RTA, RP, 
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KLS and RDB) to address five research questions of interest (a) To what extent are the 

specific stages of the Precaution Adoption Process Model [PAPM] observed in the study 

population?, (b) What is the relationship between selected demographic factors and risky 

driving behavior and the stages of PAPM?, (c) What is the relationship between young 

adults’ risk-taking attitudes and risky driving behaviors and the stages of PAPM?, (d) 

What is the relationship between young adults’ knowledge of road laws and signs and 

risky driving behaviors and the stages of PAPM?, and (e) What is the relationship 

between young adults’ risk perceptions and risky driving behaviors and the stages of 

PAPM? 

This study used a nonexperimental, cross-sectional research design to illustrate 

the relationships among RTA, RP, KLS and RDB of young adults at the University of 

Belize [UB]. The study design permitted the examination of the strength and direction of 

relationships among these variables and provided a better understanding of the 

relationships among the variables that may serve as the basis for future studies, the 

development of evidence-based intervention programs, policy development and health 

education programs. A convenience sample of 532 students, enrolled at UB during the 

second semester of the academic year 2006-2007, completed the questionnaires. 

Frequency distributions were used to investigate the presence of the various stages of 

PAPM. To investigate the relationships of young adults’ 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 used to address the five research 

questions of this study. The results are summarized after each of the listed research 

question below. 

Research Question 1: To what extent are the specific stages of the Precaution 

Adoption Process Model (PAPM) observed in the study population? The enforcement of 

road laws in Belize does not appear to be a priority. As a result, infractions such as 

speeding, drinking and driving and lack of seatbelt use are frequently committed. It was 

expected that stages three, four, and five within the PAPM would be the most prominent 

stages observed in the population. The results revealed that the majority of the 

participants were past the anticipated stages and participants were predominantly in stage 

6 followed by stage 7.  

 Several factors can help explain the results related to question 1. First, the PAPM 

staging algorithm assigns participants into stages by their responses to questions selected 

from the survey on seat belt usage.  The limitation of this assignment is that individual 

responses are guided by broad variations of seat belt usage.  The broad variations 

artificially increased the distributions of individuals assigned to stages 6 and 7. Second, 

persons were assigned to stages that were realistically inappropriate. For example, some 

participants reported that they were not aware of the risks of MVCs and yet they reported 

that they always used seatbelts. Therefore, a person who was assigned to stage 1 may 

have reported behavior consistent with stage 7. Third, persons may be using seatbelts 

independent of the recognition or awareness of the risks of MVCs which may help to 

explain the apparent contradiction of being assigned to two separate stages. Social 
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pressures may also encourage persons to adopt seatbelt use in the absence of any 

acknowledgement of the risks of MVCs.  

Other factors that occurred prior to the survey may have also contributed to these 

results. Prominent members of the student body were involved in separate MVCs 

resulting in major injuries prior to the survey. This may have heightened the awareness of 

the dangers of MVCs. Additionally, the Department of Transport held its annual “Traffic 

Safety Week” in mid-November of 2006. This may have had a lasting effect on seatbelt 

usage. Finally, social desirability response bias may have influenced the responses to the 

survey items for PAPM algorithm. 

Based on the results, the PAPM staging algorithm was not an efficient tool and 

may be fallible in the identification of the various PAPM stages present in this young 

adult population. Previous research has shown that similarly constructed algorithms have 

led to the grouping of several PAPM stages (Trifiletti, 2003). The collapsing of these 

stages reflects the inherent disadvantage of using the algorithm to identify the various 

PAPM stages. 

Research Question 2: What is the relationship between selected demographic 

factors and risky driving behavior?. Of the four demographic factors (being male, being a 

driver, crash experience, and age) investigated, driver and crash experience had a 

statistically significant positive direct effect on risky driving behaviors. These direct 

effects on risky driving behaviors can be categorized as small to medium (Kline, 1998). 

These direct effects suggest that persons with Crash Experience will most likely exhibit 

Risky Driving Behaviors and persons who were Drivers would most likely exhibit Risky 

Driving Behaviors but not as much as those with Crash Experience. 
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Belizean drivers can apply and obtain a driver’s license once they meet the 

prerequisite criteria set by the Transport Department. A written exam is included in this 

criteria  and is based on a 46-item handout sheet containing a minimum number of topics 

related to the Motor Vehicle and Road Traffic Act (Attorney General’s Ministry [AGM], 

2003).The licensing process is not an intensive process and can be applied at the 

discretion of the transport officer (AGM, 2003). Therefore, drivers who pass the written 

exam would have the bare minimum knowledge of the road laws and signs governing 

motor vehicles in Belize. The items for the survey used in this study were developed from 

the 46-item handout sheet provided by the Transport Department. Hence, the result 

showing that drivers would most likely exhibit Risky Driving Behaviors was not 

unexpected. 

The result showing that persons with Crash Experience will most likely exhibit 

Risky Driving Behaviors suggests that these persons have not adopted safe driving 

practices. However, an overt relationship exists between being a driver and 

demonstrating risky driving behaviors, as the latter cannot be present without the former. 

Therefore, the result of interest would be the significant relationship between crash 

experience and risky driving behaviors. Interestingly, crash experience did not lower 

risky driving behaviors; rather, it positively influenced the practice of risky driving 

behaviors. This phenomenon may be largely explained by optimism bias, which may lead 

to a lowered interpretation of risks of MVC. Optimism bias may lead young adults to 

believe that they have perceived control over these risks as well as a perception of low 

probability of these risks (Bränström et al., 2005; Brown, 2005; Chambers & Windschitl, 

2004; Deery, 1999; Dejoy, 1989; Harre, Foster, & O'Neill, 2005; Weinstein, 1987; 1989; 
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1998; 2003). Even though the risks of MVCs are recognized by these drivers, their 

interpretation of these risks may lead them to believe that they have perceived control 

over these risks as well as a perception of low probability of these risks. This finding is in 

line with previous studies focusing on the interpretation of risks by persons in 18-to-24 

year age group (Bränström et al., 2005; Brown, 2005; Chambers & Windschitl, 2004; 

Deery, 1999; Dejoy, 1989; Harre, Foster, & O'Neill, 2005; Jonah, 1986; Weinstein, 1980; 

1987; 1989; 1998; 2003). 

Research Question 3: What is the relationship between young adults’ risk-taking 

attitudes and risky driving behaviors?. Risk-Taking Attitudes [RTA] had a statistically 

significant positive direct effect on Risky Driving Behaviors [RDB]. The size of this 

RTAs’ direct effect on RDB can be categorized as medium to large (Kline, 1998).  

The factor loadings were acceptable and explained a significant portion of the 

variance for RTA. For RTA, the pooled items for Drinking and Driving provided the 

highest factor loadings value followed by Riding with an Unsafe Driver, Speeding, and 

Concern for Others. The beta value for the relationship between RTA and RDB shows a 

strong relationship between RTA and RDB. The magnitude of the beta weight for RTA 

suggests that persons exhibiting high propensity for RTA will most likely exhibit Risky 

Driving Behaviors.  

The strong relationship between RTA and RDB coincides with previous research 

establishing the correlation between attitude and behavior and shows that the appropriate 

corresponding measures for each RTA concept were utilized (Kraus, 1995). The results 

showing a strong relationship between RTA and RDB support evidence identifying the 

specific attitude-behavior correlations (Ajzen, 1988; Ajzen & Fishbein, 1977; Assum, 
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1997; Fishbein & Ajzen, 1972; Kraus, 1995; Parker, 2002; Ulleberg & Rundmo, 2002; 

Ulleberg & Rundmo, 2003; Whissell & Bigelow, 2003). 

Research Question 4: What is the relationship between young adults’ knowledge 

of road laws and signs and risky driving behaviors?. Knowledge of road laws and signs 

[KLS] had a positive direct effect on risky driving behaviors that was not statistically 

significant. As a result of failing to find a statistically significant result, research question 

four could not be answered. 

The factor loadings were acceptable and explained a significant portion of the 

variance for KLS. For KLS, the pooled items for Knowledge of Road Signs had a higher 

factor loading value than Knowledge of Road Laws. The beta value, for the relationship 

between KLS and RDB, does not show a strong relationship between KLS and RDB. The 

magnitude of the beta weight for KLS suggests that a high score on KLS was not related 

to the expression of Risky Driving Behaviors. 

As mentioned previously, the process of obtaining a driver’s license in Belize is 

not an intensive one and requirements can be applied at the discretion of the transport 

officer (AGM, 2003). Drivers who pass the written exam would have the bare minimum 

knowledge of the road laws and signs governing motor vehicles in Belize. In addition, the 

SEM analysis of the survey’s knowledge may have been influenced by missing data. 

Although the link between knowledge and behavior had been establish, previous research 

indicated that possessing knowledge does not necessarily translate into and adoption of 

safe behaviors. The lack of a comprehensive knowledge of road laws and signs and the 

effect of missing data would help explain the lack of a statistically significant relation 

between KLS and RDB.  
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Research Question 5: What is the relationship between young adults’ risk 

perceptions and risky driving behaviors?. Of the three constructs of interest (Risk-Taking 

Attitudes, Risk Perception and Knowledge of Road Laws and Signs) investigated, Risk 

Perception [RP] had a statistically significant negative direct effect on risky driving 

behaviors. The size of this risk perceptions’ direct effect on risky driving behaviors can 

be categorized as small to medium (Kline, 1998). 

The beta value, for the relationship between RP and RDB, shows a negative 

relationship between RP and RDB and suggests that persons exhibiting low RP will most 

likely exhibit Risky Driving Behaviors. The finding of lowered risk perception is 

consistent with previous research showing that young drivers were more likely to adopt 

risky driving behaviors due to their low perceived risks of being involved in a crash 

(Deery, 1999; Finn & Bragg, 1986; Mathews & Moran, 1986; Williams 2003). 

Conclusions 

Overall this study found that a significant relationship exists among the three 

attitudinal factors of interest (young adults’ risk-taking attitudes [RTA], risk perception 

[RP], and knowledge of road laws and signs [KLS]) and risky driving behaviors [RDB]. 

These three factors in the model accounted for 35.2% of the variance and helped to 

explain risky driving behaviors. Of the three attitudinal factors studied, young adults’ 

RTA was the main predictor for risky driving behaviors.  The influence of RTA is 

supported by previous research investigating the relationship between RTA and RDB 

(Iversen, 2004; Malfetti, Rose, DeKorp & Basch, 1989; Parker, 2002; Ulleberg & 

Rundmo, 2002; Ulleberg & Rundmo, 2003; West & Hall, 1997). Previous research has 

shown a strong correlation between RTA and RDB (Iversen, 2004; Malfetti, Rose, 
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DeKorp & Basch, 1989; Parker, 2002; Ulleberg & Rundmo, 2002; Ulleberg & Rundmo, 

2003; West & Hall, 1997). The second factor related to RDB was the factor RP. The 

relationship between RP and RDB was different than the RTA-RDB relationship in that 

RP was negatively related to RDB. This negative relationship means that as RP is 

lowered more RDBs are manifested. The finding is supported by previous research 

(Deery, 1999; Finn & Bragg, 1986; Frick, Rehm, Knoll, Reifinger, & Hasford, 2000; 

Sagberg & Bjørnskau, 2006; Williams 2003). The weakest relationship was observed 

between KLS and RDB. Previous research has highlighted the importance of utilizing 

educational strategies as an integral component of effective interventions to address 

MVCs (Al-Madani, 2000; Al-Madani, & Al-Janahi, 2002a, 2002b; Carstensen, 2002; 

Charlton, 2004, 2005; Dinh-Zarr et al., 2001; Hatakka, Keskinen, Gregersen, Glad, & 

Hernetkoski, 2002; Hedlund & Comptom, 2005; Mayhew & Simpson, 2002). Although 

this study did not demonstrate a significant relationship between KLS and RDB, the 

importance of educational strategies to increase awareness of and adherence to motor 

vehicle laws, safety measures and risks of MVCs is supported by previous research 

(Dinh-Zarr, et al., 2001; Task Force on Community Preventive Services, 2001; WHO, 

2004b). 

 In conclusion, this study showed that young adults had elevated risk-taking 

attitudes and low risk perceptions, all of which increased the manifestation of risky 

driving behaviors. This study did not identify a relationship between knowledge of road 

laws and road signs and risky driving behaviors that was statistically significant. Overall, 

the findings suggest that interventions should focus on reducing risk-taking attitudes and 
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on increasing risk perceptions. Such interventions may reduce the manifestation of risky 

driving behaviors and in turn, lower the incidence of MVC-related injuries and deaths. 

Strengths and Limitations of Study 

 Strengths. MVCs have been one of the 10 leading causes of death in Belize. 

However, research into the behavioral factors that contribute to MVCs has not been 

carried out. This study is the first one of its kind that investigates the factors that 

contribute to MVCs in Belize. Apart from national and Non-Governmental Organizations 

[NGO] reports, only one non-peer reviewed journal article about MVCs was discovered 

through the literature review. The national and NGO’s reports dealt only with univariate 

analyses of MVCs and have provided sparse details on epidemiological data related to 

MVC-related injuries and deaths without delving into the underlying causes of MVCs. 

Hence, this study initiates a formal attempt to record and understand the factors related to 

behaviors that may increase the risk of MVCs. Therefore provides solid data that could 

be used to develop interventions seeking to mitigate the effects of MVCs. 

The participants in this study were young adults 18 to 24 years of age who were 

enrolled at UB during the 2006-2007 academic year. The results of this study may be 

generalizable to young adults enrolled at the University of Belize. The results may also 

be generalizable to students enrolled in other tertiary level institutions in Belize, because 

the university student population is derived from these feeder institutions 

 Apart from being the first study to investigate the factors related to risky driving 

behavior, this study also places the focus on attitudinal factors that may influence the risk 

of being involved in MVCs, and by extension, be at risk of injury or death due to MVCs. 

The two previous studies focused on basic univariate analysis on the number of crashes 
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and legal charges that were levied. Hence, this study brings a more in-depth analysis of 

factors that would provide a sound basis for intervention development. 

The structural equation modeling [SEM] procedure provided a robust 

simultaneous analysis of the multiple factors of interest rather than conducting multiple 

individual univariate or bivariate analyses of the same factors. SEM also provided a 

platform to analyze latent variables. Consequently, constructs that can not be measured 

directly are measured by using multiple indicators that provide a conceptual basis for a 

particular construct. As a result, SEM makes it possible to measure constructs that were 

used in this study to identify their relationships. 

 Limitations. This study has several limitations or methodological weaknesses that 

necessitate caution in interpreting or generalizing the study’s results (Heppner & 

Heppner, 2004; Pyrczak & Bruce, 2000). 

Participation in this study was voluntary and based on self-reporting from the 

participants and may be sensitive to social desirability bias. The self-reporting may 

increase the possibility of social desirability bias that has been found in studies utilizing 

questionnaires and interviews. Over-reporting of seatbelt use is another phenomenon that 

would influence seatbelt use reports. Nelson (1996) found over-reporting of seatbelt use 

rates ranging from 2% to 4%. 

The participants in this study were young adults 18 to 24 years of age who were 

enrolled at UB. These participants may differ from young adults in the general population 

including those who are enrolled in other junior colleges. 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 not be acceptable but still provided a 

reasonable basis for further interpretation. However, good or perfect fitting models can 

also present unique problems for interpretation (Tomarken & Waller, 2003) and the 

suggestion is that focus should center on a model that fits closely rather than one that fits 

exactly. The less than acceptable fit indices could be due to a number of reasons not 

limited to the correlation of error variances which have been observed in research 

utilizing survey instruments as well as to the effects of sample size. Error variances are 

expected to be uncorrelated and adjustments to any correlation would require analyses 

that have not provided reliable statistical adjustments. 

SEM analysis has been referred to as causal models with unmeasured variables 

and has been used to establish causality. However, the cross-sectional design of this study 

limits the conclusions that can be drawn and the results are not appropriate for the 

establishment of cause and effects of the variables in this study. Thus, this cross-sectional 

study is correlational in nature and any causal relationship cannot be inferred. Whereas 

the argument can be made that this study may meet two of the three conditions needed to 

establish causality, this study does not meet the experimental rigor criterion to establish 

causality.   

Data Collection Lessons 

 Questionnaire Reception. Students were receptive to the idea of completing the 

questionnaire even though the questionnaire seemed lengthy. Only two students declined 

to participate in this survey. I believe this high participation or low attrition rate may be 

partly due to the novelty of participation in surveys at the university. Students who 

completed the survey expressed interest in the timeliness of the study. On various 
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occasions after the completion of the survey, students asked questions pertaining to the 

importance of addressing the perceived high numbers of MVCs and the increased risk of 

injury due to MVCs. In addition, lecturers were supportive of the research by generously 

providing class time for the distribution, completion and collection of the questionnaire. 

 Logistics. Initially, the survey was scheduled for the first semester of the 2006 to 

2007 academic year. Final IRB approval was not received until late into that semester. 

Preparations were made to continue with the survey, however, after consultation with 

faculty members the plans for data collection were postponed to the following semester. 

Logistically, this proved to be a fortuitous decision. The commencement of a new 

semester provides an opportune time when lecturers have an inclination to accommodate 

surveys during class time. Permission and support were received from the deans of the 

various faculties to contact the individual lecturers of the selected courses. This 

individualized contact more than likely served to convince lecturers to support the survey 

by allotting class time. 

Implications for Public Health 

WHO (2004b) has recognized the impact of MVCs worldwide and declared the 

2004 World Health Day to promote awareness, encourage discussion and mobilize action 

to address MVCs. Belize has also recognized the impact of MVCs, as well as, the 

urgency of developing research-based intervention programs to address the enormous 

challenge in maintaining a healthy young population. The collection of data relating to 

MVC injuries in Belize, as an integral part of research-based intervention programs, is 

essential. Currently, a systematized approach for addressing injuries, especially those 

related to MVCs, in Belize is practically nonexistent. The interventions applied in Belize 
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do not appear to be based on studies providing necessary data or a theoretical basis for 

their application. The approach of implementing interventions without in-depth 

investigation as to whether they are relevant to the Belizean population may not 

appropriately incorporate the factors affecting or impacting drivers’ behavior and other 

factors contributing to MVCs in Belize. However, this trend is about to change. The 

government of Belize has recently established an inter-ministerial task force to provide a 

more cohesive and comprehensive approach to address MVC-related injury and deaths.  

This study’s result can be used to formulate interventions to decrease young 

adults’ risky driving behaviors. The results can be used to provide direction to current 

health education strategies. Since risk-taking attitudes seems to have a large impact on 

risky driving behavior, interventions that are developed should focus on improving young 

adults’ risk-taking attitudes to help them lower their risky driving behaviors. These 

interventions would target the attitudes that lead to speeding, aggressive driving, 

distracted and not adhering to traffic laws. Secondly, interventions should also target 

young adults’ low risk perceptions and assist them in recognizing dangers associated with 

risky driving behaviors. The study’s result showed that the participants had lowered 

perceptions of risks related to risky driving behaviors. Therefore, interventions should 

highlight the risks associated with risky driving behaviors and enable young adults to 

identify risky driving conditions that may lead to motor vehicle crashes.  

The analyses did not show any significant relationship between knowledge of 

road laws and signs with risky driving behaviors. However, the information pamphlet and 

written exam, that applicants receive, does not adequately provide sufficient information 

on road laws and signs. The information for the written test consists of 48 statements that 
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cover topics related to road laws and signs as well as other miscellaneous topics. These 

miscellaneous topics cover rules on roadways that no longer exist or are applicable to 

only one city in Belize. Therefore, a recommendation to the Department of Transport 

would be to conduct a complete revision of the examination process. The revision would 

ensure that updated information is included in the driver education package and that 

obsolete and irrelevant information are removed. The revised knowledge section of the 

license process would allow the driver’s license applicant to become familiar with 

Belize’s road laws and signs. 

Because a lack of adequate epidemiological and socioeconomic data on MVCs at 

the national level impedes effective national and international response (WHO, 2004d), 

this study adds significantly to the body of knowledge on MVCs in Belize. This study 

provides support for a systematized approach in the development and implementation of 

intervention programs addressing the effects of MVCs.  Although these findings may be 

applicable to a limited sample, they coincide with previous research that supports the 

relationship among risk-taking attitudes, risk perception, and risky driving behaviors. As 

such, these findings add to the body of knowledge focusing on behavioral factors related 

to MVCs, especially in Belize where limited research on this topic has been conducted.  

Implication for Future Research 

Research findings from these studies may not be applicable to the larger 

population of young adults in Belize. Therefore, further research must be conducted to 

investigate whether similar findings will be obtained if the survey was conducted in the 

other 11 junior colleges in Belize. A comparison can then be made to determine whether 
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the findings from this study differ from findings of research that includes a selected 

number of junior colleges in Belize.  

Apart from surveying the other junior colleges, further research must include the 

young adult population who are not enrolled in traditional junior colleges (e.g. Institute 

for Technical Vocational Education and Training) or those who are not enrolled in any 

educational institution. Research that includes a more diverse sample of the young adult 

population may validate the findings of this study or may provide results that differ from 

the ones of this study. Such findings are of key importance to any intervention strategies 

that are developed to address the risk of injury or death due to MVCs. 

In addition, a thorough examination of the process of obtaining a driver’s license 

must be carried out with the purpose of strengthening the criteria required to obtain a 

driver’s license. Currently, the criteria for obtaining a driver’s license are not stringent 

and may be discretionary in application. A written exam is included in the criteria and is 

based on a 46-item handout sheet containing a minimum number of topics related to the 

Motor Vehicle and Road Traffic Act (AGM, 2003). Therefore, drivers who pass the 

written exam would have the bare minimum knowledge of the road laws and signs 

governing motor vehicles in Belize. A revision of the test material is warranted. This 

revision must be in tandem with a comprehensive overhaul of the 46-item informational 

handout sheet provided by the Transport Department. 

Furthermore, research into whether changes in attitudinal factors occur over time 

must be explored and conducted. These longitudinal studies would capture any changes 

or the stability of the attitudinal factors related to risky driving behaviors. Longitudinal 

studies would also capture any changes that may be attributed to research-based 
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intervention programs and serve as a means of evaluating the effectiveness of these 

programs. 

Although these findings are derived from attitudinal factors related to driving 

behaviors, the key concepts of this study have been found to be applicable and relevant to 

other health behaviors of young adults (Bränström et al., 2005; Brown, 2005; Chambers 

& Windschitl, 2004; Deery, 1999; Dejoy, 1989; Harre, Foster, & O'Neill, 2005; 

Weinstein, 2003; Williams 2003). Therefore, future research could investigate whether 

the finding of this study can be applied to other risky behaviors such as substance abuse, 

intimate partner violence, and youth violence that pose a risk to the wellbeing of young 

adults in Belize.  

One of the results was that the majority of the  participants reported using 

seatbelts either occasionally or always. The frequency of reported seatbelt use seemed 

high considering that enforcement of seatbelt use is not a priority in Belize. The reported 

high seatbelt usage rate should be verified by further research to determine whether it 

represent an accurate representation of adoption of precautions or just a figure influenced 

by social desirability response bias. If the former is supported, then an opportunity exists 

for the development of interventions that highlight the adoption of seatbelt use and other 

precautions. 

Although this study only investigated human factors related to MVCs, other 

aspects that are related to MVCs also need to be investigated. Further research would 

focus on road engineering, enforcement, legislative and educational factors that are 

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

MVCs.  

Students expressed an interest in the study’s topic. During both the pilot testing of 

the survey and the main study, students asked questions pertaining to the importance of 

addressing the perceived high numbers of MVCs and the increased risk of MVCs related 

injury and death. The students’ expressed interest may provide an opportunity to conduct 

qualitative research on their interpretation and perceptions of factors related to risky 

driving behaviors. Qualitative research could be used to develop evidenced-based 

interventions that focus on risk-taking attitudes and risk perception of selected driving 

behaviors.   
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Appendix A: IRB Approval Letter 

 
 

 
Ismael Hoare, M.P.H. and Robert McDermott, Ph.D.  
Community and Family Health  
P.O. Box 48034 
Tampa, Fl 33647 
 
RE:   Exempt Certification for Application for Exemption  
 IRB#:  104876  

Title:  Attitudinal Factors Related to Driving Behaviors of Young Adults in Belize: 
An Application of the Precaution Adoption Process Model 

 
Dear Mr. Hoare and Dr. McDermott: 
 
On July 26, 2006, the Institutional Review Board (IRB) determined that your Application 
for Exemption MEETS FEDERAL EXEMPTION CRITERIA two (2).  PLEASE 
NOTE:  If revisions are made to the study instrument as a result of the pilot testing, 
the finalized document must be submitted to the IRB via a Modification Request 
prior to implementation.  It is your responsibility to ensure that this research is 
conducted in a manner consistent with the ethical principles outlined in the Belmont 
Report and in compliance with USF IRB policies and procedures. 
 
Please note that changes to this protocol may disqualify it from exempt status.  It is your 
responsibility to notify the IRB prior to implementing any changes.   
      
The Division of Research Compliance will hold your exemption application for a period 
of five years from the date of this letter or until a Final Review Report is received.  If you 
wish to continue this protocol beyond the five-year exempt certification period, you will 
need to submit an Exemption Certification Request form at least 30 days before this 
exempt certification expires.  The IRB will send you a reminder notice prior to expiration 
of the certification; therefore, it is important that you keep your contact information 
current.  Should you complete this study prior to the end of the five-year period, you must 
submit an Application for Final Review. 
      
Please reference the above IRB protocol number in all correspondence to the IRB or 
the Division of Research Compliance.  In addition, we have enclosed an Institutional 
Review Board (IRB) Quick Reference Guide providing guidelines and resources to assist 
you in meeting your responsibilities when conducting human subjects research.  Please 
read this guide carefully. 
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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 Model. 

By 
Ismael Hoare, M.P.H. 

 
INSTRUCTIONS  
 
Your class has been selected to participate in a dissertation research study on risky 
driving behaviors, risk-taking attitudes, risk perception and knowledge of Belizean road 
law and signs among 18-24 University of Belize students.  
 
The survey is completely voluntary. You may choose to leave certain questions 
unanswered and you may stop at any time. The survey does not require you to put your 
name or provide any information that may reveal your identity.  
 
Your responses will be kept strictly confidential and available 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 the following activities while driving. Please 
circle your choice. 

 
Speeding 

1 How often do you exceed the speed limit of 25 mph in the villages, towns or cities 
(by more than 10 mph)? 
1 Often 2 Sometimes 3 Rarely 4 Never 
 

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

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

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

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

6 How often have you raced another driver on the highway?  
1 Often 2 Sometimes 3 Rarely 4 Never 
 
Distracted Driving 

  This next section is about behaviors that drivers may do while driving. 
 
7 How often, if ever, do you talk to other passengers while driving? 

1 Often 2 Sometimes 3 Rarely 4 Never 
 
8 How often, if ever, do you read, such as a book, newspaper, mail, or notes while 

driving? 
1 Often 2 Sometimes 3 Rarely 4 Never 
 

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

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

11 How often, if ever, do you talk on a cellular phone while driving? 
1 Often 2 Sometimes 3 Rarely 4 Never 
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12 How often, if ever, do you do personal grooming (such as, combing hair, shaving, 

putting on makeup) while driving? 
1 Often 2 Sometimes 3 Rarely 4 Never 

13 How often, if ever, do you change radio stations, CDs or tapes while driving? 
1 Often 2 Sometimes 3 Rarely 4 Never 
 

14 How often, if ever, do you use a PDA, such as a Palm Pilot, while driving? 
1 Often 2 Sometimes 3 Rarely 4 Never 
 
Aggressive Driving 

  
15 How often, if ever, do you cut in front of another driver? 

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

1 Often 2 Sometimes 3 Rarely 4 Never 
 
17 How often, if ever, do you make an angry, insulting or obscene gesture or 

comment toward another driver such that they hear or see it? 
1 Often 2 Sometimes 3 Rarely 4 Never 

 
18 How often, if ever, do you pass a vehicle on a curve? 

1 Often 2 Sometimes 3 Rarely 4 Never 
 
19 How often, if ever, do you pass a vehicle on a hill? 

1 Often 2 Sometimes 3 Rarely 4 Never 
 
20 How often, if ever, do you pass a bus letting off passengers without slowing 

down? 
1 Often 2 Sometimes 3 Rarely 4 Never 

 
21 How often, if ever, do you tailgate another vehicle? 

1 Often 2 Sometimes 3 Rarely 4 Never 
 

Not adhering to traffic laws 
 
22 How often, if ever, do you drive through an intersection without stopping? 

1 Often 2 Sometimes 3 Rarely 4 Never 
 
23 How often, if ever, do you slow down, but not stop completely at a stop sign? 

1 Often 2 Sometimes 3 Rarely 4 Never 
 
24 How often do you ignore traffic laws to get ahead in traffic? 

1 Often 2 Sometimes 3 Rarely 4 Never 
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25 How often do you break traffic laws due to peer pressure? 

1 Often 2 Sometimes 3 Rarely 4 Never 
 

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

27 How often do you yield to pedestrians at a pedestrian crossing? 
1 Often 2 Sometimes 3 Rarely 4 Never 
 

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

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

 
 
Section II. Precaution Adoption Process Model Questions 
Read each item carefully and respond by circling one of the following. If you are not sure 
about an answer, do not leave the item blank, but choose the best possible response. 
 
30 Have you ever heard about young people being hurt in motor vehicle crashes? 

1 Yes  
 2 No  
 3 Don’t Know  

 
31 Have you ever heard about the need to use seatbelts to prevent injury from motor 

vehicle crashes? 
1 Yes  

 2 No  
 3 Don’t Know  
 
32 Do you ever travel in a car (your car, someone else’s car, or taxi)? 

1 Yes  
 2 No  
 3 Don’t Know  

 
33 Do you travel in….. 

Your car most often 
Someone else’s car most often 
Taxi most often 
Don’t know 
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Appendix E: Continued 
 
34 When you travel in a car, or taxi, do you use a seatbelt? 

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 travel in your 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 III. Risk-taking Attitudes  
Read each item carefully and respond by circling one of the following. If you are not sure 
about an answer, do not leave the item blank, but give a response as close as possible to 
how you really feel. 

 
Riding with an unsafe driver 

38 I would get in the car with a driver who has been drinking if I knew and trusted 
him or her.  

 1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree 

 
39 I would get into my friend's car even though she/he is known to be an unsafe 

driver.  
 1 Strongly agree  2 Agree  3 Disagree  4 Strongly 

disagree 
 
40 I would get into the car with a careless driver if I had no other way to get home.   

1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree 
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41 I would ask my friend to let me out of the car immediately if she/he drove 

recklessly.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

42 I would not even consider riding with a drunk person.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

43 I might get in the car with a driver who has been drinking.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  

 
44 I would rather walk a hundred miles than get into a car with an unsafe driver. 

1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 
Speeding 

45 It’s alright to race when driving.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

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

47 I usually (or will usually) drive faster when my friends are in the car.   
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

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

49 Driving 5 or 10 miles above the speed limit is O.K. because everyone does it. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

50 I think it is O.K. to speed if traffic conditions allow you to do so. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
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51 I like (or will like) to show off my skill by driving fast. 

1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  

 
 

Concern for others 
52 It makes me feel good when I am courteous to other drivers. 

1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

53 Hurting someone else with my car would scar me for life. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  

 
54 I don't think of others because if I did that's when I would get into a crash. 

1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

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

56 It usually doesn't pay to be concerned about others because most others aren't 
concerned about me. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

57 If I cause a motor vehicle crash because of stupidity, I hope I'm the one who gets 
hurt. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

58 I obey (or would obey) all laws when kids are with me because I want them to 
grow up to be safe drivers. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

59 It is inexcusable to take a human or animal life because of one's carelessness. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
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60 I hope I never get into a crash in which someone is hurt and it is my fault. 

1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

61 If I hurt someone because of my driving, I never want to drive again. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 
Drinking and driving  

62 I don't need anybody to tell me when they think I've had enough to drink.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

63 If you have just one or two beers while driving, it's O.K. 
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

64 It's O.K. to drive if you have one or two drinks and you feel in control.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  

65 Drunk driving is unlawful and whoever doesn't obey this law should be punished 
severely.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

66 Even though I know it can be dangerous to drink and drive, I would do so anyway 
in most cases.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

67 If I had a lot on my mind, a drink or two would help me get my head together 
before driving.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
 

68 I think they exaggerate the risk of getting into a crash due to drinking and driving.  
1 Strongly agree  2 Agree  3 Disagree  4 Strongly 
disagree  
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Section IV. Risk Perception Questions 
Read each item carefully and respond by circling one of the following. If you are not sure 
about an answer, do not leave the item blank, but give a response as close as possible to 
how you really feel. 
 

Emotion-based risk perception 
69 How often are you feeling unsafe that you could be injured in a traffic crash?  

1 Often 2 Sometimes 3 Rarely 4 Never 
 

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

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

72 How often are you worried that a young adult could be 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 adult to be injured in a traffic crash? 
1 Very probable 2 Probable 3 Somewhat probable  4 Not probable 
 

74 How probable do you think it is that you could be injured in a traffic crash? 
1 Very probable 2 Probable 3 Somewhat probable  4 Not probable 
 
Concern 

75 How concerned are you about traffic risks in general? 
1 Very worried 2 Worried 3 Somewhat worried  4 Not worried 
 

76 How concerned are you about traffic risks for young adults in general? 
1 Very worried 2 Worried 3 Somewhat worried  4 Not worried 
 

77 How concerned are you that a young adult could be injured in a traffic crash? 
1 Very worried 2 Worried 3 Somewhat worried  4 Not worried 
 

78 How concerned are you that you could be injured in a traffic crash? 
1 Very worried 2 Worried 3 Somewhat worried  4 Not worried 
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Section V. Knowledge of road laws 
Read each item carefully and respond by circling one of the following. If you are not sure 
about an answer, do not leave the item blank, but choose the best possible response. 
 
79 On what side of vehicle should a driver keep when passing another vehicle?  
 1 right side 
 2 left side 
 
80 What should a driver do before passing another vehicle?  

1 ensure that no pedestrian is crossing the road 
2 ensure that there is no traffic coming from the opposite direction 
3 signal to the other driver 
4 all of the above 

 
81 What should a driver or rider do before he/she proceeds 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 driver on the major road 
 
82 On what side of the road should a driver pick up and drop off passengers? 
 
 1 left side 
 2 right side 
 
Knowledge of Road Signs 
 

83 This road sign means  
 

1 yield to pedestrians 
2 yield to the vehicle in front of you 
3 yield to vehicles on the main road 
4 both 1 and 3 
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84 This road sign means  
 
1 slow down before proceeding 
2 yield to the other driver before proceeding 
3 come to a complete stop 

85 This road sign means  
 

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

 

86 This road sign means  
 

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 purposes. 
 
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 you have earned? 

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 the past year? _______________ 
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98 Were you driving or was someone else driving?  
  

1 I 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  
 

 



 

 171 

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 

A1. How often do you exceed the 
speed limit while driving 
within villages or towns or city 
limits? 

1 2 3 4 5 

A2. How often do you exceed the 
speed limit while driving on 
the highway?  

1 2 3 4 5 

A3. How often do you drive fast to 
show off? 

1 2 3 4 5 

A4. How often do you worry that 
you will be caught speeding? 

1 2 3 4 5 

A5. How often have you raced 
another driver on the 
highway? 

1 2 3 4 5 

A6. How often do you talk to other 
passengers while driving? 

1 2 3 4 5 

A7. How often do you read (such 
as a book, newspaper, mail, 
or notes) while driving? 

1 2 3 4 5 

A8. How often do you eat or drink 
while driving? 

1 2 3 4 5 

A9    How often do you talk on the 
phone while driving? 

1 2 3 4 5 

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

1 2 3 4 5 



 

 173 

Appendix F: Continued 
 
 

Question Almost Never Seldom Sometimes Often Almost Always 

A11 How often do you change 
radio stations, CDs or tapes 
while driving? 

1 2 3 4 5 

A12 How often do you cut in front 
of other drivers? 

1 2 3 4 5 

A13 How often do you pass on the 
right of the road to overtake 
traffic? 

1 2 3 4 5 

A14 How often do you make 
angry, insulting or obscene 
gestures toward other drivers 
that they see? 

1 2 3 4 5 

A15 How often do you make 
angry, insulting, or obscene 
statements to other drivers 
that they hear? 

1 2 3 4 5 

A16 How often do you pass 
vehicles on a curve? 

1 2 3 4 5 

A17 How often do you pass 
vehicles on a hill? 

1 2 3 4 5 

A18 How often do you pass buses 
letting off passengers without 
slowing down? 

1 2 3 4 5 

A19 How often do you tailgate 
other vehicles? 

1 2 3 4 5 

A20 How often do you drive 
through intersections without 
slowing down? 

1 2 3 4 5 

A21 How often do you cruise 
through stop signs? 

1 2 3 4 5 

A22 How often do you ignore 
traffic laws to get ahead in 
traffic? 

1 2 3 4 5 

A23 How often do you break traffic 
laws because of peer 
pressure? 

1 2 3 4 5 
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A24 How often do you drive the 
wrong way down one-way 
streets? 

1 2 3 4 5 

A25 How often do you stop for 
pedestrians in a pedestrian 
crossing? 

1 2 3 4 5 

      

A26 How often do you use your 
turning signal indicator when 
making right and left turns? 

1 2 3 4 5 

A27 How often do you blow your 
horn when you are upset at 
the driving behaviors of other 
drivers? 

1 2 3 4 5 
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Section B. 
For each question, please circle the response that best applies to 
you. 
 
 
B1 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 I did not travel in a car during the past 30 days. 
2 I usually drove my own car. 
3. I usually rode in a car driven by someone else. 

 4. I 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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B6 When you ride in a car driven by someone, how often do you wear a seat 

belt?  
 

1 Never  
2 Seldom  
3 Sometimes 
4 Often 
5 Always 
 

B7 The next time you drive a car, do you think you will wear a seat belt? 
 

1 Yes  
 2 No  
 3 Don’t Know  
 
B8 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. 
 
 

Statement Strongly 
Agree 

Agree Disagree Strongly 
Disagree 

C1 I would ride in a car or other vehicle driven 
by someone who had been drinking alcohol. 

1 2 3 4 

C2 It is fun to drive fast. 1 2 3 4 

C3 I feel good when I am courteous to other 
drivers. 

1 2 3 4 

C4 The risk of crashing a car after drinking 
alcohol is exaggerated. 

1 2 3 4 

C5 I am concerned about the safety of others 
when I drive. 

1 2 3 4 

C6 I would ride in a car driven by someone I did 
not know. 

1 2 3 4 

C7 I am a better driver after drinking one or two 
alcoholic drinks.  

1 2 3 4 

C8 It is okay to race when driving. 1 2 3 4 

C9 I would rather stay where I was than get into 
a car with an unsafe driver. 

1 2 3 4 

C10  I would never drink alcohol and drive. 1 2 3 4 

C11 If I injured someone because of my driving, I 
will never drive again. 

1 2 3 4 

C12 It is okay to drive above the speed limit. 1 2 3 4 

C13 I would feel guilty if one of my passengers 
was injured in a car accident when I was 
driving. 

1 2 3 4 

C14 People who drink alcohol and drive should 
be punished. 

1 2 3 4 

C15 Having one or two beers before driving, is no 
big deal. 

1 2 3 4 

C16 I would ask to be let out of car driven 
recklessly by a friend.  

1 2 3 4 
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Section D.  
For each statement, please circle the response that best applies to 
you. 
 

Statement Strongly 
Agree 

Agree Disagree Strongly 
Disagree 

D1 I am concerned about being in a car 
accident. 

1 2 3 4 

D2 I am concerned about being injured in a 
car accident. 

1 2 3 4 

D3 I am concerned about how I drive. 1 2 3 4 

D4 I will likely be injured in a car accident 
sometime during my life. 

1 2 3 4 

D5 I am concerned about people my age 
being in a car accident.  

1 2 3 4 

D6 I am concerned about people my age 
being injured in a car accident. 

1 2 3 4 

D7 I am concerned about how people my age 
drive. 

1 2 3 4 

D8 It is likely that most people my age will be 
injured in a car accident sometime during 
their life. 

1 2 3 4 

D9 Most people my age are concerned about 
being in a car accident 

1 2 3 4 

D10 Most people my age are concerned about 
being injured in a car accident. 

1 2 3 4 

D11  Most people my age are concerned about 
how they drive. 

1 2 3 4 

D12  Most people my age believe that it is 
likely that they will be injured in a car 
accident sometime during their life. 

1 2 3 4 
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Section E. 
 
For each question, please circle the most correct answer. 
 
 
 
E1 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 
 
 
E2 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 
 
 
E3 When approaching other vehicles at night, a driver should use low beam 

light only. 
 1 True 
 2 False 
 3 Don’t Know 
 
 
E4 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 
 
 
E5 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? 
 
 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 driver on the major road 
           5 Don’t Know 
 
 
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?  
 

1 Yield to pedestrians 
2 Yield to the vehicle in front of you 
3 Yield to vehicles on the main road 
4 don’t know 

 
 

E12 What does this road sign means?  
 
1 Slow down before proceeding 
2 Yield to the other driver before proceeding 
3 Come to a complete stop before proceeding 
4 Don’t know 
 

 

E13 What does this road sign mean?  
 

1 Winding road, do not pass 
2 Keep straight ahead 
3 Divided highway ahead 
4 Don’t know 

 
 

E14 What does this road sign mean?  
 

1 Road curves at left 
2 Road slippery when wet 
3 Vehicle ahead is speeding 
4 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? 
 
1 0 

 2 1 time 
 3 2 times 
 4 3 times 
 5 4 or more times  
 
F10 During the past 12 months, how many times were you in a car accident 

when someone else was driving. 
   

1 0 
 2 1 time 
 3 2 times 
 4 3 times 
 5 4 or more times 
 
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? 
 
1 0 

 2 1 time 
 3 2 times 
 4 3 times 
 5 4 or more times  
 
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? 

 
1 Fair 
2 Good 
3 Very Good 
4 Excellent 
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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 developing, implementing, and 

evaluating for adolescents and young adults 
Dr. Niki Harré* Design and evaluation of injury prevention interventions; 

youth driving attitudes 
Dr. Robert McDermott*  
Dr. Dale O. Ritzel*  
Dr. Robert M. Weiler* Adolescent health; planning and evaluation 
Dr. Neil Weinstein Health psychology; Risk perceptions, health-protective 

behavior 
Dr. Charles Basch Health education program planning and evaluation 
Dr. Brian Jonah Road Safety Programs 
Dr. Steve Brown Health psychology; risk perception 
Dr. Daniel V. McGehee Human factors design, test and evaluation 
Hilde Iversen Risk and safety research 
* Agreed to participate 
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Evaluation Guide 
  
Please review the questionnaire based on the following guide.  
  
1. Does the survey appear to measure Risk-taking Attitudes, Risk Perceptions, 

Knowledge of road laws and road signs of Belize and Risky Driving Behaviors?  
 
 
 
2. Does the instrument appear to be appropriate for 18 to 24 year old students? 
 
 
 
 
 
3. Are there questions that are redundant? 
 
 
 
 
 
 
4. Are the response options appropriate? 
 
 
 
 
 
 
 
5. Are there any other questions you would like to add to the questionnaire?  
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Evaluation Criteria:  2nd Review 
  
  
Instructions: Please provide a summary of your overall assessment 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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Appendix I: Research Question Table  
 
 

Research Questions Domain Survey 
Questions 

Analysis 

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

Staging questions B1-B8 Staging 
Algorithm 

 
 
 
Research 
Question 

Variable Indicators Survey 
Questions 

Analysis 

Socio-demographic 
Questions 

F1-F8 Demographic 
Factors 

Crash Experience F9-F12 
Speeding A1-A5 
Distracted Driving A6-A11 
Aggressive Driving A12-A14, 

A16, A18-
A20 

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

Risky 
Driving 
Behaviors 

Not adhering to 
traffic laws 

A21-A27 

CFA 
 
Structural 
Equation 
Modeling 

 
 
 
Research 
Question 

Variable Indicators Survey 
Questions 

Analysis 

Riding with an 
unsafe driver 

C1, C6, C9, 
C10, C16 

Speeding C2, C8, C12 
Concern for others C3, C5, C11, 

C13 

Risk-taking 
Attitudes 

Drinking and 
driving 

C4, C7, C10, 
C14, C15 

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

Risky 
Driving 
Behaviors 

Speeding, 
Distracted Driving, 
Aggressive 
Driving, Not 
adhering to traffic 
laws 

A1- A27 

CFA 
 
Structural 
Equation 
Modeling 
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Research 
Questions 

Variable Indicators Survey 
Questions 

Analysis 

Knowledge Of 
Road Laws 

E1-E6, E8-
E10 

Knowledge 
Of Road 
Laws Knowledge of 

Road Signs 
E11-E14 

4.  What is the 
relationship 
between young 
adults’ 
knowledge of 
road laws and 
risky driving 
behaviors? 

Risky 
Driving 
Behaviors 

Speeding, 
Distracted Driving, 
Aggressive 
Driving, Not 
adhering to traffic 
laws 

A1- A27 

CFA 
 
Structural 
Equation 
Modeling 

 
 
 
Research 
Questions 

Variable Indicators Survey Questions Analysis 

Cognition-based 
Perception 

D4, D8, D12 

Emotion-based 
Perception 

D3, D7, D11 

Risk 
Perceptions 

Concern D1, D9, D10 

5.  What is the 
relationship 
between young 
adults’ risk 
perceptions 
and risky 
driving 
behaviors? 

Risky 
Driving 
Behaviors 

Speeding, Distracted 
Driving, Aggressive 
Driving, Not adhering 
to traffic laws 

A1- A27 

CFA 
 
Structural 
Equation 
Modeling 
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Appendix J Pilot Test Review Guide 
 
Evaluation Criteria:   
  
  
Instructions:  Please provide an assessment 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? 



 

 191 

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                                  4 
Number of continuous latent variables                            4 
 
Observed dependent variables 
 
  Continuous 
   B1          B2          B3          B4          A1          A2 
   A3          A4          P1          P2          P3          K1 
   K2 
 
Observed independent variables 
   MALE        DRVY        CRSH        AGE 
 
Continuous latent variables 
   RTA         RP          KLS         RDB 
 
 
Estimator                                                       ML 
Information matrix                                        OBSERVED 
Maximum number of iterations                                 10000 
Convergence criterion                                    0.500D-04 
Maximum number of steepest descent iterations                   20 
Maximum number of iterations for H1                           2000 
Convergence criterion for H1                             0.100D-03 
 
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 
 
Minimum covariance coverage value   0.100 
 
 
     PROPORTION OF DATA PRESENT 
 
 
           Covariance Coverage 
              B1            B2            B3            B4            A1 
              ________      ________      ________      ________      ________ 
 B1             0.874 
 B2             0.872         0.874 
 B3             0.868         0.870         0.872 
 B4             0.867         0.868         0.870         0.870 
 A1             0.874         0.874         0.870         0.868         0.994 
 A2             0.848         0.846         0.842         0.840         0.945 
 A3             0.868         0.868         0.867         0.865         0.953 
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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 
 A4             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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              B1            B2            B3            B4            A1 
              ________      ________      ________      ________      ________ 
      1         2.153         2.314         1.682         2.509         1.763 
 
 
           Means 
              A2            A3            A4            P1            P2 
              ________      ________      ________      ________      ________ 
      1         1.996         1.909         1.882         2.435         2.101 
 
 
           Means 
              P3            K1            K2            MALE          DRVY 
              ________      ________      ________      ________      ________ 
      1         2.061        42.450        16.143         0.419         0.716 
 
 
           Means 
              CRSH          AGE 
              ________      ________ 
      1         1.099        20.105 
 
 
           Covariances 
              B1            B2            B3            B4            A1 
              ________      ________      ________      ________      ________ 
 B1             0.655 
 B2             0.312         0.609 
 B3             0.245         0.234         0.300 
 B4             0.249         0.253         0.187         0.355 
 A1             0.065         0.047         0.038         0.033         0.282 
 A2             0.205         0.127         0.098         0.085         0.091 
 A3             0.016        -0.002         0.025        -0.001         0.042 
 A4             0.085         0.088         0.048         0.067         0.122 
 P1            -0.079        -0.053        -0.041        -0.041        -0.015 
 P2             0.024         0.000         0.029         0.020         0.064 
 P3            -0.035        -0.005         0.001        -0.019         0.033 
 K1             2.230         1.617         0.598         1.821         0.738 
 K2             1.144         1.086         0.219         0.694         0.821 
 MALE           0.125         0.014         0.048         0.046         0.069 
 DRVY           0.103         0.100         0.035         0.095         0.041 
 CRSH           0.028         0.044         0.030         0.022        -0.001 
 AGE           -0.009         0.013         0.011         0.005         0.028 
 
 
           Covariances 
              A2            A3            A4            P1            P2 
              ________      ________      ________      ________      ________ 
 A2             0.348 
 A3             0.037         0.164 
 A4             0.112         0.043         0.288 
 P1            -0.035         0.018        -0.014         0.325 
 P2             0.060         0.052         0.069         0.055         0.283 
 P3             0.021         0.037         0.014         0.089         0.089 
 K1             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            A1 
              ________      ________      ________      ________      ________ 
 B1             1.000 
 B2             0.495         1.000 
 B3             0.553         0.547         1.000 
 B4             0.516         0.545         0.572         1.000 
 A1             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            A4            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 
 
CFI/TLI 
 
          CFI                                0.865 
          TLI                                0.816 
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Loglikelihood 
 
          H0 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                           0.065 
          90 Percent C.I.                    0.057  0.073 
          Probability RMSEA <= .05           0.001 
 
SRMR (Standardized Root Mean Square Residual) 
 
          Value                              0.062 
 
 
 
MODEL RESULTS 
 
                   Estimates     S.E.  Est./S.E.    Std     StdYX 
 
 RTA      BY 
    A1                 1.000    0.000      0.000    0.309    0.581 
    A2                 1.111    0.138      8.048    0.343    0.580 
    A3                 0.424    0.076      5.565    0.131    0.323 
    A4                 1.128    0.117      9.630    0.348    0.648 
 
 RP       BY 
    P1                 1.000    0.000      0.000    0.147    0.259 
    P2                 2.740    1.080      2.537    0.403    0.759 
    P3                 1.575    0.386      4.077    0.232    0.410 
 
 KLS      BY 
    K1                 1.000    0.000      0.000    9.459    0.691 
    K2                 0.488    0.052      9.446    4.618    0.603 
 
 RDB      BY 
    B1                 1.000    0.000      0.000    0.582    0.716 
    B2                 0.964    0.074     13.091    0.561    0.719 
    B3                 0.729    0.052     14.054    0.424    0.767 
    B4                 0.753    0.056     13.377    0.438    0.741 
 
 RDB      ON 
    RTA                0.873    0.195      4.485    0.463    0.463 
    RP                -0.723    0.350     -2.067   -0.183   -0.183 
    KLS                0.006    0.006      0.939    0.098    0.098 



 

 198 

 
 RP       ON 
    MALE               0.054    0.024      2.235    0.368    0.182 
    DRVY               0.004    0.021      0.207    0.029    0.013 
    CRSH              -0.030    0.037     -0.813   -0.204   -0.052 
    AGE               -0.005    0.005     -1.050   -0.035   -0.062 
 
 RTA      ON 
    MALE               0.232    0.037      6.266    0.753    0.372 
    DRVY               0.103    0.038      2.745    0.334    0.150 
    CRSH              -0.013    0.062     -0.201   -0.041   -0.010 
    AGE               -0.011    0.009     -1.193   -0.034   -0.062 
 
 KLS      ON 
    MALE               5.159    0.952      5.419    0.545    0.269 
    DRVY              11.852    1.198      9.896    1.253    0.565 
    CRSH              -2.631    1.772     -1.485   -0.278   -0.071 
    AGE                0.742    0.252      2.939    0.078    0.141 
 
 RDB      ON 
    MALE              -0.006    0.071     -0.085   -0.010   -0.005 
    DRVY               0.229    0.104      2.194    0.393    0.177 
    CRSH               0.519    0.109      4.753    0.893    0.228 
    AGE               -0.007    0.016     -0.396   -0.011   -0.020 
 
 RTA      WITH 
    RP                 0.017    0.006      2.945    0.368    0.368 
 
 KLS      WITH 
    RTA                0.174    0.163      1.070    0.060    0.060 
    RP                 0.097    0.088      1.099    0.070    0.070 
 
 Intercepts 
    B1                 1.389    0.328      4.241    1.389    1.710 
    B2                 1.574    0.316      4.983    1.574    2.016 
    B3                 1.105    0.238      4.640    1.105    1.998 
    B4                 1.941    0.246      7.892    1.941    3.285 
    A1                 1.819    0.186      9.754    1.819    3.422 
    A2                 2.057    0.208      9.885    2.057    3.482 
    A3                 1.927    0.081     23.838    1.927    4.758 
    A4                 1.944    0.210      9.251    1.944    3.623 
    P1                 2.534    0.108     23.476    2.534    4.454 
    P2                 2.404    0.273      8.819    2.404    4.527 
    P3                 2.233    0.163     13.699    2.233    3.947 
    K1                19.782    5.314      3.723   19.782    1.444 
    K2                 5.078    2.749      1.847    5.078    0.663 
 
 Residual Variances 
    B1                 0.321    0.027     11.828    0.321    0.487 
    B2                 0.295    0.025     11.835    0.295    0.484 
    B3                 0.126    0.012     10.703    0.126    0.411 
    B4                 0.157    0.014     11.379    0.157    0.451 
    A1                 0.187    0.015     12.316    0.187    0.663 
    A2                 0.232    0.019     11.915    0.232    0.664 
    A3                 0.147    0.010     15.053    0.147    0.896 
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    A4                 0.167    0.016     10.719    0.167    0.580 
    P1                 0.302    0.022     13.821    0.302    0.933 
    P2                 0.119    0.048      2.498    0.119    0.423 
    P3                 0.266    0.025     10.634    0.266    0.832 
    K1                98.097   10.582      9.271   98.097    0.523 
    K2                37.355    3.097     12.061   37.355    0.637 
    RTA                0.077    0.014      5.632    0.805    0.805 
    RP                 0.021    0.012      1.747    0.957    0.957 
    KLS               45.023    9.040      4.980    0.503    0.503 
    RDB                0.219    0.031      7.190    0.648    0.648 
 
 
R-SQUARE 
 
    Observed 
    Variable  R-Square 
 
    B1           0.513 
    B2           0.516 
    B3           0.589 
    B4           0.549 
    A1           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          0.195 
    RP           0.043 
    KLS          0.497 
    RDB          0.352 
 
 
MODEL MODIFICATION INDICES 
 
Minimum M.I. value for printing the modification index     0.000 
 
                            M.I.     E.P.C.  Std E.P.C.  StdYX E.P.C. 
 
BY Statements 
 
RTA      BY B1             10.249     0.443      0.137        0.168 
RTA      BY B2              2.166    -0.196     -0.060       -0.077 
RTA      BY B3              0.083    -0.026     -0.008       -0.015 
RTA      BY B4              1.804    -0.134     -0.041       -0.070 
RTA      BY P1             22.406    -0.605     -0.187       -0.328 
RTA      BY P2             29.742     1.438      0.444        0.835 
RTA      BY P3              3.547    -0.284     -0.088       -0.155 
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RTA      BY K1              1.445    -3.706     -1.143       -0.083 
RTA      BY K2              1.445     1.809      0.558        0.073 
RP       BY B1              0.244     0.127      0.019        0.023 
RP       BY B2              2.058    -0.353     -0.052       -0.066 
RP       BY B3              1.390     0.200      0.029        0.053 
RP       BY B4              0.113    -0.062     -0.009       -0.015 
RP       BY A1              0.213     0.111      0.016        0.031 
RP       BY A2              2.990    -0.469     -0.069       -0.117 
RP       BY A3             14.557     0.708      0.104        0.258 
RP       BY A4              0.621    -0.197     -0.029       -0.054 
RP       BY K1              0.904    -5.912     -0.870       -0.064 
RP       BY K2              0.904     2.886      0.425        0.055 
KLS      BY B1              7.522     0.011      0.107        0.131 
KLS      BY B2              0.043    -0.001     -0.008       -0.010 
KLS      BY B3             16.697    -0.011     -0.105       -0.191 
KLS      BY B4              3.489     0.006      0.052        0.088 
KLS      BY A1              2.441     0.005      0.046        0.087 
KLS      BY A2              1.606     0.004      0.042        0.072 
KLS      BY A3             25.159    -0.012     -0.115       -0.285 
KLS      BY A4              0.005     0.000     -0.002       -0.004 
KLS      BY P1              5.337    -0.008     -0.072       -0.127 
KLS      BY P2              4.992     0.011      0.106        0.199 
KLS      BY P3              1.132    -0.003     -0.032       -0.057 
RDB      BY A1              7.253    -0.145     -0.084       -0.159 
RDB      BY A2             29.192     0.327      0.190        0.322 
RDB      BY A3              6.773    -0.107     -0.062       -0.154 
RDB      BY A4              1.233    -0.063     -0.036       -0.068 
RDB      BY P1             18.201    -0.214     -0.125       -0.219 
RDB      BY P2             12.977     0.270      0.157        0.296 
RDB      BY P3              2.067    -0.070     -0.041       -0.072 
RDB      BY K1              0.020     0.219      0.127        0.009 
RDB      BY K2              0.020    -0.107     -0.062       -0.008 
 
WITH Statements 
 
B2       WITH B1            2.174    -0.031     -0.031       -0.048 
B3       WITH B1            0.974     0.015      0.015        0.033 
B3       WITH B2            0.028     0.002      0.002        0.006 
B4       WITH B1            1.841    -0.022     -0.022       -0.045 
B4       WITH B2            0.519     0.011      0.011        0.024 
B4       WITH B3            0.771     0.010      0.010        0.030 
A1       WITH B1            1.139    -0.015     -0.015       -0.034 
A1       WITH B2            0.061    -0.003     -0.003       -0.008 
A1       WITH B3            0.362    -0.005     -0.005       -0.018 
A1       WITH B4            1.718    -0.013     -0.013       -0.041 
A2       WITH B1           27.999     0.082      0.082        0.170 
A2       WITH B2            0.368     0.009      0.009        0.019 
A2       WITH B3            0.133     0.004      0.004        0.011 
A2       WITH B4            2.711    -0.018     -0.018       -0.052 
A2       WITH A1            4.167    -0.028     -0.028       -0.089 
A3       WITH B1            0.102    -0.004     -0.004       -0.011 
A3       WITH B2            2.192    -0.016     -0.016       -0.051 
A3       WITH B3            7.227     0.020      0.020        0.089 
A3       WITH B4            1.771    -0.011     -0.011       -0.045 
A3       WITH A1            0.153     0.003      0.003        0.016 



 

 201 

A3       WITH A2            0.724    -0.008     -0.008       -0.035 
A4       WITH B1            3.823    -0.026     -0.026       -0.060 
A4       WITH B2            3.825     0.025      0.025        0.060 
A4       WITH B3            4.332    -0.018     -0.018       -0.062 
A4       WITH B4            1.779     0.013      0.013        0.041 
A4       WITH A1           10.616     0.044      0.044        0.153 
A4       WITH A2            0.865    -0.014     -0.014       -0.044 
A4       WITH A3            0.026    -0.001     -0.001       -0.007 
P1       WITH B1            3.380    -0.031     -0.031       -0.067 
P1       WITH B2            0.096     0.005      0.005        0.011 
P1       WITH B3            0.483    -0.008     -0.008       -0.024 
P1       WITH B4            0.130     0.004      0.004        0.013 
P1       WITH A1            1.999    -0.017     -0.017       -0.056 
P1       WITH A2            5.569    -0.032     -0.032       -0.096 
P1       WITH A3            1.597     0.013      0.013        0.055 
P1       WITH A4            0.953    -0.012     -0.012       -0.038 
P2       WITH B1            0.021     0.002      0.002        0.005 
P2       WITH B2            2.752    -0.023     -0.023       -0.056 
P2       WITH B3            2.756     0.016      0.016        0.054 
P2       WITH B4            0.583     0.008      0.008        0.025 
P2       WITH A1            0.000     0.000      0.000        0.000 
P2       WITH A2            0.072     0.003      0.003        0.011 
P2       WITH A3            4.062     0.018      0.018        0.083 
P2       WITH A4            0.240     0.006      0.006        0.020 
P2       WITH P1            2.296    -0.036     -0.036       -0.119 
P3       WITH B1            3.907    -0.031     -0.031       -0.068 
P3       WITH B2            1.577     0.019      0.019        0.043 
P3       WITH B3            0.416     0.007      0.007        0.021 
P3       WITH B4            0.868    -0.010     -0.010       -0.031 
P3       WITH A1            0.450     0.008      0.008        0.026 
P3       WITH A2            0.131    -0.005     -0.005       -0.014 
P3       WITH A3            3.988     0.019      0.019        0.083 
P3       WITH A4            3.776    -0.023     -0.023       -0.075 
P3       WITH P1           25.238     0.078      0.078        0.243 
P3       WITH P2           11.606    -0.150     -0.150       -0.500 
K1       WITH B1            0.048     0.074      0.074        0.007 
K1       WITH B2            0.056    -0.077     -0.077       -0.007 
K1       WITH B3            1.317    -0.255     -0.255       -0.034 
K1       WITH B4            1.915     0.335      0.335        0.041 
K1       WITH A1            2.813    -0.412     -0.412       -0.057 
K1       WITH A2            0.634     0.222      0.222        0.027 
K1       WITH A3            4.880    -0.446     -0.446       -0.080 
K1       WITH A4            1.227     0.274      0.274        0.037 
K1       WITH P1            2.230    -0.441     -0.441       -0.057 
K1       WITH P2            1.237     0.344      0.344        0.047 
K1       WITH P3            1.982    -0.395     -0.395       -0.051 
K2       WITH B1            0.409     0.125      0.125        0.020 
K2       WITH B2            4.862     0.413      0.413        0.069 
K2       WITH B3            3.268    -0.231     -0.231       -0.054 
K2       WITH B4            0.953    -0.136     -0.136       -0.030 
K2       WITH P2            0.176    -0.068     -0.068       -0.017 
K2       WITH P3            1.184     0.175      0.175        0.040 
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K2       WITH A1            6.961     0.370      0.370        0.091 
K2       WITH A2            0.624     0.126      0.126        0.028 
K2       WITH A3            2.369    -0.180     -0.180       -0.058 
K2       WITH A4            2.245    -0.210     -0.210       -0.051 
K2       WITH P1            0.226     0.081      0.081        0.019 
 
 
     Beginning Time:  13:06:49 
        Ending Time:  13:06:52 
       Elapsed Time:  00:00:03 
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