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ABSTRACT	

In 2015, the United States Fire Association (USFA) reported 51% of firefighter deaths 

were from sudden cardiac incidents. Sudden cardiac death has consistently accounted for the 

largest share of on-duty firefighter deaths since the National Fire Protection Agency (NFPA) 

began gathering firefighter health data in 1977 (USFA, 2015a). Physical activity is a protective 

factor against cardiovascular disease, but most firefighters do not meet recommended levels of 

physical activity (Baur, Christophi, Cook & Kales, 2012a). The theory of planned behavior 

(TPB) offers suggestions for why people do or do not engage in desirable behaviors, such as 

physical activity, and proposes that the primary determinant for behavior is the intention to 

perform the behavior (Glanz & Bishop, 2010). This study used the TPB, modified to include past 

behavior and perceived risk, in an attempt to understand firefighters’ intentions to be physically 

active. This study used cross-sectional, descriptive, and predictive correlational research designs 

using survey methodology (n=123). Results from logistic regression analyses found that TPB 

constructs of attitudes, past physical activity behavior, and perceived behavioral control (PBC) 

were significantly related (p<.05) to intentions to be physically active among volunteer 

firefighters in rural North Carolina. Past moderate-intensity cardiovascular exercise was most 

strongly related to intentions to be physically active, explaining 35% of the variance. No other 

factors significantly influenced intentions to be physically active. Body mass index (BMI) of the 

firefighters classified 35.9% as overweight and 44.4% as obese. Volunteer firefighters in this 

study did not perceive themselves at a high risk of heart disease, even though statistically 51% of 
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firefighter deaths are from cardiac incidents (Haynes & Stein, 2016). Data obtained from a 

second examination should be used to further validate the reliability of the modifications to the 

TPB and past physical activity scales. The addition of perceived risk to the TPB added little to 

our understanding of intentions to be physically active, but the relationships among all these 

variables should be explored more fully by quantitative and qualitative methods. Findings from 

this study have implications for future intervention development aimed at targeting preventive 

efforts for volunteer firefighter populations.  
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CHAPTER 1 

INTRODUCTION 

It is common for firefighters to identify as protectors and servers of their communities; 

they are known to be strong, brave, heroic, and selfless (Smith, 2014). They live to protect and 

serve their communities. Firefighting is extremely strenuous physical work and is one of the 

most physically demanding activities that the human body can perform, where limits are pushed 

to the extreme (U.S. Fire Administration [USFA], 2013). Heart attacks or other sudden cardiac 

events account for, and almost always have accounted for, the largest share of deaths in any 

given year among the firefighter population (National Fire Protection Association [NFPA], 

2008).  Sedentary firefighters have a 90% greater risk of heart attack than those who are 

aerobically fit, yet most firefighters do not meet the recommended levels of 150 minutes of 

physical activity per week (Baur, Christophi, Cook & Kales, 2012a; Durand et al., 2011).  The 

theory of planned behavior (TPB) offers suggestions for why people do or do not engage in 

desirable behaviors, such as physical activity (Glanz & Bishop, 2010), but it has not been used 

previously to describe firefighters’ intentions to be physically active. Hence, this study assessed 

firefighters’ perception of risk of heart disease (PRHD) and used the TPB in an attempt to 

understand firefighters’ intentions to be physically active, providing implications for future 

wellness programming. Firefighters can be classified into one of two categories: 

volunteer/unpaid and career/paid. Volunteer/unpaid firefighters typically work within small/rural 

areas while simultaneously holding another career full time. Career/paid firefighters typically 
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work within larger municipalities with structured shifts and the same crew/team members each 

shift. The focus of this study was on volunteer firefighters; however, most of the previous 

research has been on paid/career firefighters. This chapter gives a brief summary of the literature, 

a statement of the problem, the purpose and significance of the study, the research questions and 

hypotheses, the limitations and delimitations, and a description of terminology used in this paper.     

The Health Problem 

In 2015, the USFA (2015a) reported 68 total firefighter deaths, with 51% of these deaths 

from sudden cardiac incidents. Sudden cardiac death has consistently accounted for the largest 

share of on-duty firefighter deaths since the NFPA began gathering firefighter health data in 

1977 (USFA, 2015a). Being overweight or obese and being physically inactive are among the 

risk factors for heart disease (U.S. Centers for Disease Control and Prevention [CDC], 2015a). 

Obesity prevalence is high among male firefighters, with more than 70% of U.S. career 

and volunteer firefighters being overweight or obese, which exceeds the national average for the 

adult male population (Wilkinson et al., 2014). A high proportion of overweight and obese male 

firefighters underestimate their weight categories1 (Yoo & Franke, 2009). The occurrence of 

underestimating increases by 24% among individuals with higher BMI, who were not aware of 

their risk factors for heart disease and/or have had inadequate screening (Yoo & Franke, 2009). 

Among the volunteer population alone, 78% are currently overweight based on BMI, which is 

higher than the general firefighter population (Hammer, 2010).  

																																																								
1 Body mass index (BMI) is an indicator of weight status based on an individual’s height and 
weight. Overweight is defined as 25.0-29.9 on the BMI scale, while obesity is defined as a BMI 
of 30.0+ (CDC, 2015b; Sturm & Hattori, 2013). 
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Unfortunately, limited data exists for female firefighters, due to the overall low numbers 

of volunteer and career female firefighters employed throughout the nation; however, one study 

indicated lower rates of obesity among women in the U.S. fire service (Jahnke et al., 2012) than 

reported elsewhere among men (Wilkinson et al., 2014).  Based on BMI, calculated using height 

and weight, the majority (66.7%) of career female firefighters in the Jahnke et al. (2012) study 

were classified in the normal weight category, while 16.7% were overweight, and 16.7% were 

obese.  

One major risk factor for obesity, which has also been linked to heart disease, is physical 

inactivity (World Health Organization [WHO], 2016). While firefighters have a physically 

demanding job, their time spent in the field is a very small portion of their respective shifts; thus, 

physical activity and exercise in the firefighter population must be explored. 

Physical Activity in Firefighters 

 According to Peate, Lundergan, and Johnson (2002), physically inactive firefighters have 

a 90% greater risk of heart attack than firefighters who are aerobically fit. Many firefighters 

assume they are getting enough exercise simply because they have a physically demanding job 

(National Volunteer Fire Council [NVFC], 2015). However, the job of being a firefighter does 

not provide adequate levels of physical activity; although firefighting is a physically strenuous 

occupation, there are periods of low physical activity alternated with periods of intense physical 

activity (Federal Emergency Management Agency [FEMA], 2009; NVFC, 2015). Firefighters 

must remain in good physical condition in order to be able to transition between the periods of 

low and intense physical activity (FEMA, 2009). Additionally, many firefighters are sedentary 

(sometimes waking from a deep sleep) during call times, and must be able to transition quickly 

to a state of intense physical activity. Furthermore, volunteer firefighters can have other careers 
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that are usually less physically demanding, allowing them to be sedentary outside their 

firefighting work hours (NVFC, 2015).  

In a cross-sectional study of 527 career firefighters from the Midwest, more than 75% 

reported they engaged in less than the American College of Sports Medicine (ACSM) (2014) and 

the CDC (2011a) recommended 150 minutes of physical activity per week (Durand et al., 2011). 

Additionally, Baur and colleagues (2012a) found that cardiorespiratory fitness declines with age; 

however, in leaner, more physically active firefighters, those declines were attenuated. Although 

it is established that the physical activity of career firefighters is typically below the 

recommendations of the ACSM, it remains unclear what type and frequency of physical activity 

that volunteer firefighters are experiencing.     

Firefighters must maintain optimal physical conditioning for their own safety as well as 

that of the public. Obese individuals with poor physical conditioning are more likely to 

experience heat-related disorders, including heat exhaustion and death (Michaelides, Parpa, 

Thompson, & Brown, 2008). Michaelides et al. (2008) carried out a study of experienced 

volunteer male firefighters (n=38) that aimed to identify the relationships between various fitness 

parameters of total body muscular endurance, strength, flexibility, composition, and performance 

on an ability test (AT) that included simulated firefighting tasks. The researchers also created a 

regression model to predict firefighter performance on the test. The AT assessments included six 

events: a stair climb, a rolled hose lift and move, a Keiser sled, a hose pull and hydrant hookup, a 

rescue mannequin drag, and a charged hose advance. Results indicated that upper muscular 

strength and endurance, along with low body fat, were significantly related to better 

performances on the simulated firefighting tasks. Statistical analysis indicated significant 

positive associations between body fat percentage, resting heart rate variables, and the time to 
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complete the AT. The Michaelides et al. (2008) study supports the concept that extra body fat 

puts additional stress on the body and causes a decrease in firefighter job efficiency. The 

researchers suggested that, although studies have demonstrated the effect of overall fitness on 

firefighting ability, further investigation is needed within the volunteer firefighter populations to 

determine whether prior knowledge affects fitness testing (Michaelides et al., 2008).  

Correlates of Physical Activity 

Studies have shown that a range of personal, social, and environmental factors generally 

influences adult participation in physical activity in the United States (Trost, Owen, Bauman, 

Sallis, & Brown, 2002). Understanding why people are physically active or inactive can 

contribute to evidence-based planning of public health interventions that target factors known to 

cause inactivity (Bauman et al., 2012). Hundreds of studies have explored factors associated with 

physical activity, with most research focusing on individual-level factors in high-income 

countries (Bauman et al., 2012). The most recent comprehensive review of correlates and 

determinants of physical activity was conducted by Bauman et al. (2012).  They evaluated 

evidence from other review articles published after January 1, 1999, and identified 18 reviews of 

studies involving adults. Bauman et al. (2012) classified the correlates and determinants into five 

main categories:  (1) demographic or biological, (2) psychosocial, (3) behavioral, (4) social and 

cultural, and (5) environmental. Bauman et al. (2012) found that the most frequently reported 

categories of correlates of physical activity among adults were demographic and biological. This 

meta-analysis indicated that being male, having a higher education level, being white, and having 

social support were correlates of physical activity, whereas age, perceived effort, and being 

overweight were inverse correlates. Little is known about the correlates or determinants of 

physical activity specifically among firefighters. Anecdotal evidence from Stefano (2015) 
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indicated that the top reasons why firefighters fail to participate in wellness programs include 

lack of information on risk to self, lack of individual goals, lack of appropriate education or 

training, lack of time, and lack of motivation. 

Theoretical Framework 

Theoretical frameworks help to organize thought and planning of research, interventions, 

and analysis. The theory of reasoned action (TRA) and theory of planned behavior (TPB) 

frameworks help to conceptualize, measure, and identify factors that affect behavior (Glanz, 

Rimer, & Viswanath, 2008). The TPB has been previously used to successfully predict and 

explain several health behaviors and intentions to perform the behavior, such as smoking, 

drinking, healthy eating, breastfeeding, recreational exercise, weight loss programs, etc. 

(Teixeira, Carraca, Markland, Silva, & Ryan, 2012).  The TPB suggests that a person’s behavior 

is dependent upon their intentions to perform that behavior.  Its predictive power comes from the 

belief that intentions to perform a behavior are influenced by the individual’s attitude about the 

likelihood that engaging in the behavior will result in the desired outcome. The TPB uses three 

types of beliefs, which are behavioral (attitudes toward the behavior), normative (subjective 

norm), and control (perceived behavioral control [PBC]). Additionally, Ajzen (2002) 

recommended assessing past behavior in addition to the constructs of the TPB.  Likewise, 

Jackson, Smith, and Conner (2003) found that those already participating in physical activity 

regularly would be more likely to continue that behavior in the future.  

Previous studies have attempted to use the TPB to guide investigations of correlates of 

physical activity. In their review, Trost et al. (2002) concluded that constructs from the 

TRA/TPB showed weak support as correlates of physical activity, with none of the studies that 

they reviewed presenting attitudes or normative beliefs to be associated with physical behavior. 
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However, the most recent article in Trost et al.’s (2002) review that investigated TRA/TPB was 

from 2000. Since Trost et al.’s (2002) review was published, additional studies have been 

conducted with contrary results, showing some evidence that constructs from the TPB are 

associated with physical activity (Calogiuri & Chroni, 2014; Hagger & Chatzisarantis, 2009; 

Kirk & Rhodes, 2012; Plotnikoff, Lubans, Trinh, & Craig, 2012; Prapavessis, Gaston, & 

DeJesus, 2015; Sas-Nowosielski, Grabara, & Hadzik, 2013; Teixeira et al., 2012). 

Many studies utilizing the TPB have been cross-sectional in nature. While cross-sectional 

studies can be used to determine correlations, they are not able to establish causation. To 

establish causation, longitudinal study designs need to be utilized. In current literature there is 

only one longitudinal study that explored the TPB as a predictor of physical activity, particularly 

involving the adult population and/or the effects of gender (Plotnikoff et al., 2012). Plotnikoff et 

al. (2012) conducted the first longitudinal study of the TPB regarding physical activity. The 

results were comparable to many existing TPB physical activity-related studies, finding that 

attitude, subjective norm, and PBC were associated with intention. Additionally, intention was 

significantly associated with physical activity behavior. This study suggested that future 

interventions would need to apply strategies for increasing the salience of PBC and self-efficacy 

for physical activity intention and behavior (Plotnikoff et al., 2012). Banes (2015) suggested a 

culture of aggressiveness, risk taking, and needing to appear competent are indicative for 

firefighters ignoring early warning symptoms of cardiovascular disease. Due to this culture, 

firefighters may have difficulty asking for help with weight loss or starting a physical fitness 

program (Banes, 2015). Thus, Banes (2015) emphasized the need to assess perceived risk of 

cardiovascular disease among firefighters. 
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Statement of the Problem 

Heart disease is the leading cause of death in the United States (American Heart 

Association [AHA], 2014), and a leading cause of death among firefighters (Fahy, LeBlanc, & 

Molis, 2016). The rates of overweight and obesity among firefighters exceed those of the general 

population, and most firefighters do not meet recommended levels of physical activity 

(Wilkinson et al., 2014). Self-efficacy, social support, and perceived access to equipment and 

facilities have been found to be positive predictors of physical activity in most adult populations 

(Allen & Morey, 2010), and the TPB would suggest that the immediate antecedent to physical 

activity is the intention to be physically active. No published studies focus on intentions to be 

physically active among the career or volunteer firefighter populations. Existing research 

suggests that disease risk perceptions are an important determinant of intentions and actual 

health behavior (Ferrer & Klein, 2015). The strength of the association among risk perceptions, 

intentions, and health behaviors are dependent on the accuracy of perceptions and the 

individual’s personal experiences (Ferrer & Klein, 2015). The lack of research in these areas 

emphasizes the need for theory-driven research within the volunteer firefighter population. 

Significance of the Study 

Data collected from the current study will help to inform future health and wellness 

interventions among the firefighter population. According to the literature review in Chapter 2, 

this is a drastically under-researched population. Research looking into the correlates of 

intentions to be physically active within the volunteer firefighter community is nonexistent.  

Furthermore, no studies have looked at the application of the TPB or TPB modified with 

perceived risk among firefighters.  This, coupled with the alarming health statistics presented by 

the fire service (Haynes & Stein, 2016), demonstrates that there is an immense need to 
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understand the intentions of firefighters to be physically active. Understanding firefighters’ 

intentions whether to be physically active or not will help to improve current wellness programs 

and develop new ones. Overall, the field of health education and promotion would gain a better 

understanding of the population’s health needs and beliefs. 

Purpose of the Study 

The purpose of this study was to predict intentions to be physically active among 

volunteer firefighters in rural North Carolina. 

Research Questions 

1. Among North Carolina volunteer firefighters, what are the levels of  

a. Perceived risk of heart disease? 

b. Attitudes toward physical activity? 

c. Subjective norm toward physical activity? 

d. Perceived behavioral control toward physical activity? 

e. Intentions to be physically active? 

f. Past physical activity behavior?  

1. Moderate-intensity cardiovascular exercise 

2. Vigorous-intensity cardiovascular exercise 

3. Strength training 

2. What is the bivariate relationship between intention to be physically active and each of the 

predictor variables? 

a. Perceived risk of heart disease? 

b. Attitudes toward physical activity? 

c. Subjective norm toward physical activity? 
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d. Perceived behavioral control toward physical activity? 

e. Past physical activity behavior? 

1. Moderate-intensity cardiovascular exercise 

2. Vigorous-intensity cardiovascular exercise 

3. Strength training 

f. Demographic variables: 

1. Age? 

2. Hours spent at firehouse not related to service calls? 

3. Hours spent at firehouse related to service calls? 

5. Body mass index? 

6. Education? 

7. Rank? 

3.  Which variables (perceived risk of heart disease, attitudes, subjective norm, perceived 

behavioral control, past behavior, and demographic variables) have the most influence on 

intentions to participate in physical activity? 

Hypotheses 

Hypothesis #1: Rates of perceived risk, attitudes, subjective norm, perceived behavioral 

control, past physical activity, and demographic variables will be similar to those of the general 

population. 

Hypothesis #2: Perceived risk, all TPB constructs (attitudes, subjective norm, and 

perceived behavioral control, past physical activity) and demographic variables including age, 

rank, and education level will be positively correlated to intentions to be physically active.  
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Hypothesis #3: Perceived risk of heart disease and perceived behavioral control will be 

the strongest predictors of intentions to be physically active.  

 Limitations 

The results from this study are based on self-reported responses and could have included 

respondent bias. Social desirability bias may occur when participants adjust their stated behavior 

to what they think the experimenters expect. Self-reported data may result in under or over 

reporting, due to inaccurate recall of information. All participants were not randomly selected 

and lived only in the state of North Carolina; thus, results may not be applicable to people who 

are not volunteer firefighters in the state of North Carolina.  This study was also cross-sectional 

in nature, which limited its ability to establish causation. 

Delimitations 

The PRHD and intentions to be physically active have not been studied previously among 

volunteer firefighters. The proposed research questions created boundaries on the study to PRHD 

and intentions to be physically active. The TPB considers the attitudes, subjective norm, and 

PBC of the population and their effect on intentions to be physically active. The study was 

limited to volunteer firefighters in North Carolina over the age of 18 years.  

Assumptions 

 It was assumed that all participants could read and understand the survey instrument. It 

was also assumed that all participants’ responses were honest. Furthermore, it was assumed that 

volunteer fire departments were located in rural areas; thus, the terms volunteer fire departments 

and rural fire departments are synonymous with each other. 
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Terminology  

Attitudes: Attitude toward a behavior is the degree to which performance of the behavior is 

positively or negatively valued (Ajzen, 1985). 

Body mass index (BMI): Body mass index (BMI) is a weight-to-height ratio, calculated by 

dividing one's weight in kilograms by the square of one's height in meters and used as an 

indicator of obesity and underweight (CDC, 2015b). 

Career firefighter: A firefighter who is paid to control fires and respond to other 

emergencies (FEMA, 2016). 

Firefighter : Firefighters control fires and respond to other emergencies, including medical 

emergencies (FEMA, 2016). 

Knowledge: Knowledge is awareness or familiarity gained by experience of a fact or situation 

(Merriam-Webster, 2016). 

Intentions:  Intention is an indication of a person's readiness to perform a given behavior, and 

it is considered to be the immediate antecedent of behavior (Ajzen, 1985). 

Perceived behavioral control (PBC):  Perceived behavioral control (PBC) refers to 

people's perceptions of their ability to perform a given behavior (Ajzen, 1985). 

Physical activity : Physical activity is any body movement that works the muscles and 

requires more energy than resting. Walking, running, dancing, swimming, yoga, and 

gardening are a few examples of physical activity (WHO, 2016). 

Rural: The U.S. Census Bureau (2015) uses the size of a population to determine if a 

community is considered rural or urban. Urbanized areas have populations of 50,000 or 

more people, and urban clusters have populations of at least 2,500 and less than 50,000 
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people; the rural population is defined as those living in areas not categorized as 

urbanized areas or urban clusters (U.S. Census Bureau, 2015). 

Rural fire department: For this study, the researcher defined a rural fire department as a 

fire department that serves a rural area (according to the U.S. Census Bureau [2015], a 

rural area is a community that has a population living in areas not categorized as urban). 

The researcher also used the terms rural fire department and volunteer fire department 

interchangeably. 

Subjective norm: Subjective norm is the perceived social pressure to engage or not to 

engage in a behavior (Azjen, 1985). 

Theory of planned behavior (TPB): The theory of planned behavior (TPB) is a 

psychological model that attempts to explain and predict health behaviors (Azjen, 1985). 

Volunteer firefighter: A firefighter who is unpaid and volunteers their time to control fires 

and respond to other emergencies (FEMA, 2016). 

Summary 

Firefighters’ health statistics are alarming, with deaths from heart disease making up 

more than half of all firefighter deaths (Haynes & Stein, 2016). Few studies have addressed 

firefighter heart disease risk and physical activity levels. None have addressed rural volunteer 

firefighter heart disease risk and physical activity levels. Furthermore, the use of health behavior 

theory has been largely absent from firefighter research. Thus, the TPB may be a useful tool 

when assessing factors that influence physical activity intentions in the volunteer firefighter 

population. 
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CHAPTER 2 

LITERATURE REVIEW 

The purpose of this chapter is to provide a thorough review of the existing literature 

regarding heart disease and volunteer firefighters, in order to demonstrate the current need for 

this study. This review of the literature focuses on under-researched firefighter populations in the 

United States; heart disease and its risk factors: obesity and physical inactivity; correlates of 

physical activity; and the theoretical basis for this study.     

U.S. Fire Departments 

In the fall of 2001, the USFA (2015b) launched a nationwide campaign for voluntary 

registration of all fire departments in the United States by means of direct mailing, coordination 

with fire service organizations and state offices, existing data sources, and conference 

promotions. The purpose of the census was to create a national database for use by the fire 

protection and prevention communities, allied professions, the general public, and the USFA. 

The census database provides a current directory of registered fire departments and includes 

basic information such as address, department type, website, and number of stations (USFA, 

2015b). According to the 2012 USFA Census data, 26,482 fire departments are registered in the 

United States (USFA, 2012). This comprises about 88% of all of the active departments 

estimated in the United States. The majority of registered fire departments are located in the 

southern and midwestern states. Ninety-six percent of the registered fire departments are local 
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fire departments, which include career, volunteer, and a combination of career/volunteer fire 

departments (USFA, 2012).  

The NFPA (2013) estimated that approximately 1,190,000 personnel staff the registered 

fire departments. Department categories are based on the percentage of firefighters that are 

career: career is 100%, mostly career is 51-99%, mostly volunteer is up to 50%, and volunteer is 

0% (NFPA, 2013). Of registered departments, 8% are all career, 5% are mostly career, 16% are 

mostly volunteer, and 71% are all volunteer. According to the NFPA (2013), 72% of career 

firefighters are in communities that protect 25,000 or more people, and 95% of volunteer 

firefighters are in departments that protect fewer than 25,000 people (Smith, 2014). There are 

many more volunteer and rural fire departments in the United States than career and 

urban/suburban fire departments. Career fire departments tend to protect more densely populated 

urban and suburban areas, while volunteer fire departments tend to protect more rural areas 

(Kruger, 2010). 

Rural Fire Departments 

Whereas no standard definition of rural exists, often the size of a population is used to 

determine if a community is considered rural. The U.S. Census Bureau (2012) defines the rural 

population as those living in areas not categorized as urban. Urban populations are those people 

living in an “urbanized area” or living outside of urbanized areas in places with more than 2,500 

residents; the rural population is, therefore, composed of those living outside of these areas (U.S. 

Census Bureau, 2012). According to the NVFC, most volunteer fire departments are located in 

rural communities (Kruger, 2010). Likewise, according to the NFPA, of all volunteer 

firefighters, more than half are located in small, rural departments that protect fewer than 2,500 

people (Smith, 2014).  
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Rural and volunteer firefighter populations face many socioeconomic and environmental 

issues that are not as significant among other populations, including issues with the ease of 

communicating with the public via media, TV, news, and radio outlets. Researchers have found 

that rural or volunteer fire departments also face problems with separation of communities from 

each other and poverty (USFA, 2007). When communities are widely separated, it is more costly 

to conduct business, which influences the economy and causes the residents to be more likely to 

live in poverty (FEMA, 1997). Poverty is the most significant factor driving higher fire risk in 

rural America for the public and the firefighters themselves, as less income means fewer 

resources for communities across the nation (FEMA, 2007). According to FEMA (1997), fire 

death rates are approximately 35% higher in rural populations in comparison to non-rural areas. 

Thus, rural communities have a greater need for safety but reduced ability to fill the need without 

material and financial assistance; furthermore, needs assessments show that these areas tend to 

be in more need of training and apparatus in comparison to urban/suburban areas (Kruger, 2010). 

Urban/rural career/volunteer firefighters have different motivation for becoming 

firefighters. Smith (2014) found that reasons volunteer firefighters joined their departments 

included feeling a desire to serve their communities and help people, having positive 

relationships with their departments, being firefighters as a family tradition, feeling the perceived 

excitement of emergency services, receiving free training and certifications to build credentials 

for future careers, experiencing community support, and feeling the pride of being a firefighter. 

Rural fire departments typically require firefighter or paramedic certification from an adult 

vocational or community college (International Association of Fire Fighters [IAFF], 2015). 

Candidates typically must pass a physical ability test, interview, and background check before 

entering a training academy. In addition to these requirements, urban fire departments also 
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typically use a civil service or similar aptitude exam before allowing candidates to enter a 

training academy (IAFF, 2015). Stanton (2009) found that, over the last 25 years, volunteer fire 

department recruitment has been declining. As the current volunteer firefighter population is 

aging, this creates a significant need to promote the health of the current and future firefighter 

population (Stanton, 2009). 

Mortality 

 Firefighting is extremely strenuous physical work and is one of the most physically 

demanding activities that the human body can perform, where limits are pushed to the extreme 

(USFA, 2013).  Heart attacks or other sudden cardiac events almost always account for the 

largest share of deaths in any given year among the firefighter population (USFA, 2015b). In 

2015, the USFA (2015a) reported that 68 firefighters lost their lives; over half of those deaths 

(51%) were definitively classified as sudden cardiac deaths. A summary incident report from 

1977-2015 by the USFA (2015b) revealed that sudden cardiac death consistently accounted for 

the largest share of firefighter mortalities. Furthermore, a study by Kales, Soteriades, 

Christoudias and Christiani (2003) found that most on-duty coronary heart disease-related 

fatalities were work-precipitated, occurring in firefighters with underlying coronary heart 

disease. The IAFF (2013) determined that cardiovascular disease is actually the single most 

frequent cause of duty-related fatalities, and for every on-duty death from heart disease, there are 

an estimated 17 non-fatal line-of-duty cardiovascular events in the U.S. fire service. 

Heart Disease 

The leading cause of death among men and women in the United States is heart disease 

(CDC, 2015a). The term "heart disease" refers to several types of heart conditions (CDC, 2015a). 

The most common type in the United States is coronary artery disease, which can cause heart 
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attack, angina, heart failure, and arrhythmias (CDC, 2015c). Approximately 610,000 people in 

the United States die of heart disease every year; to put it in perspective, that is one in every four 

deaths (CDC, 2015a). In the United States, 11.9% of men ages 20-39 years and 10.0% of women 

ages 20-39 years have heart disease (Mozaffarian et al., 2015). The prevalence rates are almost 

triple for people between the ages of 40-59 years, as 40.5% of men and 35.5% of women within 

this age range have heart disease (Mozaffarian et al., 2015). Prevalence continues to increase 

with age, as 69.1% of men and 67.9% of women between the ages of 60-79 years have heart 

disease, and 84.7% of men and 85.9% of women over the age of 80 years have heart disease 

(Mozaffarian et al., 2015). In North Carolina specifically, heart disease is the second leading 

cause of death for adults (AHA, 2010). In 2010, cardiovascular disease caused 23,232 deaths 

among North Carolinians—almost 30% of all deaths in that year (Tchwenko, 2012).  

Risk factors are conditions or habits that make a person more likely to develop a disease. 

Non-controllable risk factors for heart disease include age, heredity, race, and gender.  

Controllable risk factors include high blood pressure, high blood cholesterol, diabetes, pre-

diabetes, smoking, being overweight or obese, excessive alcohol use, physical inactivity, and an 

unhealthy diet (CDC, 2015a). Rather than focusing on non-controllable factors, this literature 

review focused on the controllable risk factors, specifically obesity and physical inactivity, as 

these tend to be risk factors for other heart disease risk factors, such as high blood pressure, high 

blood cholesterol and diabetes/pre-diabetes (CDC, 2011b). 

Overweight and Obesity 

Overweight is defined as 25.0-29.9 on the BMI scale and obesity is defined as a BMI of 

30.0+ (CDC, 2015b; Sturm & Hattori, 2013). BMI is calculated by using weight and height, and, 

generally speaking, correlates with individuals’ body fat (CDC, 2012).  BMI, however, is an 
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estimate and does not directly measure body fat. Other ways to estimate body fat include 

skinfold measurements, waist circumference, hip-to-waist ratios, ultrasound, computed 

tomography, and magnetic resonance imaging (MRI) (CDC, 2012). Whereas obesity is a risk 

factor for other risk factors of heart disease, it also is an independent risk factor for heart disease 

(Ogden et al., 2006). Research has shown that each additional pound of weight after a person is 

categorized as overweight is associated with higher risk for heart disease (Manson et al., 1990).  

Rates of Overweight/Obesity in the General Population 

Overweight and obesity are a growing problem in America. Seventy-one percent of the 

American adult population (ages 20 years and older) is overweight or obese, with 33% being 

overweight and another 38% being obese (CDC, 2016). Slightly more adult males (73%) than 

adult females (66%) are overweight or obese, but adult males and females are statistically no 

different when it comes to obesity, at 35% and 38%, respectively (National Center for Health 

Statistics [NCHS], 2016). North Carolina has an overall overweight and obesity rate of 66.1%, 

which is comparable to the general population (AHA, 2010). Furthermore, adults in rural areas 

nationally are more likely to be overweight or obese (68.9%) compared to those in urban areas 

(63.3%) (North Carolina Institute of Medicine [NCIOM], 2014). The percentages of adults who 

are obese and overweight have been increasing since 1988 (CDC, 2014c). Physical activity is a 

key component of a healthy lifestyle and an important part of preventing obesity (NCIOM, 

2014).  

Rates of Overweight/Obesity in Firefighters 

Rates of overweight and obese individuals in the fire service are higher than those found 

in the general population, ranging from 73% to 83% of the firefighter population (Haddock, 

Poston, & Jahnke, 2011; Yoo & Franke, 2009). The obesity prevalence is especially high among 
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male firefighters (Wilkinson et al., 2014). Wilkinson et al. (2014) found that 83% of male 

firefighters were overweight or obese, which exceeds the national average for the adult male 

population. A high proportion of overweight and obese male firefighters underestimate their 

weight categories. The chances of underestimating one’s weight increases by 24% when 

individuals have higher BMI values and are not aware of their risk factors for heart disease 

and/or have had inadequate screening (Yoo & Franke, 2009). Due to the low employment and 

volunteer population of female firefighters, most studies on firefighter health have eliminated 

women from the sample, due to small sample size; however, one quantitative study that 

explicitly focused on female firefighter health and gender disparity in the U.S. fire service exists 

(Jahnke et al., 2012). Jahnke et al. (2012) found that fewer female firefighters were obese than 

male firefighters, using three measures of body composition (BMI, waist circumference, 

bioelectrical impedance), but the sample of females was low (n=31) relative to males (n= 677).  

Substantially higher percentages of career and volunteer female firefighters were classified as 

obese or “high risk” when using bioelectrical impedance scales (38.9% and 46.2%, respectively) 

than when using BMI (16.7% and 15.4%, respectively) or waist circumference (17.6% and 

38.5%, respectively).  These differences were evidenced in the male career and volunteer 

firefighters as well (47.7% and 54.3% obese, respectively, using bioelectrical impedance scales, 

versus 33.5% and 43.2%, respectively, with BMI and 30.5% and 45.2%, respectively, with waist 

circumference), suggesting that BMI and waist circumference measures may underestimate body 

fat composition (Jahnke et al., 2012).   

Physical Inactivity 

Regular physical activity can reduce the risk of heart disease, early death, stroke, type II 

diabetes, depression, and some cancers, and can decrease blood pressure and cholesterol levels 
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(CDC, 2014a, 2014b).  Moreover, regular physical activity can reduce the risk for overweight 

and obesity (CDC, 2014a). The ACSM (2014) and the 2008 CDC (2011a) Physical Activity 

Guidelines for Americans recommend getting at least 150 minutes or 2.5 hours per week of 

moderate aerobic activity and strength training 2-3 times per week. Aerobic exercise 

recommendations can be met through 30-60 minutes of moderate-intensity exercise (five days 

per week) or 20-60 minutes of vigorous-intensity exercise (three days per week) (ACSM, 2014). 

Individuals who are physically active for seven or more hours per week have a 40% lower risk of 

dying early than their sedentary (less than 30 minutes of activity per week) counterparts (Pronk 

et al., 2004). Beyond its cardiovascular benefits, higher levels of physical activity are linked to 

improved mood, lower body fat composition, increased job performance, and increased job 

satisfaction (Pronk et al., 2004).   

Rates of Physical Activity in the General Population 

Many adults in the United States are not getting enough physical activity; only 48% meet 

the 2008 Physical Activity Guidelines (CDC, 2014b). Rates vary throughout the United States, 

but adults living in the West, Northeast and Midwest tend to be more physically active, whereas 

adults living in the South tend to participate in less physical activity (CDC, 2014b). There is a 

difference between adult men and women, with 42.6% of women and 52.1% of men meeting the 

2008 Physical Activity Guidelines for aerobic activity (CDC, 2014b). Additionally, younger 

adults are more likely to meet the standard than older adults (CDC, 2014b). It is estimated that 

physical inactivity leads to over 250,000 deaths per year in the United States (Brownson et al., 

2000). North Carolina is ranked 25th in the nation for physical inactivity, with 23.2% of North 

Carolinians being physically inactive (Levi, Segal, Rayburn, & Martin, 2014), compared to the 

highest rate of physical inactivity of 31.6% in Mississippi and the lowest rate of physical 
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inactivity in Colorado at 16.4%. These percentages are based on not doing any type of physical 

activity or exercise in the last 30 days, other than a person’s regular job (Levi et al., 2014). 

Furthermore, 80% of adults in the United States do not meet the physical activity guidelines, and 

60% are not sufficiently active enough to achieve health benefits (Levi, Segal, Rayburn, & 

Martin, 2014). 

Rates of Physical Activity in Firefighters 

There is a dearth of data describing the physical activity rates of firefighters in the United 

States. However, it is generally assumed that physical activity levels of firefighters are 

comparable to that of the general population (Hammer, 2010; Staley, 2008). In a study involving 

10 fire departments in two midwestern states, Baur et al. (2012a) found that the estimated weekly 

total physical activity for career firefighters was 102.5 minutes, which is less than the 

recommended 150 minutes. In a cross-sectional study of 527 career firefighters from the 

Midwest, more than 75% reported that they engaged in less than 150 minutes of physical activity 

per week, which is higher than the general population (Durand et al., 2011). Baur, Christophi, 

Tsismenakis, Jahnke, and Kales (2012b) found that cardiorespiratory fitness among career 

firefighter declines with age, but the decline is greatly attenuated among firefighters who are 

leaner and report more physical activity.  

Yoo and Franke (2009) concluded that heart disease risk in volunteer firefighters could 

be reduced by increasing awareness of risk factors through timely risk factor assessments. Baur, 

Christophi, Tsismenakis, Cook, and Kales (2011) evaluated the association between heart disease 

risk factors and cardiorespiratory fitness (CRF) in career firefighters. They found that increasing 

CRF had positive effects on reducing heart disease risk factors, regardless of BMI, and 
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concluded that firefighters should be encouraged to increase CRF to decrease future risk of heart 

disease (Baur et al., 2011). 

Correlates of Physical Activity 

Studies have shown that a range of personal, social, and environmental factors generally 

influences adult participation in physical activity in the United States (Trost et al., 2002). 

Understanding why people are physically active or inactive can contribute to evidence-based 

planning of public health interventions that target factors known to cause inactivity (Bauman et 

al., 2012). Hundreds of studies have explored physical activity correlates (factors associated with 

physical activity), with most research focusing on individual-level factors in high-income 

countries (Bauman et al., 2012). Several researchers have reviewed the literature on the 

correlates of physical activity (Bauman et al., 2012). The most recent comprehensive review of 

correlates and determinants of physical activity was conducted by Bauman et al. (2012).  They 

evaluated evidence from other review articles published after January 1, 1999, and identified 18 

reviews of studies involving adults. They found reviews using the terms “physical activity,” 

“physically active,” “exercise,” “exercising,” “motor behavior,” “active living,” “active 

transport,” “inactivity,” “inactive,” “walk,” “walking,” “cycling or cycle or bike or biking or 

bicycle or bicycling,” “determinants,” “correlates,” “demographic,” “biologic,” “psychosocial,” 

“environment,” “genetic,” and “review” without language restrictions (Bauman et al., 2012, p. 

259). They coded each correlate as (a) clearly related to physical activity, (b) clearly unrelated to 

physical activity, or (c) no evidence of a relationship, and classified the correlates and 

determinants into five main categories:  (1) demographic or biological, (2) psychosocial, (3) 

behavioral, (4) social and cultural, and (5) environmental. The findings of Bauman et al.’s (2012) 
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meta-analysis, supplemented with findings of others’, will be discussed in further detail by 

category.   

Demographic or Biological Correlates and Determinants of Physical Activity 

Bauman et al. (2012) found that the most frequently reported categories of correlates of 

physical activity among adults were demographic and biological. Bauman et al. (2012) 

concluded that being male, having a higher education level, being white, and having social 

support were correlates of physical activity, whereas age, perceived effort, and being overweight 

were inversely correlated with physical activity. Socioeconomic status was correlated with 

physical activity in countries with low and middle incomes, while countries with high incomes 

had inconsistent or inverse results. Overall, sex, age, and socioeconomic status were most 

consistently associated with physical activity, with being male, young and wealthy being the 

most physically active groups (Bauman et al., 2012). Marital status and health status were not 

determinants of physical activity (Bauman et al., 2012). Job strain, working hours, and overtime 

were inversely related to leisure time physical activity (Bauman et al., 2012; Kirk & Rhodes, 

2011).  

Similarly, Parks, Housemann, and Brownson (2003) found that those with lower incomes 

and those living in rural areas were less likely to meet the physical activity recommendations 

than those with higher incomes and those who lived in suburban areas. In fact, those who lived in 

suburban areas and had higher incomes were more than twice as likely than those who lived in 

rural areas and had lower incomes to meet physical activity recommendations (Parks et al., 

2003). Plotnikoff, Mayhew, Birkett, Loucaides, and Fodor (2004) found injury from past 

physical activity and educational level as positive correlates. According to the researchers, 

people who exercise regularly were more likely to report having experienced an injury while 
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engaged in physical activity. Although correlational analyses do not imply causation, the authors 

believed it is reasonable to assume regular activity yields an increased frequency of injuries. 

Another variable consistently associated with physical activity behavior in all subgroups was 

educational level. The results from the Plotnikoff et al. (2004) study supported previous findings 

that individuals with higher education levels are more likely to be physically active. One study of 

young adults (ages 18 to 30 years) found that men who were enrolled in school during the past 

12 months were more physically active than men who were not in school (Dowda, Ainsworth, 

Addy, Saunders, & Riner, 2003).  

Kirk and Rhodes (2011) reviewed 62 studies focusing on leisure-time physical activity 

(LTPA) among adults. This review was the first known to summarize and critically review the 

existing literature on occupational correlates of LTPA. The majority of the studies reviewed were 

cross-sectional in design.  The authors found that those employed in an occupation demanding 

long work hours and low occupational physical activity, such as those working in executive, 

administrative, managerial, professional or clerical occupations, are at a risk of physical 

inactivity (Kirk & Rhodes, 2011).  In regards to occupation-specific physical activity, LTPA is 

higher among those employed in professional/white collar occupations compared to those 

employed in blue-collar occupations. Seven of the studies examined total work hours and LTPA; 

LTPA was lower among those working 45-50+ hours per week (Kirk & Rhodes, 2011). 

Psychosocial Correlates and Determinants of Physical Activity 

Bauman et al. (2012) concluded that self-efficacy, intention to exercise, and the stages of 

behavioral change according to the transtheoretical model were correlates of physical activity 

among adults, while stress and perceived effort were inversely related to physical activity. 

Physical and psychological outcome realizations were direct determinants of maintenance of 
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physical activity, while action planning was a determinant of initiation of physical activity 

(Bauman et al., 2012). Parks et al. (2003) found that disliking exercise was consistently 

associated with physical inactivity. Plotnikoff et al. (2004) found perceived health status to be an 

important factor. 

Trost et al. (2002) evaluated 22 psychosocial correlates and determinants of physical 

activity. They concluded that perceived self-efficacy had the strongest positive correlation with 

physical activity. Barriers to physical activity, including lack of time, too tiring, too weak, and 

fear of falling were the strongest inverse determinants of LTPA for adult men and women (Trost 

et al., 2002).  

Behavioral Correlates and Determinants of Physical Activity 

Bauman et al. (2012) found that a history of being physically active during adulthood was 

a determinant of physical activity, and risk behaviors and factors (drug misuse, hypertension, 

etc.) were inverse determinants. More specifically, Plotnikoff et al. (2004) found alcohol 

consumption and smoking to be negatively correlated with physical activity. Dowda et al. (2003) 

found that trying to lose weight was positively correlated with physical activity. 

To elaborate on Bauman and colleagues’ (2012) summary, Trost et al. (2002) concluded 

that healthy eating and past exercise behavior were positively associated with physical activity, 

while being a smoker was negatively associated with physical activity. For the review by Trost et 

al. (2002), researchers included activity history during childhood/youth, activity history during 

adulthood, alcohol consumption, contemporary exercise program, dietary habits, past exercise 

program, processes of change, school sports, skills for coping with barriers, smoking, sports 

media use, Type A behavior pattern, and decisional balance sheet as behavioral correlates and 

determinants of physical activity. 
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Social and Cultural Correlates and Determinants of Physical Activity 

Bauman et al. (2012) found that social norms were not determinants of physical activity 

among adults. However, social support, particularly family support, has consistently been a 

positive determinant of physical activity (Bauman et al., 2012; Dowda et al., 2003; Trost et al., 

2002). More specifically, Trost et al. (2002) found that those who had low levels of social 

support from friends and family were 23-55% more likely to be physically inactive. Furthermore, 

having a lack of exercise partners was the strongest determinant of leisure time inactivity for 

adult men and women (Trost et al., 2002). Parks et al. (2003) reported social support from 

relatives affecting the likelihood of participating in physical activity, whereas Plotnikoff et al. 

(2004) found that the strongest correlate of physical activity was the proportion of friends who 

exercise. 

Umstattd, Baller, Blunt, and Darst (2011) examined demographic, health, behavioral, and 

social cognitive correlates of perceived worksite environmental support for physical activity 

among adults.  Their cross-sectional study included a sample of 173 university employees 

surveyed by questionnaire.  Measures included perceived worksite support for physical activity, 

self-reported physical activity, self-regulation, self-efficacy, physical activity, social support, 

health status, and socio-demographics. The study found that employees with greater overall 

perceived worksite environmental support were more likely than others to report participation in 

moderate-to-vigorous physical activity (MVPA) (Umstattd et al., 2011).  

Environmental Correlates and Determinants of Physical Activity 

Neighborhood design aspects, including walkability and street connectivity, were found 

as correlates of transport-related activity (Bauman et al., 2012). Studies evaluated by Bauman et 

al. (2012) found that correlates of LTPA included transportation environment (pavement and 
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safety crossings), aesthetic variables (greenness and rated attractiveness), proximity to recreation 

facilities and location, density of exercise facilities, and urbanization. Perception of environment, 

such as perceived access to recreation facilities, was the most consistent environmental correlate. 

Results were inconsistent for safety from crime and traffic, built-environment, and walkability 

(Bauman et al., 2012). Parks et al. (2003) found that having neighborhood streets, parks and 

malls available for exercise locations was correlated with physical activity in general. 

Correlates of Physical Activity Among Women 

National surveys have concluded that women were more likely to be physically inactive 

than men (Brownson et al., 2000). African American, Hispanic and American Indian/Alaskan 

Native women were generally more likely to be physically inactive than White women; however, 

when all types of physical activity were considered (including occupational and household 

tasks), White women were not always the most physically active (Brownson et al., 2000). 

Brownson et al. (2000) found that after multivariate adjustment, differences in physical inactivity 

between ages decreased. The U.S. Women’s Determinants Study showed that perceived barriers 

of fatigue, ill health, lack of energy, and self-consciousness about appearance were significant 

correlates of physical inactivity, and that women with high levels of social support were twice as 

likely than women with low levels of support to be physically active for 150 minutes per week 

(Trost et al., 2002). Dowda et al. (2003) found that being Non-Hispanic White, being 

unemployed, being in better health, having smaller families, having lower BMIs, and not being 

from the South were associated with higher levels of physical activity among women.  

Correlates of Physical Activity Among Firefighters 

Little is known about the correlates or determinants of physical activity specifically 

among firefighters or other first responders. In 2008, Staley’s doctoral dissertation investigated 
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the correlates of career and volunteer firefighter physical fitness; he discovered that self-reported 

determinants of engaging in physical activity for firefighters included wanting to be able to keep 

up with the team/perform the job effectively; wanting to look good/avoid gaining 

weight/improve appearance; having motivation to exercise; having crew/captain influences to 

participate; and having organizational reasons, such as emergency calls and trainings.  Anecdotal 

information from Stefano (2015) concluded the top reasons why firefighters fail to participate in 

wellness programs include lack of information on risk to self, lack of individual goals, lack of 

appropriate education or training, lack of time, and lack of motivation. These reasons are further 

explored in the literature utilizing the TPB. 

Theory of Planned Behavior and Physical Inactivity 

Health behavior theory has been used to help organize correlates to explain why people 

do or do not engage in adequate levels of physical activity. Motivation, in particular, is a 

determining factor in initiating and maintaining sustained physical activity, which is associated 

with important health outcomes (Teixeira et al., 2012). Lack of motivation to exercise can be 

summarized by having an insufficient interest in exercise or by having a value on exercise 

outcomes that is too insignificant for people to make it a priority (Teixeira et al., 2012).  Many 

people are not motivated or are not motivated enough to be physically active, which makes 

assessment of goals and self-regulatory features more important (Teixeira et al., 2012).   

Theory of Planned Behavior 

From day to day, the beliefs, attitudes, intentions, and actual behavior of individuals 

differ. Intentions are formulated by attitudes towards the behavior, subjective norm, and PBC 

(Ajzen, 2002). Attitudes and subjective norm are in turn determined by the salient beliefs people 

hold about the behavior (Kiriakidis, 2015).  According to a landmark study by LaPiere (1934), 



	

30 

attitudes do not always predict behavior, but the strength with which an attitude is held is often a 

good predictor of behavior. The theory of planned behavior (TPB), formerly known as the theory 

of reasoned action (TRA), focuses on theoretical constructs concerned with individual 

motivational factors as determinants of the likelihood of performing a specific behavior (Glanz et 

al., 2008).   

 Fishbein and Ajzen (2005) developed the TRA in 1967. The TRA was the initial theory 

developed to better understand the relationship between attitudes, intentions, subjective norm, 

and behaviors, with the addition of PBC in 1991 to address factors outside individual control that 

may affect intentions and behaviors (Glanz et al., 2008). The TRA is comprised of three different 

constructs: attitudes, subjective norm and, behavioral intention. The TPB supplements the TRA 

with the added constructs of PBC and actual behavioral control (Edberg, 2007).   

 Attitudes are a function of a person’s belief about what will happen if he/she carries out a 

behavior and that person’s judgment of whether the expected outcome of a behavior is good or 

bad (Edberg, 2007). Subjective norm is described by Glanz et al. (2008) as a person’s beliefs 

about what other people in their social group will think about a behavior and the person’s 

motivation to conform to these beliefs. PBC is a person’s beliefs about factors that will make it 

easy or difficult to perform a behavior, which results in a person having varying perceptions of 

behavioral control depending on the situation (Edberg, 2007). Perceived power refers to the 

perceived presence of factors that may facilitate or impede performance of a behavior. Perceived 

power contributes to a person's PBC over each of those factors. Actual behavioral control is the 

extent that a person has the required opportunities and resources and intends to perform the 

behavior (Ajzen, 1991). Collectively, factors such as availability of requisite opportunities and 

resources (e.g., time, money, skills, cooperation of others), represent a person’s actual behavioral 
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control (Ajzen, 1985). Glanz et al. (2008) described behavioral intention as the perceived 

likelihood of the behavior or the intention to engage in the behavior based on attitude, subjective 

norm and PBC.  Fishbein (1967) stated that for the prediction of behavior, only assessing attitude 

of the person is not sufficient; their intentions must also be evaluated.  

Rationale for Selecting the Theory of Planned Behavior 

Theoretical frameworks help to organize thought and planning of research, interventions, 

and analysis. Specifically, the TPB framework helps to conceptualize, measure, and identify 

factors that affect behavior (Glanz et al., 2008). It was selected for this research due to its 

predictive power, which comes from the belief that intentions are influenced by the attitudes 

about the likelihood that by engaging in the behavior, an anticipated outcome will occur. 

Furthermore, previous studies have successfully utilized the TPB to guide investigations of 

correlates of physical activity, showing some evidence that constructs from the TPB are 

associated with physical activity (Calogiuri & Chroni, 2014; Hagger & Chatzisarantis, 2009; 

Kirk & Rhodes, 2012; Plotnikoff et al., 2012; Prapavessis et al., 2015; Sas-Nowosielski et al., 

2013; Teixeira et al., 2012). 

Kirk and Rhodes (2012) utilized the TPB to assess the physical activity status of 

academic professors during their early career transition.  Among a sample of 267 assistant 

professors aged 25-44 years, physical activity declined across the early career transition and 

further declined with marriage, work hours, and parenthood.  The researchers hypothesized that 

intention would be strongly correlated with physical activity behavior and in turn would be 

predicted by PBC. The hypothesis was partially supported; behavior intention explained 28% of 

the variance in physical activity, and the TPB constructs of PBC and attitudes (affective and 

instrumental attitudes) were significant predictors of intention. Concerns about lack of free time, 
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inconsistent work schedule, work demands, and pressure to reach professional expectations were 

identified as the underlying reasons for poor PBC (Kirk & Rhodes, 2012).  

Sas-Nowosielski et al. (2013) utilized one of the constructs of TPB, PBC, to determine 

whether and to what extent self-efficacy, perceived fitness competency and PBC were related to 

leisure time MVPA. While PBC and self-efficacy are similar constructs, Sas-Nowosielski et al. 

(2013) addressed them separately in their study. PBC includes perceptions of self-efficacy and 

perceived controllability on the behavior; thus, both constructs are related to the person’s belief 

about their control of the behavior, but they are operationalized differently: self-efficacy is 

described as being able to perform the behavior despite barriers, and PBC is described as the 

ease with which the person would have in being able to perform the behavior, including 

perceived internal or external barriers (Sas-Nowosielski et al., 2013). A total of 532 adults aged 

18-26 years were measured by using a short self-reported questionnaire (a modified version of 

the very popular Godin Leisure-Time Physical Activity Questionnaire [GLTQ]). The researchers 

found that self-efficacy and PBC were two significant predictors of MVPA.  When the age 

groups were broken down, it was found that all three variables were related to physical activity 

among the younger group (18-40 years), whereas only self-efficacy and PBC were significant 

predictors of MVPA in the older group (41+ years). Sas-Nowosielski et al. (2013) concluded that 

in order to be physically active, it is more important for the person to believe that he or she is 

able to deal with common barriers to physical activity rather than to have a strong sense that he 

or she can easily control his or her own physical activity. These findings support the idea that 

self-efficacy and PBC are some of the most influential correlates of physical activity.  Sas-

Nowosielski et al. (2013) suggested that it is important to teach strategies to overcome barriers to 

physical activity.   
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Prapavessis et al. (2015) supported previous studies by concluding that constructs 

grounded in TPB have utility in understanding intention and behavior. The researchers utilized 

the TPB to determine the utility of attitudes, subjective norm, PBC, and intention constructs in 

predicting physical inactivity, by examining sedentary intention and sedentary time. Nearly 400 

adults aged 18-64 years completed a web-based survey and were randomized to one of three 

different TPB questionnaire packages (general, weekday, and weekend). Weekday and weekend 

participants completed items for work/school activities separately from items for 

leisure/recreation activities; thus, five TPB models were analyzed (general, weekday 

work/school, weekday leisure/recreation, weekend work/school, and weekend leisure/recreation). 

The strongest and most consistent predictors of intention and behavior among all groups were 

subjective norm and intentions. Also, a mediation analysis indicated that attitudes consistently 

affected sedentary time through intention.  PBC was indirectly associated with sedentary time via 

association with intention.  Overall, subjective norm was a strong predictor of sedentary 

intentions and sedentary intentions were a strong predictor of actual sedentary time. The 

researchers suggested that additional research should be done before the TPB is used as a 

framework to drive intervention research to reduce sedentarism in the general population 

(Prapavessis et al., 2015).   

Many studies utilizing the TPB have been cross-sectional in nature, which limited their 

ability to establish causation. Plotnikoff et al. (2012) conducted the first longitudinal study of the 

TPB for the prediction of physical activity behavior in the general adult population over a period 

of 15 years. Individuals originally participated in 1981, and follow ups occurred in 1988 and 

2003. The original 1981 cohort was 20% of the Canada Fitness Survey (n=23,397), with 51% of 

the remaining eligible cohort participating in the 1988 follow up; Plotnikoff et al.’s (2012) 
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discussion of the study in 2012 involved a final cohort of 1427 participants, who participated in 

the 2003 follow up and were adults aged 18 years and older in 1988.  The results were 

comparable to many existing TPB physical activity-related studies, finding that attitudes, 

subjective norm, and PBC were associated with intention, and intention was significantly 

associated with physical activity behavior. Furthermore, PBC was the main predictor of intention 

from the baseline in 1988 to the follow up conducted in 2003.  The findings provided limited to 

moderate support for using the TPB as a framework for developing public health interventions 

within the general population.  The researchers acknowledged terms and guidelines changed for 

physical activity during the study, and the TPB constructs were not specifically aligned to the 

prospective behavior measure. This study suggested that future interventions need to apply 

strategies for increasing the salience of PBC and self-efficacy for physical activity intention and 

behavior (Plotnikoff et al., 2012).  

Theory of Planned Behavior Applied to Firefighter Physical Activity 

The TPB suggests that firefighters’ intentions to participate in physical activity are 

influenced by their attitudes, subjective norm, PBC, and actual behavioral control. Attitudes are 

informed by the firefighters’ beliefs about the outcomes of the behavior and how they value 

those outcomes; subjective norm is influenced by the perception of what other people important 

to firefighters believe about physical activity; PBC is influenced by the firefighters’ perception 

of their ability to overcome barriers to physical activity; and actual behavioral control is a 

function of the firefighters’ knowledge, skills, and resources pertaining to physical activity 

(Fishbein & Ajzen, 2005).  
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Past Physical Activity Applied to Firefighter Physical Activity 

  Ajzen (1991) concluded that the inclusion of past behavior in the prediction of 

intentions is a means of testing the theory’s sufficiency.  A common assumption is that repeated 

performance of a behavior results in the establishment of a habit; behavior at a later time then 

occurs at least in part habitually, without the mediation of attitudes, subjective norm, PBC, or 

intentions. According to Ajzen (1985), although past behavior may well reflect future behavior, 

it usually cannot be considered as a standalone factor.  Ajzen (2002) emphasized the need to 

include past behavior in the TPB when analyzing intention; past behaivor coupled with the TBP 

constucts can reflect the influence on intentions (Ajzen, 1991).  A study by Jackson et al. (2003) 

found that those already participating in physical activity regularly would be more likely to 

continue that behavior in the future. In the Jackson et al. (2003) study, the inclusion of past 

behavior as a measure has accounted for additional variance in intentions over and above the 

TPB predictor variables. Jackson et al. (2003) concluded the role of past behavior is less useful 

in directing interventions to promote future physical activity, but understanding past behaivor is 

important in furthering knowledge of the processes by which cognitive factors influence actual 

health behavior. Therefore, it is imporant to understand the past physical activity of firefighters 

in conjunction with the other TPB constructs to accurately assess intentions to be physically 

active.  

Perceived Risk of Heart Disease Applied to Firefighter Physical Activity 

 Knowledge can encourage individuals to adopt lifestyle changes, but behavioral theory 

demonstrates that knowledge alone is insufficient to change behavior (Cole, Holtgrave, & Rios, 

1992). If firefighters understand their health status and disease risk more fully, they may be 

motivated to adopt a healthier lifestyle and a beneficial training program that will prevent both 
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heart disease and cardiac death (Carey & Berg, 2010). Firefighters’ PRHD has not previously 

been studied in the literature and could be a significant predictor of intentions to be physically 

active. The current study was unique in that, in addition to examining the traditional TPB 

constructs, it added perceived risk as a variable that influences intentions to be physically active. 

Risk perceptions are a key component of many health behavior change theories (Ferrer & Klein, 

2015). Correlational evidence supports a modest association between risk perceptions and health 

behaviors (Brewer et al., 2007). Many published studies that support the inclusion of perceived 

risk are specific to health behavior intentions for smoking, cancer screenings, and vaccinations 

(Brewer et al., 2007; DiMatteo, Haskard, & Williams, 2007; Ferrer & Klein, 2015).  It was 

important to assess perceived risk among the volunteer firefighter population because until now 

it has not been done.  Figure 2.1 illustrates the proposed relationships between perceived risk, 

attitudes, subjective norm, PBC, past behavior, and demographics, including age, gender, 

ethnicity, education level, rank, working hours, and BMI, and intentions to be physically active. 

 

Figure 2.1. A Modified Theory of Planned Behavior Conceptual Model 
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Summary 

Few academic research articles have addressed firefighters’ PRHD and physical activity 

levels, and none have addressed rural volunteer firefighters’ PRHD and intentions to be 

physically active. The use of health behavior theory has been largely absent from firefighter 

research; currently there are no studies utilizing the TPB in volunteer firefighter populations. The 

TPB may be a useful tool when assessing factors that influence intentions to be physically active 

in the volunteer firefighter population. Intention-enhancing interventions may positively affect 

health behavior (Rebar, Maher, Doerksen, Elavsky, & Conroy, 2016). Intentions are formulated 

by attitudes, subjective norm and PBC towards a behavior and in turn, these constructs are 

determined by the beliefs a person has about a certain behavior. The use of intentions, along with 

perceived risk and the other constructs of the TPB, can help explain health behavior, with the 

effect of other constructs on intentions being evaluated first (Kiriakidis, 2015).   



	

38 

	

	

	

CHAPTER 3 

METHODS 

Overview 

The purpose of this chapter is to highlight the methodology used for this study including 

the purpose of the study, research questions, research design, sampling, instrumentation, 

questionnaire development, pilot study, data collection, data preparation, and data analysis. 

Purpose of the Study 

The purpose of this study was to predict intentions to be physically active among 

volunteer firefighters in rural North Carolina. 

Research Questions 

The following research questions were explored in this study: 

1. Among North Carolina volunteer firefighters, what are the levels of  

a. Perceived heart disease risk? 

b. Attitudes toward physical activity? 

c. Subjective norm toward physical activity? 

d. Perceived behavioral control toward physical activity? 

e. Intentions to be physically active? 

f. Past physical activity behavior?   

1. Moderate-intensity cardiovascular exercise 

2. Vigorous-intensity cardiovascular exercise 
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3. Strength training 

2. What is the bivariate relationship between intention to be physically active and each 

of the predictor variables: 

a. Perceived heart disease risk? 

b. Attitudes toward physical activity? 

c. Subjective norm toward physical activity? 

d. Perceived behavioral control toward physical activity? 

e. Past physical activity behavior? 

1. Moderate-intensity cardiovascular exercise 

2. Vigorous-intensity cardiovascular exercise 

3. Strength trainings 

f. Demographic variables: 

1. Age? 

2. Hours spent at firehouse not related to service calls? 

3. Hours spent at firehouse related to service calls? 

5. Body mass index? 

6. Education? 

7. Rank? 

3. Which variables (perceived risk of heart disease, attitudes, subjective norm, perceived 

behavioral control, past behavior, and demographic variables) have the most 

influence on intentions to participate in physical activity?  
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Research Design 

The current study employed cross-sectional, descriptive and predictive correlational 

research designs using survey methodology. Cross-sectional research is commonly used to 

collect self-reported data from a particular group or population at the same time (Lavrakas, 

2008). Descriptive correlational designs are often used to gather information in areas with 

limited empirical evidence (Burns & Grove, 2005). Burns and Grove (2005) noted that “through 

descriptive research, concepts are described and potential relationships provide a basis for 

additional research” (p. 44). Predictive correlational studies predict the variance of one or more 

variables based on the variance of another variable(s) (Sousa, Martins, Alvim-Ferraz, & Pereira, 

2007). 

Benefits of descriptive designs include the development of a foundation for subject 

matter like heart disease risk among rural volunteer firefighters, on which few empirical research 

studies have been done. What is more, the examination of the potential relationship and 

predictive nature of the study variables provided further insight into what factors significantly 

influenced firefighters’ intention to participate in physical activity.  

Sample 

Participants of this study were North Carolina volunteer firefighters who were 18 years of 

age or older and active in a rural fire department in North Carolina. Of North Carolina’s adult 

population, 29.4% were obese, 36.7% were considered overweight (for a total of 66.1% being 

obese or overweight), and only 19.1% participated in enough aerobic and muscle strengthening 

exercises to meet national guidelines (Behavioral Risk Factor Surveillance System [BRFSS], 

2013). Along with the general North Carolina population, the firefighter population is at an 

increased risk of overweight, obesity, and heart disease (CDC, 2014a). North Carolina is the 
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ninth most populous state in the country (U.S. Census Bureau, 2014) and has 1,078 registered 

fire departments, which is the fifth highest number of registered fire departments in the country 

(USFA, 2015a). Of North Carolina firefighters, 63.3% are volunteer (USFA, 2015a). According 

to FEMA’s incident report building tool (FEMA, 2015), in 2013, nearly 5% of firefighter 

fatalities in the United States occurred in North Carolina, which is a rate comparable to the state 

of New York and exceeded only by Arizona, Texas, and Pennsylvania (USFA, 2015a). Over 

11% of the firefighter fatalities nationwide classified as heart attacks occurred in North Carolina, 

which is the highest rate in the nation. North Carolina and Pennsylvania were tied for the highest 

number of heart attacks among volunteer firefighters. Clearly, a North Carolina volunteer 

firefighter population was worthy of study.  

According to G*Power software (Bateman, 2016), a sample size of 100 for regressions 

and 200 for demographic and reliability analyses were required for an alpha of .05, power of .80, 

and moderate effect size.  Given that similar TPB studies had a response rate of approximately 

34% (Jackson et al., 2003; Kortteisto, Kaila, Komulainen, Mantyranta, & Rissanen, 2010), a 

sample of about 300-600 was targeted. Volunteer fire departments are required to have a 

minimum of 30 active members each to be considered a department in North Carolina (North 

Carolina Insurance Commissioner, 2014); therefore, in an attempt to reach 600 firefighters, 

participants were recruited from 20 volunteer departments across the state of North Carolina, 

selected at random. The researcher pulled the 2015 list of volunteer fire departments in North 

Carolina provided by the North Carolina State Firemen’s Association (NCSFA) (2016), loaded 

all departments (1,741) into an excel document and a random generator formula was used to 

identify 20 departments across the state. Total responses for this study equaled 184 surveys out 

of an estimated maximum total of 600 (30.5%).   
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Missing data, also known as item non-response, occurs when respondents do not 

complete all survey items, which can introduce bias (Fink, 1995). This study followed an 

operational definition of non-response (Shiplett, 2007): respondents who answered less than two-

thirds of the survey items were not included in data analysis (n=22). Also, participants that failed 

to answer all the physical activity questions were eliminated from the study (n=39), resulting in 

the final sample size of 123, which was 67.5% of the 184 total responses and 20.5% of the 

estimated maximum possible 600 responses.  

Instrumentation 

The variables in this study were measured through questionnaires (available in mobile 

and web format) soliciting rural volunteer firefighters’ knowledge of heart disease risk and 

intention to participate in physical activity, among other TPB constructs and demographic 

variables. The 49-item questionnaire was developed by modifying items from existing 

questionnaires (Ammouri & Neuberger, 2008; Godin & Shepard, 1985) or creating new items 

based on TPB questionnaire development recommendations (Ajzen, 2002; Francis et al. 2004; 

Jackson et al., 2003).  The mobile and web version of the questionnaire was created using the 

web-based software Qualtrics. 

Instrument Review 

First, the readability level of the instrument was assessed using the Simple Measure of 

Gobbledygook (SMOG) readability formula (McDermott & Sarvela, 1999). The proposed survey 

attempted to achieve a reading level of 7th grade or below, as the National Adult Literacy Survey 

shows that the average adult in the United States reads at the 7th grade level (DuBay, 2004). The 

SMOG readability formula returned a score of 9.4 for this survey instrument. The survey was 
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adjusted to an appropriate reading level, based on the feedback of peers, survey construction 

experts, and a sample of the firefighter population.  

Focus Group Study 

With the approval from the Institutional Review Board (IRB) at the University of 

Alabama, the steps involved with the focus group pilot study began. Burns and Grove (2005) 

noted that pilot studies are considered a “smaller version of a proposed study conducted to refine 

the methodology” (p. 42), and are typically designed using similar subjects, treatments, and 

settings. One of the primary uses of the pilot data was to determine the validity of the items 

developed by the researcher soliciting firefighters’ PRHD and their intentions to be physically 

active.  

A single focus group of 12 volunteer firefighters from a rural department in Eastern 

North Carolina evaluated the survey content (see Appendix A for the proposed draft instrument) 

to determine whether the questions actually related to the concept they were trying to measure, 

and were appropriate in terms of length and clarity (Fink, 2006).  Permission was sought from 

the fire department chief, which allowed the researcher to enter his/her facility to conduct a focus 

group study. As part of the request process, the department chief received copies of the cover 

letter/consent form (Appendix B) and questionnaire (Appendix A) for consideration. The focus 

group discussed predetermined questions (see Appendix C for predetermined questions and 

response summaries) that informed the researcher about the culture of the firehouse. The focus 

group was also given the developed draft survey onsite to elicit feedback; the group had not 

previously been exposed to the survey instrument.  After the focus group study, the questionnaire 

was revised based on the feedback from the group. The wording regarding rank, education, and 

description of physical activity was changed and resubmitted to the IRB committee, before full 
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data collection commenced.  The final questionnaire (Appendix D) included 49 questions in 

three main sections: demographics, PRHD, and TBP constructs, which include attitudes, 

subjective norm, PBC, past behavior, and intentions to be physically active. The items and 

response options are provided in Table 3.1.    

Demographics 

 The questionnaire included six demographic items: age, gender, race/ethnicity, BMI, 

education level, firefighter rank, and hours spent at the firehouse. Age, gender, race/ethnicity, 

and education level items were modeled after the CDC National Healthy Worksite Survey (CDC, 

2012). Items covering working hours were modeled after the Production Management Survey 

(Paquet, Gagnon, Courcy, & Parker, 2009). Fire department rank items were modeled after 

language used by Captain Mica Calfee (retired) (Fireserviceinfo, 2002).  
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Table 3.1 

Subscales, Corresponding Items and Range of Scores for Instrument 

Variable 
or 

Construct 
Code 

Instrument from 
which Items were 

Modeled 
Survey Item(s) Response 

Coding 
Gender Sex CDC 1. Gender 1 = Male 

2 = Female 
Age Age CDC 2. What is your age? Actual age 
Race RACE CDC 3. Mark all that apply. 

What is your race? Do you 
consider yourself…  

1 = White 
2 = Black or African 

American 
3 = Asian 
4 = Native Hawaiian 

or other Pacific 
Islander 

5 = American Indian 
or Alaska Native 

6 = Other 
Rank Rank Fire Service 

 

  

 4. What is your current 
rank in the Fire 
Department? 

1 = Rookie, Jr, or 
Firefighter 
2 = Lieutenant or 
Captain 
3= Chief or Asst. 
Chief 
4= Retired or Other 

 Education Education BRFSS/CDC 5. What is the highest 
grade or year of school you 
have completed? 

1 = High School or 
Equivalent 

2 = 
Vocational/Tech
nical School 

3 = Some College 
4 = College Graduate 

(4yr) 
5 = Master’s Degree 

or higher 
 

Calculated 
BMI 

BMI Based on height and weight 
calculation  

6. Calculated BMI based 
on height and weight  

18.5-24.9 
25.0-29.9 
30.0 and above 

Hours Spent at 
the Firehouse 

Work PMS 7. On average, how many 
hours per week do you 
spend at the firehouse for 
activities not related to 
service calls? 
8. On average, how many 
hours per week do you 
spend at the firehouse for 
service calls? 

Actual hours 

Perception of 
Risk 

PRHDS 
 
 
 

PRHDS Knowledge Scale 9. There is a possibility 
that I have heart disease. 

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 

10. There is a good chance 
I will get heart disease 
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during the next 10 years. 4 = Agree 
5 = Strongly Agree 
 
Items 18-19 & 20-25 
Reverse coded 

11. A person who gets 
heart disease has no chance 
of being cured. 
12. I have a high chance of 
getting heart disease 
because of my past 
behaviors. 
13. I feel sure that I will 
get heart disease. 
14. Healthy lifestyle habits 
are unattainable. 
15. It is likely that I will 
get heart disease. 
16. I am at risk for getting 
heart disease. 
17. It is possible that I will 
get heart disease. 
18. I am not doing 
anything now that is 
unhealthy to my heart. 
19. I am too young to have 
heart disease. 
20. People like me do not 
get heart disease. 
21. I am very healthy so 
my body can fight off heart 
disease. 
22. I am not worried that I 
might get heart disease. 
23. People my age are too 
young to get heart disease. 
24. People my age do not 
get heart disease.  
25. My lifestyle habits do 
not put me at risk for heart 
disease. 
26. No matter what I do, if 
I am going to get heart 
disease, I will get it. 
27. People who don’t get 
heart disease are just plain 
lucky. 
28. The causes of heart 
disease are unknown. 
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Past Behavior Past 
Physical 
Activity 

ACHA-NCHA Survey (2014) 29. On how many of the 
past 7 days did you: 
(Please mark the 
appropriate column for 
each row)  

   a. Do moderate-intensity 
cardiovascular exercise or 
aerobic exercise (caused a 
noticeable increase in heart 
rate, such as a brisk walk) 
for at least 30 minutes?  

   b. Do vigorous-intensity 
cardiovascular exercise or 
aerobic exercise (caused 
large increases in breathing 
or heart rate, such as 
jogging) for at least 20 
minutes? 

 
   c. Do 8-10 strength 
training exercises (such as 
resistance weight 
machines) for 8-12 
repetitions? 

Total activity score = 
0-21 

 
0 days  
1 day  
2 days  
3 days  
4 days  
5 days  
6 days  
7 days  

 

 

Perceived 
Behavioral 
Control  

PBC Constructing a TPB 
Questionnaire: Conceptual and 
Methodological Considerations 
(Ajzen, 2002); Constructing a 
Questionnaire Based on the 
Theory of Planned Behaviour: 
A Manual for Health Services 
Researchers (Frances et al., 
2004); Applying an extended 
version of the theory of 
planned behavior to physical 
activity (Jackson et al., 2003) 

30. Whether or not I do 30 
minutes of moderate-
intensity physical activity 
on at least 5 days a week is 
entirely up to me.  

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

   31. How much control do 
you feel you have over 
doing 30 minutes of 
moderate-intensity 
physical activity on at least 
5 days a week? 

1 = No Control 
2 = Control 
3 = Neutral 
4 = Moderate 

Control 
5 = Complete 

Control 
32. I would like to do 30 
minutes of moderate-
intensity physical activity 
on at least 5 days a week, 
but I don’t know if I can.  

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 
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33. I am confident that I 
could do 30 minutes of 
moderate-intensity 
physical activity on at least 
5 days a week.  

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

Subjective 
Norm 

SN Constructing a TPB 
Questionnaire: Conceptual and 
Methodological Considerations 
(Ajzen, 2002); Constructing a 
Questionnaire Based on the 
Theory of Planned Behaviour: 
A Manual for Health Services 
Researchers (Frances et al., 
2004); Applying an extended 
version of the theory of 
planned behavior to physical 
activity (Jackson et al., 2003) 

34. People who are 
important to me think that I 
should do 30 minutes of 
moderate-intensity 
physical activity on at least 
5 days a week. 

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

35. People who are 
important to me would 
_____ of me doing 30 
minutes of moderate-
intensity physical activity 
on at least 5 days a week. 

1 = Strongly 
Disapprove 

2 = Disapprove 
3 = Neutral 
4 = Approve 
5 = Strongly 

Approve 
36. People who are 
important to me would 
want me to do 30 minutes 
of moderate-intensity 
physical activity on at least 
5 days a week.  

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

37. I feel under social 
pressure to do 30 minutes 
of moderate-intensity 
physical activity on at least 
5 days a week. 

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

Attitudes ATT Constructing a TPB 
Questionnaire: Conceptual and 
Methodological Considerations 
(Ajzen, 2002); Constructing a 
Questionnaire Based on the 
Theory of Planned Behaviour: 
A Manual for Health Services 
Researchers (Frances et al., 
2004); Applying an extended 
version of the theory of 
planned behavior to physical 
activity (Jackson et al., 2003) 

37. My doing 30 minutes 
of moderate-intensity 
physical activity on at least 
5 days a week would be: 
 

1 = Extremely Bad 
2 = Bad 
3 = Neutral 
4 = Good 
5 = Extremely Good 

38. My doing 30 minutes 
of moderate-intensity 
physical activity on at least 
5 days a week would be: 
 

1 = Extremely 
Harmful 

2 = Harmful 
3 = Neutral 
4 = Beneficial 
5 = Extremely 
Beneficial  

39. My doing 30 minutes 
of moderate-intensity 
physical activity on at least 
5 days a week would be: 
 

1 = Extremely 
Unpleasant 

2 = Unpleasant 
3 = Neutral 
4 = Pleasant 
5 = Extremely 

Pleasant 
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40. My doing 30 minutes 
of moderate-intensity 
physical activity on at least 
5 days a week would be: 
 

1 = Extremely 
Unenjoyable 

2 = Unenjoyable 
3 = Neutral 
4 = Enjoyable 
5 = Extremely 

Enjoyable 

Intentions to be 
physically 
active 

ITPA Constructing a TPB 
Questionnaire: Conceptual and 
Methodological Considerations 
(Ajzen, 2002); Constructing a 
Questionnaire Based on the 
Theory of Planned Behaviour: 
A Manual for Health Services 
Researchers (Frances et al., 
2004); Applying an extended 
version of the theory of 
planned behavior to physical 
activity (Jackson et al., 2003) 

41.	I intend to do 30 
minutes of moderate-
intensity physical activity 
on at least 5 days a week. 

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

42.	I want to do 30 minutes 
of moderate-intensity 
physical activity on at least 
5 days a week.  

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

43.	I expect to do 30 
minutes of moderate-
intensity physical activity 
on at least 5 days a week.  

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

44.	I will participate in 30 
minutes of moderate-
intensity physical activity 
on at least 5 days a week.  

1 = Strongly 
Disagree 

2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 

 
Perception of Heart Disease Risk 
	

The questionnaire included the Perception of Risk of Heart Disease Scale (PRHDS) 

(Appendix E), to solicit participants’ PRHD (Ammouri & Neuberger, 2008). The PRHDS is a 

developed and tested instrument that measures an individual’s perception of the probability of 

getting heart disease (Ammouri & Neuberger, 2008). Perception of risk scoring is intended to 

place individuals on a continuum from low perception of risk to high perception of risk 

(Ammouri & Neuberger, 2008). The PRHDS is a 20-item questionnaire that takes approximately 

20 minutes to complete (Ammouri & Neuberger, 2008). The items utilize a 4-point Likert scale 

ranging from 1 (strongly disagree) to 5 (strongly agree) (Ammouri & Neuberger, 2008). Higher 
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scores on the PRHDS indicate a higher perception of risk of getting heart disease (Ammouri & 

Neuberger, 2008). The current study utilized a 5-point Likert scale with the inclusion of a neutral 

item to keep consistency with the other survey items. To determine a total perception score, 

scores for each participant were summed (Cronbach’s alpha = .85).   

TPB Constructs 

To assess constructs of the TPB, items were developed following the recommendations in 

Ajzen’s (2002) article “Constructing a TPB Questionnaire: Conceptual and Methodological 

Considerations” and Francis et al.’s (2004) “Constructing a Questionnaire Based on the Theory 

of Planned Behaviour: A Manual for Health Services Researchers,” and modeled after Jackson et 

al.’s (2003) TPB items. Direct measures of each construct were used, as direct measures are 

usually more strongly associated with intentions and behaviors than indirect measures (Francis et 

al., 2004).  Francis et al. (2004) indicated that it was important to have high internal consistency 

among items assessing each construct, with recommendations to remove any items that did not 

correlate to increase the strength of the scale.  Scale reliabilities (Cronbach’s alpha) were 

calculated and items were removed when necessary. 

Attitudes. Procedures for developing a direct measure of firefighters’ attitudes towards 

physical activity involved adjectives that are identified as instrumental tone (e.g. useless-useful) 

and experiential tone (e.g. unpleasant-pleasant). Four total evaluative items were included with 

extremely bad/extremely good, extremely harmful/extremely beneficial, extremely 

unpleasant/extremely pleasant, and extremely unenjoyable/extremely enjoyable representing the 

pairs of adjectives. Scores for these four items ranged from 1 to 5, with higher numbers 

reflecting positive attitudes towards physical activity. Using all four attitudes items, average 

attitudes scores for each participant were calculated (Cronbach’s alpha = .77). 
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Subjective norm. According to Ajzen (2002), “Direct measures of subjective norms 

involve the use of questions referring to the opinions of important people in general” (p. 5). 

Ajzen (2002) recommended, “Several different questions should be formulated to obtain a direct 

measure of subjective norm” (p. 5). Questions measuring the respondents’ subjective norm 

towards physical activity included a statement regarding their thoughts about people who were 

important to them and if they would be supportive if they were physically active over the next 

month. An additional item regarding social pressure to participate in physical activity and the 

degree to which they agree/disagree was included. These followed the recommendations put 

forth by Ajzen (2002), who also added that this scale, like the others, must be tested and then 

revised in order to obtain a high level of internal consistency. A total of four items addressed the 

subjective norm of firefighters towards physical activity, with scores for these items ranging 

from 1 to 5. In the analysis, item number four was excluded to increase the scale reliability. 

Utilizing the other three subjective norm items, the average score for this construct was 

computed for each participant (Cronbach’s alpha = .77). 

Perceived behavioral control.  Items measuring participants’ PBC towards being 

physically active were designed to reflect their “confidence that they are capable of performing 

the target behaviour” (Francis et al., 2004, p. 21). Ajzen (2002) indicated that items of this type 

address the level of difficulty involved with performing a particular behavior, or the chances that 

the individual can actually carry out the task. Francis et al. (2004) added that this can be 

accomplished by measuring the self-efficacy and degree of control about the behavior.  Using 

Jackson et al. (2003) as a guide, four items measured firefighters’ PBC towards being physically 

active. The first question determined the extent to which they were confident that they could 

participate in the recommended daily amount of physical activity. The second question 
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determined whether the participant believed participating in physical activity was entirely up to 

them. The third question addressed the level of control the participant felt over being physically 

active. The last question addressed self-efficacy for physical activity among firefighters. This 

question asked firefighters to identify their level of confidence (from strongly disagree to 

strongly agree) regarding participating in physical activity.  Scores for these items ranged from 1 

to 5, with higher numbers reflecting a higher level of PBC.  In the analysis, item number three 

was excluded to increase the scale reliability. Utilizing the other three PBC items, the average 

score for this construct was calculated for each participant (Cronbach’s alpha = .72).   

Past behavior.  According to Jackson et al. (2003), past behavior has an effect on 

intentions; similarly, Ajzen (2002) suggested including items to assess past behavior.  The 

ACSM (2014) and the CDC (2011a) recommend that adults participate in moderate-intensity 

cardiovascular or aerobic exercise for at least 30 minutes on five or more days per week, 

vigorous-intensity cardiovascular or aerobic exercise for at least 20 minutes on three or more 

days per week, or a combination of moderate- and vigorous-intensity cardiovascular exercise 

(Haskell et al., 2007).  The ACSM (2014) and the CDC (2011a) also recommend two or more 

days a week of muscle strengthening activities that work all major muscle groups (CDC, 2008). 

The American College Health Association-National College Health Assessment (ACHA-NCHA) 

(ACHA, 2014) (see Appendix F for ACHA-NCHA physical activity items) is an instrument that 

has been widely used throughout universities over the country. The instrument includes 

questions that evaluate physical activity level. Though the instrument is meant for college age 

students (17-24 years old), the physical activity assessment was applicable to the population of 

this study.  The firefighters were asked, “on how many of the past 7 days did you”: 
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a. Do moderate-intensity cardiovascular exercise or aerobic exercise (caused a 

noticeable increase in heart rate, such as a brisk walk) for at least 30 minutes?  

b.  Do vigorous-intensity cardiovascular exercise or aerobic exercise (caused 

large increases in breathing or heart rate, such as jogging) for at least 20 

minutes? 

c. Do 8-10 strength training exercises (such as resistance weight machines) for 

8-12 repetitions? 

The options for responses were 0-7 days with a total possible score of 21. A higher score was 

correlated with increased participation in physical activity (ACHA, 2014).  For descriptive 

purposes only, an additional variable was created, combining the two forms of cardiovascular 

exercise; then, the percent of firefighters meeting guidelines was calculated.   

Intentions to be physically active. The next items addressed were behavioral 

intentions, particularly information measuring one’s generalized intention to be physically active. 

Francis et al. (2004) explained that “in the TPB literature, where most research has been about an 

individual’s own health-related behavior (e.g. smoking, exercise), Generalized Intention is most 

commonly used” (p. 11). Three items were presented in the manual with a statement of the 

desired behavior preceded by “I expect,” “I want,” and “I intend,” to represent generalized 

intention. A 5-point Likert scale with strongly disagree/strongly agree at opposite ends was noted 

as the typical method of assessing this construct. One question using “I will” from Ajzen (2013) 

was also used. The AHA (2014) recommends at least 150 minutes per week of moderate exercise 

or 75 minutes per week of vigorous exercise (or a combination of moderate and vigorous 

activity) for adults aged 18-64 years.  A minimum of 30 minutes of physical aerobic activity five 

days out of the week is needed to reach this recommendation. Four items assessing firefighters’ 
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behavioral intention were included in the survey, with participants identifying the extent to 

which they agreed or disagreed that they (a) expect, (b) want, (c) intend, and (d) will do 30 

minutes of physical activity five days out of the week. Participants’ scores could range from 1 to 

5, with higher scores indicating a stronger intention to be physically active. The average 

intention score was calculated for each participant utilizing all four items (Cronbach’s alpha = 

.89). A summary of each of the scales in the survey and range of potential scores for each are 

presented in Table 3.1. 

Data Collection 

Once IRB approval was granted for the final instrument, 20 North Carolina volunteer fire 

department chiefs, separate from the one department used in the pilot study, were asked to allow 

the firefighters in their department to participate in the final study. Firefighters were recruited 

from 20 volunteer departments across the state of North Carolina, selected at random. The 

researcher pulled the 2015 list of volunteer fire departments in North Carolina provided by the 

NCFSA, loaded all departments (1,741) into a Microsoft excel document, and used a random 

generator formula to identify 20 departments across the state. The final sample yielded 123 valid 

responses. The researcher obtained consent, via cover letter, from the fire chief before moving 

forward with any data collection. The cover letter (Appendix B) requested participation and that 

the questionnaire be filled out via mobile or Web at their convenience over the next 30 days. 

Upon fire chief approval, the researcher provided the link for the mobile/Web version of the 

survey via e-mail. Qualtrics online software was used to administer the survey in its electronic 

format. Consent was obtained by utilizing a simple consent paragraph at the beginning of the 

survey. The informational cover letter was available to all mobile/Web participants via the 

survey link. The cover letter was the first page displayed when the survey was accessed, with the 
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consent statement at the end of the page in the form of a check box (Agree). As required by the 

University of Alabama’s IRB, all data is being stored electronically, safely on an encrypted Mac 

computer for three years, after which the researcher will destroy the data. 

Data Preparation 

The written questionnaire data was entered into SPSS v. 23.0, and coded for each of the 

variables in a way that was meaningful to the researcher.  The electronic questionnaire was 

exported from the Qualtrics platform into SPSS v. 23.0 and coded in the same manner. In order 

to prepare the data for the proposed statistical analysis, an initial review of the results checked 

for accuracy in coding data.  

In addition, early analysis of the results included an examination of the distribution of the 

data. An important aspect of the "description" of a variable is the shape of its distribution, which 

tells the frequency of values from different ranges of the variable and how well the distribution 

could be approximated by the normal distribution (StatSoft, 2015). Simple descriptive statistics 

provided some information relevant to this issue and were computed, including the frequency, 

mean, standard deviation (SD), skewness, and kurtosis for each survey item and subscale 

(StatSoft, 2015).  The SD revealed the extent to which the data deviated significantly around the 

average scores for the sample (StatSoft, 2010). The larger the SD, the greater variability was 

among the final data, indicating the results were not normally distributed. The skewness 

measured the deviation of the distribution from symmetry, with a value of zero indicating the 

distribution was perfectly symmetrical. If the results were significantly different from zero, then 

the distribution was asymmetrical, with -1 to 2 being the acceptable range (StatSoft, 2010). If the 

kurtosis (which measures the peakedness of the distribution) was clearly different from zero, 

then the distribution was either flatter or more peaked than normal, with a value at or close to 
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zero indicating that the results approximated a normal distribution. The range of -1 to 2 is noted 

as acceptable for sample data; however, it is common practice to examine the histograms for 

each item, as this illustrates the variability of the results, which confirms whether the data were 

adequate for the proposed statistics (StatSoft, 2010). The histograms revealed normal 

distributions for all items except race (kurtosis=-3.50) and gender (kurtosis=5.83), which fell 

outside of the acceptable range. 

In addition, internal consistency reliability was measured on all of the TPB constructs by 

calculating a statistic known as the Cronbach’s alpha coefficient. Cronbach’s alpha has a strong 

conceptual linkage to the definition of reliability; it is a conservative estimate of reliability 

(DeVellis, 2012). If the scores are highly correlated with one another based on the Cronbach’s 

alpha score, it could be concluded that the TPB items are reliable. If scores were not highly 

correlated with one another, an item was dropped from the scale to increase reliability. 

Cronbach’s alphas for the final constructs ranged from (.77 to .89). The Cronbach’s alpha 

criterion states that a reliable scale must have a Cronbach’s alpha of .70 or higher (Santos, 1999). 

Data Analysis by Research Question 

Research questions 1a. through 1f. were descriptive in nature and were answered 

reporting the frequencies and percentages, along with the means and SDs for the sample’s 

perceived heart disease risk and each of the subscales measuring the TPB constructs (see Table 

3.2). Research questions 2a. through 2f6. examined the relationship between intention among 

volunteer firefighters to be physically active and each of the predictor variables (see Table 3.2). 

Research question 3 was designed to determine which variable from among all of the predictor 

variables was the strongest predictor of volunteer firefighters’ intention to be physically active.  

Question 3 required the use of forward stepwise multiple regression, which begins with no 
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predictors in the model and subsequently adds the most significant variable at each step of the 

model (Number Cruncher Statistical System [NCSS], 2016). In this study the dependent variable 

was intention and independent variables were those that were significantly correlated with 

intention in bivariate analysis: PBC, attitudes, age, hours for service calls and past physical 

activity behavior.  
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Table 3.2 
 
Analysis by Research Question 

Research Question 

Depende
nt 

(Outcom
e) 

Variable 

Level 

Independe
nt 

(Predictor
) Variable 

Level Analysis 

1. Among North Carolina 
volunteer firefighters, 
what are the levels of: 

  

a. Perception of heart 
disease risk? 

Knowledge Interval N/A N/A Descriptive statistics 
(frequencies, 
percentages, mean, 
SD) 

b. Attitudes toward 
physical activity? 

Attitudes Interval N/A N/A Descriptive statistics 
(frequencies, 
percentages, mean, 
SD) 

c. Subjective norm 
toward physical 
activity? 

Subjective 
Norm 

Interval N/A N/A   Descriptive statistics 
(frequencies, 
percentages, mean, 
SD) 

d.    Perceived behavioral 
control toward 
physical activity? 

Perceived 
Behavioral 
Control 

Interval N/A N/A  Descriptive statistics 
(frequencies, 
percentages, mean, 
SD) 

e. Intentions toward 
physical activity? 

Intentions Interval N/A N/A Descriptive statistics 
(frequencies, 
percentages, mean, 
SD) 

f. Past physical activity 
behavior? 

Past Physical 
Activity 

 N/A N/A Descriptive statistics 
(frequencies, 
percentages, mean, 
SD) 

2. What is the bivariate 
relationship between 
intention to be physically 
active and each of the 
predictor variables: 

     

a. Perceived risk of 
heart disease? 

Behavioral 
Intention 

Interval PRHDS Interval Pearson Product 
Moment Correlation 

b. Attitudes toward 
physical activity? 

Behavioral 
Intention 

Interval ATT Ratio Pearson Product 
Moment Correlation 

c. Subjective norm 
toward physical 
activity? 

Behavioral 
Intention 

Interval SN Ratio Pearson Product 
Moment Correlation 

d. Perceived behavioral 
control toward 
physical activity? 

Behavioral 
Intention 

Interval PBC Ratio Pearson Product 
Moment Correlation 

e. Past Physical  
Activity  

Behavioral 
Intention 

Interval PPB  Ratio Pearson Product 
Moment Correlation 

f1. Age? Behavioral 
Intention 

Interval Age Ratio Spearman Correlation 
or Pearson Product 
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Moment Correlation 
f2.   Gender? Behavioral 

Intention 
Interval Gender Nominal ANOVA 

f3.   Education? Behavioral 
Intention 

Interval Education Ordinal ANOVA 

f4.   Race/ethnicity? Behavioral 
Intention 

Interval Race/ethnicity Nominal ANOVA 

f5.   Rank? Behavioral 
Intention 

Interval Rank Ordinal ANOVA 

F6. Calculated BMI Behavioral  
Intentions 

Interval BMI Ordinal ANOVA 

f6.   Hours spent at 
firehouse? 

Behavioral 
Intention 

Interval Hours spent at a 
firehouse 

Ratio Spearman Correlation 
or Pearson Product 
Moment Correlation 

3. Which variables have the 
most influence on 
intentions to participate in 
physical activity? 

 

Behavioral 
Intention 

Interval Knowledge  Multiple Regression 
Forward Stepwise 
Regression 

Attitudes Interval 
Subjective 
Norm 

Interval 

Perceived 
Behavioral 
Control 

Ratio 

Past Behavior Ratio 
Age Ratio 
Gender Ratio 
Education Nominal 
Race/ethnicity  
Rank  
Hours Spent at 
Firehouse-for 
service calls 

 

 
Summary 

The purpose of this chapter was to describe the protocol implemented for this study, 

focusing on the study’s purpose, research questions, research design, sample, instrumentation, 

questionnaire development, pilot study, data collection, data preparation and data analyses. The 

purpose of this study was to predict intentions to be physically active among volunteer 

firefighters in rural North Carolina. A descriptive, correlational, cross-sectional research design 

was employed within this study. Volunteer firefighters in North Carolina were solicited to 

complete the survey. Descriptive, bivariate, and multivariate analyses were employed to answer 

the research questions. 
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CHAPTER 4 

RESULTS 

The purpose of this study was to predict intentions to be physically active among 

volunteer firefighters in rural North Carolina. Surveys were sent to 20 random fire departments; 

with a minimum of 30 personnel on the active roster, there was a potential to capture 600 survey 

responses from the fire departments in North Carolina. After the survey period of January 2016 

to March 2016, a total of 184 electronic surveys were submitted. Firefighters who answered less 

than two-thirds of the survey items were not included in data analysis (n=22). Also, firefighters 

who failed to answer all the physical activity questions were eliminated from the study (n=39). 

The exclusion of these surveys resulted in a final sample of 123 usable surveys. The rate of return 

for this study, given an estimated total of 600 possible responses, was 20.5%. 

Research Questions 

The following research questions were explored in this study: 

1. Among North Carolina volunteer firefighters, what are the levels of  

a. Perceived heart disease risk? 

b. Attitudes toward physical activity? 

c. Subjective norm toward physical activity? 

d. Perceived behavioral control toward physical activity? 

e. Intentions to be physically active? 

f. Past physical activity behavior?   

1. Moderate-intensity cardiovascular exercise 
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2. Vigorous-intensity cardiovascular exercise 

3. Strength training 

2. What is the bivariate relationship between intention to be physically active and each of the 

predictor variables? 

a. Perceived risk of heart disease? 

b. Attitudes toward physical activity? 

c. Subjective norm toward physical activity? 

d. Perceived behavioral control toward physical activity? 

e. Past physical activity behavior? 

1. Moderate-intensity cardiovascular exercise 

2. Vigorous-intensity cardiovascular exercise 

3. Strength training 

f. Demographic variables: 

1. Age 

2. Hours spent at firehouse not related to service calls? 

2. Hours spent at firehouse related to service calls? 

3. Body mass index? 

4. Education? 

5. Rank? 

3. Which variables (perceived risk of heart disease, attitudes, subjective norm, perceived 

behavioral control, past behavior, and demographic variables) have the most influence on 

intentions to participate in physical activity? 

These research questions are addressed in further detail in the following section. 
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Demographic Data 

Table 4.1 shows the demographic profile of the sample. A total of 115 males (93.5%) and 

8 females (6.5%) comprised this sample of 18- to 74-year-old (mean=44.77 years, SD=12.20) 

volunteer firefighters. Most (94.3%) of the respondents were White and had at least a high school 

education (30.1%) or some college (25.2%). Nineteen percent of the sample had a vocational 

education. The BMI of most of the firefighters was classified as overweight (35.9%) or obese 

(44.4%). Over half of the participants were either firefighters (30.4%) or fire chiefs (40.2%). On 

average, firefighters spent a mean of 28.65 hours per week at the firehouse for non-service call-

related activities (ranging from 0-100 hours) and a mean of 13.71 hours at the firehouse for 

service calls (ranging from 0-80 hours) (Appendix G). The median for non-service call-related 

activity was 20.0 and the mode was 10. The median for service call activity was 5.25, and the 

mode was 10.   
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Table 4.1 
 
Demographic Characteristics of the Sample 

 Sample  
(N = 123) 

Gender   
   Female 8 (6.5%) 
   Male 115 (93.5%) 
Race/Ethnicity   
   Asian/Pacific Islander 1 (.80%) 
   Black/African American 3 (2.4%) 
   Hispanic/Latino 2 (1.6%) 
   White 116 (94.3%) 
   Other 1 (.80%) 
Education Level   

High School or equivalent 31 (30.1%) 
Vocational/Technical School (2yr) 20 (19.4%) 
Some College 26 (25.2%) 
College Graduate (4yr) 17 (16.5%) 
Master’s Degree or higher 9 (8.7%) 

BMI Category    
   Normal (18.5-24.9) 23 (19.7%) 
   Overweight (25.0-29.9) 42 (35.9%) 
   Obese (30.0 and above) 52 (44.4%) 
Rank    

Rookie, Jr, or Firefighter 31 (30.4%) 
Lieutenant or Captain 13 (12.7%) 
Chief or Assistant Chief  41 (40.2%) 
Retired or Other 17 (16.7%) 

	 	 	
Question 1 

Perception of Heart Disease Risk 

 Twenty items (Table 4.2) on the PRHDS were scored on a scale of 1 (strongly disagree) 

to 5 (strongly agree). Frequencies for these items are provided in Appendix H. Items 13-20 were 

reverse coded so that in all cases a higher score would indicate a higher PRHD. A scale score 

was created by computing the average of all 20 items. The Cronbach’s alpha for this scale was 

.85, which is greater than the criterion, which states that a reliable scale must have a Cronbach’s 

alpha of .70 or higher (Santos, 1999). The PRHDS mean score was 3.16, with a SD of 0.50, and 
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a sample size of 122. On average, the firefighters in this sample believed their risk of heart 

disease is not high and it is not low; it is neutral.  

Table 4.2 
 
Descriptive Statistics for Perceived Risk of Heart Disease Scale    
Item n m SD 

1. It is possible that I will get heart disease. 122 3.74 0.95 
2. I am at risk for getting heart disease. 122 3.59 1.05 
3. There is a good chance I will get heart disease during  

              the next 10 years. 122 3.07 1.25 
4. It is likely that I will get heart disease. 122 2.92 1.18 
5. I have a high chance of getting heart disease because of my past 

behaviors. 122 2.85 1.22 
6. There is a possibility that I have heart disease. 122 2.76 1.27 
7. I feel sure that I will get heart disease. 122 2.61 1.11 
8. No matter what I do, if I am going to get heart disease, I will get 

it. 122 2.54 1.11 
9. People who don't get heart disease are just plain lucky. 122 2.20 0.89 
10. A person who gets heart disease has no chance of being cured. 122 2.11 0.96 
11. Healthy lifestyle habits are unattainable. 122 1.84 0.94 
12. The causes of heart disease are unknown. 122 1.81 0.67 
13. People like me do not get heart disease.* 122 4.23 0.65 
14. People my age do not get heart disease.* 122 4.20 0.72 
15. People my age are too young to get heart disease.* 122 4.10 0.80 
16. I am too young to have heart disease.* 122 4.05 0.74 
17. I am very healthy so my body can fight off heart disease.* 122 3.70 0.92 
18. My lifestyle habits do not put me at risk for heart disease.* 122 3.65 0.98 
19. I am not worried that I might get heart disease.* 122 3.58 1.02 
20. I am not doing anything now that is unhealthy to my heart. * 122 3.53 1.00 

*Reverse coded 
   

Theory of Planned Behavior Constructs  

See Table 4.3 for a summary of TPB items listed by construct (attitude, subjective norm, 

PBC, and intention). Each construct was represented by 3-4 items, scored on a 5-point scale. 

Item scores for each TPB construct were summed and averaged to obtain a scale score for each. 

The Cronbach’s alpha for each scale score is shown in Table 4.3. The average score for each 
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construct (attitude, subjective norm, PBC, and intention) was 4.21 (SD=.71), 3.95 (SD=.59), 3.86 

(SD=.87), and 3.53 (SD=.79), respectively. 

Table 4.3 
 
Theory of Planned Behavior Constructs 
Construct (Cronbach’s �) and Corresponding Survey Items 
Attitudes Toward Physical Activity (.77) 
My doing 30 minutes of moderate-intensity physical activity on at least 5 days a week would be: 

Bad/Good 
My doing 30 minutes of moderate-intensity physical activity on at least 5 days a week would be: 

Harmful/Beneficial 
My doing 30 minutes of moderate-intensity physical activity on at least 5 days a week would be: 

Unpleasant/Pleasant 
My doing 30 minutes of moderate-intensity physical activity on at least 5 days a week would be: 

Unenjoyable/Enjoyable 
  
Subjective Norm (.77) 
People who are important to me think that I should do 30 minutes of moderate-intensity physical 

activity on at least 5 days a week. 
People who are important to me would disapprove/approve of me doing 30 minutes of moderate-

intensity physical activity on at least 5 days a week. 
People who are important to me would want me to do 30 minutes of moderate-intensity physical 

activity on at least 5 days a week. 
 
Perceived Behavioral Control (.72) 
Whether or not I do 30 minutes of moderate-intensity physical activity on at least 5 days a week is 

entirely up to me. 
How much control do you feel you have over doing 30 minutes of moderate-intensity physical 

activity on at least 5 days a week? 
I am confident that I could do 30 minutes of moderate-intensity physical activity on at least 

5 days a week. 
  
Intentions to be Physically Active (.89)  
I intend to do 30 minutes of moderate-intensity physical activity on at least 5 days a week. 
I want to do 30 minutes of moderate-intensity physical activity on at least 5 days a week. 
I expect to do 30 minutes of moderate-intensity physical activity on at least 5 days a week. 
I will participate in 30 minutes of moderate-intensity physical activity on at least 5 days a week. 
 
Physical Activity Behavior  
	

Three items represented past physical activity behavior, with response options ranging 

from 0 to 7 days for each item (Table 4.4).  The first physical activity item measured the number 
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of days in a week’s time that the respondent performed moderate-intensity cardiovascular 

exercise; the second item measured the number of days in a week’s time that the respondent 

performed vigorous-intensity cardiovascular exercise; the third item measured the number of 

days in a week’s time that the respondent performed 8-10 strength training exercises.  

  

 

 

 

 

 

 

 

On average, firefighters in this study performed 2.67 days of moderate-intensity 

cardiovascular exercise, 1.64 days of vigorous-intensity cardiovascular exercise, and 1.48 days 

of strength training weekly.  Among this firefighter population, 16% of firefighters met the 

physical activity requirements for moderate-intensity cardiovascular exercise, 32% met the 

requirements for vigorous-intensity cardiovascular exercise, and 53.3% met the physical activity 

requirements through a combination of moderate- and vigorous-intensity cardiovascular exercise.  

Twenty nine percent of firefighters met the guidelines for strength training.  Though over half of 

the sample met recommended guidelines, 14.4% of firefighters reported participating in no 

moderate-intensity cardiovascular exercise, 40.8% reported no vigorous-intensity cardiovascular 

exercise, and 45.2% reported doing zero strength training.  

Table 4.4 
 
Percent of Participation in Past Physical Activity Behaviors by Days 

 
Moderate-Intensity 

Cardiovascular Exercise 
Vigorous-Intensity 

Cardiovascular Exercise 
Strength Training 

0 days 14.4 40.8 45.2 
1 day 17.6 14.4 10.5 
2 days 17.6 12.8 15.3 
3 days  22.4 16.8 17.7 
4 days 12.0 7.2 7.3 
5 days 5.6                     1.6                  1.6 
6 days 5.6 4.8 1.6 
7 days 4.8 1.6 .8 
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Descriptive data for continuous variables are provided in Table 4.5. 

 

Question 2 

 Pearson product moment correlation was used for correlations between continuous 

variables and intentions to be physically active (Table 4.6). Attitudes toward physical activity 

(r=.527, p <.001), PBC (r=.494, p<.001), past physical activity total (r=.618, p<.001), past 

physical activity moderate-intensity cardiovascular exercise (r=.556, p<.001), past physical 

activity vigorous-intensity cardiovascular exercise (r=.576, p<.001), past physical activity 

strength training (r=.514, p<.001),  age (r=-.201; p=.032), and hours spent at the firehouse for 

service call-related activity (r=.268; p=.004) were all correlated significantly with intentions to 

be physically active. PRHD, subjective norm, and hours spent at the firehouse for non-service 

call-related activity were not correlated with intentions to be physically active.  

 

 

Table 4.5 
 
Descriptive Data for Continuous Variables 
 n Range Min Max Mean SD Variance Skewness Kurtosis 
PRHDS scale 128 3.00 1.40 4.40 3.15 0.50 0.25 -0.38 0.19 
TPB 
   Attitude scale 119 3.50 1.50 5.00 4.21 0.71 0.50 -0.68 0.42 
Subjective norm scale 120 2.33 2.67 5.00 3.95 0.59 0.35 -0.15 -0.35 
PBC scale 120 3.67 1.33 5.00 3.86 0.87 0.75 -0.71 0.25 
   Behavioral intentions 120 3.50 1.50 5.00 3.54 0.79 0.62 0.21 -0.31 
Past PA 123 18.00 0.00 18.00 5.71 4.79 22.91 0.70 -0.37 
Moderate 125 7.00 0.00 7.00 2.63 1.92 3.69 0.55 -0.34 
Vigorous  125 7.00 0.00 7.00 1.67 1.86 3.46 0.99 0.24 
Strength 124 7.00 0.007 7.00 1.47 1.65 2.72 0.91 0.20 
Demographics 
   Age 131 57.00 18.00 74.00 45.59 12.26 150.38 -0.24 -0.40 
Hours service calls 128 80.00 0.00 80.00 13.71 19.62 385.08 2.12 3.42 
Hours non service call 129 100.00 0.00 100.00 28.65 26.56 706.37 0.70 -0.72 
BMI 126 2.00 2.00 4.00 3.25 0.77 0.59 -0.45 -1.16 
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Table 4.6 
 
Correlations between Selected Continuous Variables and Intentions to be Physically Active 

Research Question 
Intentions to be Physically 

Active (BHI) Scale 
Perceived Risk for Heart Disease (PRHD) Scale r -.079 

Sig. .396 
n 117 

 
Attitudes Toward Physical Activity (ATT) Scale r .527* 

Sig. <.001 
n 116 

 
Subjective Norm (SN) Scale r .079 

Sig. .397 
n 117 

 
Perceived Behavioral Control (PBC) Scale r .494* 

Sig. <.001 
n 117 

 
Past Physical Behavior (PPB) Total  r .618* 

Sig. <.001 
n 117 

 
Past Physical Behavior (PPB) Moderate-Intensity 
Cardiovascular Exercise 

r .556* 
Sig. <.001 
n 117 

 
Past Physical Behavior (PPB) Vigorous-Intensity 
Cardiovascular Exercise 

r .576* 
Sig. <.001 
n 117 

 
Past Physical Behavior (PPB) Strength-Training r .514* 

Sig. <.001 
n 117 

Note. *Significant r value   
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Age r -.201* 

Sig. .032 
n 114 

 
Hours at Fire House (service calls) 
 
 

r .268* 
Sig.  .004 
n 115 

Note. *Significant r value   
 

 Analysis of variance (ANOVA) was used to show if mean intentions to be physically 

active scores differed among the various levels of each categorical variable (Table 4.7). Mean 

scores were similar across all categories of BMI, level of education, and rank; however, the 

sample sizes for these demographic variables were too small for a valid test of mean differences 

on intentions to be physically active.  According to Kraemer and Thiemann (1987), a minimum 

of 192 cases for every pairwise comparison is needed in order to achieve the standard levels of 

power, alpha, and delta (the standard levels are: power = 80%, alpha = .05, delta [critical effect 

size] = .20). It is very likely that the non-significant effects are due to low power, and 

consequently a high probability of type 2 error, or the tendency to miss a significant effect in the 

sample that may be present in the population. Race and gender were excluded from the ANOVA 

due to the fact that the majority of the sample was Caucasian (94%) and male (93.5%); therefore, 

the sample size of other races and gender were much too small for significance. Power is the 

probability of correctly rejecting the null hypothesis. The observed power of the main effects 

between each categorical variable is listed in Table 4.7. The observed power for BMI was .192; 

therefore, given the mean differences and the sample size, there was only a 19.2% chance of 

declaring these differences to be significant if they are truly different. Power can be improved by 

increasing the sample size, by decreasing sources of error in the study, or by increasing the 
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magnitude of the effect itself (Calkins, 2005). The observed power for education was .402, 

meaning there was 40.2% chance of declaring these differences to be significant. Lastly, there 

was a 36.9% chance of declaring rank significant, given the sample size and mean differences. 

 

 

Question 3 

 To determine which variables were most strongly associated with intentions to be 

physically active, while controlling for the influence of all other variables in the model, a 

forward stepwise regression was conducted (Table 4.8). The researcher tested that the 

assumptions of the test were met before putting trust in the regression of intentions to be 

physically active on the model that consisted of the following variables: Attitudes, PBC, past 

physical activity items (moderate-intensity, vigorous-intensity, strength), age, and hours/service 

Table 4.7 
 
ANOVA Results between Intentions to be Physically Active and Categorical Variables  
 
 Mean SD n F p Observed 

Power 
BMI Categories    1.13 .328 .192 
Normal weight (18.5-24.9) 3.40 .88 23    
Overweight (25.0-29.9) 3.65 .85 40    
Obese (30.0 and above) 3.43 .66 49    

Level of Education    1.38 .245 .402 
High School or equivalent 3.48 .71 30    
Vocational/Technical School (2-year)/Other 3.40 .62 20    
Some College 3.41 .84 25    
College Graduate (4-year) 3.88 .73 17    
Master's Degree (MS) 3.69 .81 9    

Rank     1.51 .217 .369 
Rookie, Jr, or Firefighter 3.71 .80 31    
Lieutenant or Captain 3.34 .78 11    
Chief or Assistant Chief 3.40 .61 41    
Retired or Other 3.69 .91 17    
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calls. These predictors were all the ones that were significantly associated with intentions to be 

physically active in the bivariate tests previously discussed.  

Normally Distributed Residuals 

The residuals for the regression of intentions to be physically active on the prediction 

model resulted in a fairly normal distribution. Therefore, trust in the results of the regression is 

increased because the residuals were close to a normal distribution.  

Uncorrelated Predictors  

Collinearity diagnostic statistics or tolerance statistics were used to make sure the 

variables in the prediction model were not highly correlated with each other. If variables are 

highly correlated, this may cause inflated standard errors, and, subsequently, problems with type 

2 error. Significant effects for variables can be missed in the prediction models that are highly 

intercorrelated. Tolerance statistics range from 0 to 1. A tolerance statistic near 0 indicates 

problems with multicollinearity. Tolerance statistics near 1 indicate no problems with 

multicollinearity (Willams, 2015). In the forward stepwise regression model, all of the variables 

were between .85 and 1, indicating little to no problems with multicollinearity. Therefore, trust in 

the model is increased. 
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Table 4.8 

Regression for the Prediction of Intentions to be Physically Active 

Model Unstandardized 
Coefficients 

b 

Sig. R 
Square 

R Square 
Change 

1 (Constant) 2.91 <.001 .350 .350 
Past Physical Activity-
Moderate-Intensity 
Cardiovascular Exercise .234 <.001   

2 (Constant) 1.75 <.001 .479 .129 
Past Physical Activity-
Moderate-Intensity 
Cardiovascular Exercise .184 <.001   
PBC .337 <.001   

3 (Constant) .593 .087 .560 .081 
Past Physical Activity-
Moderate-Intensity 
Cardiovascular Exercise .151 <.001   
PBC .292 <.001   
Attitudes toward Physical 
Activity .336 <.001   

4 (Constant) .754 .031 .579 .019 
Past Physical Activity- 
Moderate-Intensity 
Cardiovascular Exercise .096 .012   

PBC .274 <.001   
Attitudes toward Physical 
Activity .315 <.001   

 
Past Physical Activity-
Vigorous Intensity 
Cardiovascular Exercise .087 .031   
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Results of the Forward Stepwise Regression Including All Past Physical 

Activity Items 

In step 1, past physical activity, the moderate-intensity cardiovascular exercise item was 

selected into the prediction model. Past physical activity moderate-intensity cardiovascular 

exercise explained 35% of the variance in intentions to be physically active, and the 

unstandardized b coefficient was .234, as shown in Table 4.8. This means a 1-point increase on 

past physical activity is associated with a .23-point increase on intentions to be physically active. 

At step 2 of the forward selection regression, PBC was added to the model that already included 

past physical activity moderate-intensity cardiovascular exercise. The change in R2 caused by 

adding attitudes toward physical activity is .129. In other words, by adding PBC to the model, we 

can explain 12.9% more of the variance in intentions to be physically active, and the 

unstandardized b coefficient was .337, as shown in Table 4.8. This means a 1-point increase on 

attitudes toward physical activity is associated with a .38-point increase on intentions to be 

physically active. At step 3 of the forward selection regression, attitude was added to the model 

that already included PBC and past physical activity moderate-intensity cardiovascular exercise. 

The change in R2 caused by adding PBC is .081. By adding attitudes toward physical activity to 

the model, we can explain 8.1% more of the variance in intentions to be physically active, and 

the unstandardized b coefficient was .336, as shown in Table 4.8. This means a 1-point increase 

on attitudes is associated with a .37-point increase on intentions to be physically active. At step 4 

of the model, past physical activity- vigorous intensity cardiovascular exercise was added that 

already included past physical activity moderate intensity cardiovascular exercise, attitudes 

toward physical activity, and PBC. The change in R2 caused by adding past physical activity 

vigorous intensity cardiovascular exercise is .019, meaning we can explain 1.9% more of the 
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variance in intentions to be physically active. The unstandardized b coefficient was .087; this 

means every 1-point increase on past physical activity vigorous-intensity cardiovascular exercise 

is associated with a .09-point increase on intentions to be physically active. Past physical activity 

strength training, age, and hours spent at the firehouse for service calls did not enter the model 

when controlling for the other four variables. 

In summary, the significant variables (past physical activity moderate-intensity 

cardiovascular exercise, vigorous-intensity cardiovascular exercise, attitudes toward physical 

activity, and PBC) indicate that the data are moderately consistent with the hypothetical causal 

model. Taken together, the following variables have the strongest association with firefighters’ 

intentions to be physically active: attitudes toward physical activity; past physical activity, 

specifically moderate- and vigorous-intensity cardiovascular exercise; and PBC. No other 

variables were significantly associated with intentions to be physically active. Firefighters who 

perceive physical activity as good, pleasant, and beneficial are more likely to express intentions 

to be physically active. Firefighters who have been more physically active in the past are likely 

to express intentions to be physically active. Additionally, firefighters who believe that they have 

control over being physically active are more likely to express intentions to be physically active.  

Firefighters in this sample do not perceive themselves at a high risk of heart disease, even 

though statistically 51% of firefighter deaths are from cardiac incidents (Haynes & Stein, 2016), 

and, on average, the firefighters in this sample are not meeting recommended physical activity 

guidelines. The AHA (2014) recommends at least 150 minutes per week of moderate exercise or 

75 minutes per week of vigorous exercise (or a combination of moderate and vigorous activity) 

for adults ages 18-64 years, and weight training doing muscle-strengthening activities on two or 

more days a week. A minimum of 30 minutes of physical aerobic activity five days out of the 
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week is needed to reach this recommendation. The firefighters in this population reported doing 

at least 30 minutes of moderate-intensity cardiovascular exercise 2.67 days per week, 1.64 days 

per week of at least 20 minutes of vigorous-intensity cardiovascular exercise, and strength 

training 1.48 days per week, for a total of 5.79 points out of 21 points; on all accounts, 

firefighters in this sample are not meeting the nationally recommended physical activity 

requirements. The results and implications of this study are further discussed in the next chapter.  
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CHAPTER 5 

DISCUSSION 

The purpose of this study was to examine perceived heart disease risk and intentions to 

be physically active among volunteer firefighters in rural North Carolina. Until now, a 

theoretical framework, specifically the TPB, had not been applied to firefighters’ intentions to be 

physically active. This chapter provides an in-depth discussion of the univariate analyses, 

bivariate analyses, and multivariate analyses that are presented in Chapter 4; it also includes the 

discussion of the limitations of the study, study implications, and recommendations for future 

research.  

Univariate Analyses 

Perceived Risk of Heart Disease 

A person’s PRHD is an important predictor of his/her engagement in healthy behaviors 

(Ammouri & Neuberger, 2003). The assessment of a person’s PRHD requires a well-developed 

and tested instrument; in this study the PRHDS was used (Ammouri & Neuberger, 2003). The 

PRHDS mean score was 3.15. Thus, the firefighters in this sample neither perceived themselves 

at a high risk nor at a low risk for heart disease. This was the first study to utilize the PRHDS 

among the volunteer firefighter population; therefore, no comparative data exists for firefighters. 

However, in a study by Ammouri, Neuberger, Mrayyan, and Hamaideh (2010), the PRHD was 

used to evaluate heart disease risk among adults in three major cities in Jordan. Ammouri et al. 

(2010), found that mean PRHD score among adults in Jordan was 2.6 on a scale of 1-4 (strongly 

disagree to strongly agree), meaning the population largely perceived their risk as low to neutral. 



	

77 

The mean score for the firefighters in this study was 3.15; thus, firefighters in this sample 

perceive themselves as neither high nor low, but they have a higher perception of risk than the 

adults in the Ammouri et al. (2010) study. 

TPB Constructs 

Firefighter health statistics are alarming and worthy of further exploration.  The TPB 

offers suggestions for why people do or do not engage in desirable behaviors, such as physical 

activity, and proposes that the primary determinant for behavior is the intention to perform the 

behavior (Glanz & Bishop, 2010). Because the TPB had never been applied to the firefighter 

population, it was important to address TPB constructs and how they influenced intentions to be 

physically active among volunteer firefighters in North Carolina. Attitude toward the behavior is 

a person’s overall evaluation of the behavior (Francis et al., 2003). Among this population, the 

average score for attitudes was 4.21 (SD=.71). The mean score indicates this population largely 

agrees that physical activity is good, pleasant, and beneficial, meaning they have an overall 

positive attitude towards physical activity. The average score for subjective norm was 3.95 

(SD=.59).  This score indicates firefighters in this population agree that the people important to 

them, such as family and coworkers, would approve and encourage physical activity. The 

average score for PBC was 3.86 (SD=.87).  Interpreting this score, firefighters in this population 

agree they have control over their physical activity. The average score for intentions to be 

physically active was 3.53 (SD=.79).  This score can be interpreted to mean the firefighters in 

this population agree, though they are close to neutral, they plan to be physically active.   

Past Physical Activity Behavior 

Based on the guidelines by the ACSM (2014) and CDC (2011a) (and endorsed by the 

AHA), adults should participate in moderate-intensity cardiovascular or aerobic exercise for at 
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least 30 minutes on five or more days per week, vigorous-intensity cardiovascular or aerobic 

exercise for at least 20 minutes on three or more days per week, or a combination of moderate- 

and vigorous intensity cardiovascular exercise (Haskell et al., 2007). The ACSM (2014) and the 

CDC (2011a) also recommend two or more days a week of muscle strengthening activities that 

work all major muscle groups (CDC, 2008). 

On average, 16% of the firefighters in this population reported doing at least 30 minutes 

of moderate-intensity cardiovascular exercise five days per week, 32% reported three days per 

week of 20 minutes of vigorous-intensity cardiovascular exercise, and 53.3% of firefighters met 

physical activity recommendations through a combination of moderate- and vigorous-intensity 

cardiovascular exercise. The questions used to evaluate firefighters’ physical activity were 

modeled after the AHCA-NCHA, which was originally developed for the college student 

population (ACHA, 2014). According to ACHA (2016), 45.4% of students met recommended 

physical activity guidelines through a combination of moderate-intensity and vigorous-intensity 

cardiovascular exercise. However, many students reported not performing any cardiovascular 

activity during seven days prior to being surveyed; 23.6% of students did moderate-intensity 

cardiovascular exercise zero days per week, 43.6% did vigorous-intensity cardio zero days per 

week, and 54.8% reported zero days of strength training (ACHA, 2016). These statistics are 

similar to the firefighters in the current sample; although many firefighters in the study are 

meeting physical activity guidelines, 14.4 % are doing zero days of moderate- intensity 

cardiovascular exercise, 40.8% report doing zero days of vigorous-intensity cardiovascular 

exercise, and 45.2% report doing zero days of strength training. This study population compares 

to one cross-sectional firefighter study by Durand et al. (2011), where 17.5% of firefighters 

exercised zero or one times per week, with only 46.9% of the sample (n=527) accumulating 90 
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minutes of aerobic exercise per week. For firefighters that were meeting physical activity 

guidelines, Baur et al. (2012) found an age-related decline of CRF among a sample of male 

firefighters. The total weekly duration of aerobic exercise, as well as the duration of weight 

lifting sessions, both had significant impacts on age-related decline (Baur et al., 2012).   

There are times when firefighters may experience prolonged sedentary periods followed 

immediately by having to perform very strenuous tasks; thus, it is especially important for 

firefighters to remain physically fit, which can be achieved by meeting the recommended 

physical activity guidelines. Soteriades, Smith, Tsismenakis, Baur, and Kales (2011) concluded 

many fire departments do not require regular exercise regimens or the maintenance of physical 

fitness standards. Furthermore, according to anecdotes from the focus group study conducted to 

develop this study survey, firefighters often perceive themselves as invincible and as already 

doing physical activity through their job; this could help explain why many of the firefighters in 

the current study did not participate in sufficient physical activity to fulfill physical activity 

recommendations, outside of their firefighting work. Because many firefighters are not meeting 

recommended physical activity guidelines, their risks for heart disease-related incidents are 

significantly increased (Soteriades et al., 2011). 

Demographic Variables 

Only 6.5% of this sample was female; this percentage is in line with the national average, 

as only 8.9% of volunteer firefighters nationwide are female (Fahy et al., 2016). Furthermore, 

94.3% of this population was Caucasian; this percentage is not surprising, as nationally, 82.0% 

of firefighters are Caucasian (Fahy et al., 2016). Of the study population, 80.3% were overweight 

or obese by BMI calculations. This statistic is alarming, but consistent with current trend data: 

the NVFC states rates of overweight and obese individuals in the fire service are higher than 
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those found in the general public, ranging from 73% to 88% of firefighters (Haddock et al., 

2011).  

Bivariate Analyses 

 The bivariate analysis utilized Pearson moment correlation and ANOVA analysis with 

intentions to be physically active as the dependent variable. Pearson product moment correlation 

was used for correlations between continuous variables and intentions to be physically active. 

ANOVA was used to show if mean intentions to be physically active scores differed among the 

various levels of each categorical variable. 

Perceived Risk of Heart Disease  

According to the bivariate analysis, PRHD, scored by using the PRHDS, was not a 

significant factor in influencing physical activity intentions. This was the first study to utilize the 

PRHDS related to intentions among the volunteer firefighter population; therefore, no 

comparative data exists. However, Ammouri et al. 2010) used the PRHDS to assess heart disease 

risk and effects on actual behavior in the adult population; there were no significant associations 

between perception of risk of coronary heart disease and actual health behaviors. Poomsrikaew, 

Berger, Kim, and Zerwic (2012) used the PRHDS to assess effect on intentions to exercise and 

also found PRHD did not contribute to their model. It may be that perceived risk is less relevant 

in determining exercise intention or exercise behavior (Schwarzer, 2008). However, a meta-

analysis conducted by Teixeira et al. (2012) indicated a consistent moderate relationship between 

a person’s perception of competency and exercise-related outcomes. The firefighters in this study 

may not have perceived their heart disease risk as high due to a lack of actual knowledge or 

competency about their heart disease risk.  A study on risk appraisal by Sheeran, Harris, and 

Epton (2014) indicated that heightening risk appraisals positively changes intentions and 
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behavior. Ferrer and Klein (2015) also concluded that health-related risk perceptions play an 

important role in motivating health behavior change. The author speculates a reason PRHD was 

not significant was the level of actual knowledge of heart disease risk. The PRHDS only tested 

risk perceptions; if a person does not know what heart disease risk factors are, can they perceive 

themselves at risk?  Because this study is the first to address the effect of PRHD on intentions to 

be physically active among volunteer firefighters, it is premature to conclude that PRHD plays 

no role in contributing to intentions to be physically active among volunteer firefighters. More 

research is needed to conclude that PRHD plays no role in contributing to intentions to be 

physically active among volunteer firefighters. 

TPB Constructs 

The TPB has been successful in predicting physical activity intentions in existing 

literature. There have been numerous meta-analytic reviews, with regard to health behavior 

(Hagger, Chatzisaranits, & Biddle, 2002), that have confirmed the relationship of the TPB 

successfully predicting physical activity intentions.  In the present study, attitudes and PBC were 

significantly and positively associated with intentions to be physically active, but subjective 

norm was not.  

Attitudes are a function of a person’s belief about what will happen if he/she carries out a 

behavior and that person’s judgment of whether the expected outcome of a behavior is good or 

bad (Edberg, 2007). Bivariate analyses indicated attitudes were significantly associated with 

intentions to be physically active.  Similarly, Jackson et al. (2003) and Downs and Hausenblas 

(2005) concluded that attitudes are a significant predictor of behavioral intention and health 

behavior. 
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PBC refers to people's perceptions of their ability to perform a given behavior (Glanz et 

al., 2008).  The TPB suggests PBC is influenced by the firefighters’ perception of their ability to 

overcome barriers to physical activity (Fishbein & Ajzen, 2005). Analyses indicated that PBC 

was significantly related to intentions to be physically active. This supports Armitage and 

Conner’s (2001) research, which indicated that high levels of PBC were associated strongly with 

behavioral intentions.  

Subjective norm is usually defined as an individual's perception or "opinion about what 

important others believe the individual should do” (Finlay, Trafimow, & Moroi, 1999). It 

appears the firefighters in this sample were not influenced by what others believe they should do 

pertaining to physical activity, as subjective norm was not correlated with intentions to be 

physically active. This is in agreement with Sommer’s (2011) findings that subjective norm is 

the weakest predictor of intention and is more strongly correlated with actual behavior.  These 

findings are contrary to Banes (2015), who suggested that cultural factors, such as shift work and 

crew cohesion, create multiple levels of influence on firefighters’ decisions about engaging in 

positive health behaviors. More research is warranted in the area of subjective norm; qualitative 

research could help health educators understand different levels of influence on firefighters’ 

intentions and behaviors.  

Past Physical Activity Behavior 

Ajzen (2002) emphasized the need to include past behavior in the TPB; therefore, past 

physical activity was studied in relation to intentions to be physically active among volunteer 

firefighters. Chatzisarantis, Hagger, and Smith’s (2007) research, which also extended the TPB 

to include past physical activity behavior, indicated that past behavior does predict intention. 

Consistent with existing literature, past physical activity behavior moderate-intensity 



	

83 

cardiovascular exercise, past physical activity vigorous-intensity cardiovascular exercise, and 

past physical activity strength training were all correlated significantly with intentions to be 

physically active.  

Moderate-intensity cardiovascular exercise was the most strongly related factor to 

intentions to be physically active with a correlation of .592, explaining 35% of the variance. 

Vigorous-intensity cardiovascular exercise was the second most strongly related factor, with a 

correlation of .589 also explaining 35% of the variance in intentions to be physically active. 

Strength individually was the fifth most strongly related factor in intentions to be physically 

active with a correlation of .509, explaining 26% of the variance.  Repeated performance of a 

behavior is commonly associated with an established habit; the firefighters in this study already 

participating in physical activity may have established habits that happen without the influence 

of attitudes (Azjen, 1991), subjective norm, PBC, and PRHD. An established habit could be why 

past behavior was so strongly correlated with intentions.  

Demographic Variables 

Utilizing Pearson moment correlation and ANOVA analysis, age and hours spent at the 

firehouse for service calls were the only demographic variables that were ultimately related to 

intentions to be physically active. The decline in physical activity with age is one of the most 

consistent findings in previous physical activity research (Sallis, 2000). Baur et al. (2012) found 

that CRF declines with advancing age; however, the decline is greatly weakened among 

firefighters who report more physical activity or have a lower body fat percentage. Due to the 

small sample size, gender and race were excluded from the bivariate analysis; there was not 

enough power to achieve demographic significance for this sample. 
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Hours spent at the firehouse for non-service call-related activity were not correlated with 

intentions to be physically active. This was the first study to look at correlations between time 

spent at the firehouse and intentions to be physically active. According to the IAFF (2013), 

firefighters experience prolonged sedentary periods, interrupted by performing strenuous tasks, 

and may not have the opportunity to engage in regular physical activity. The IAFF (2013) 

asserted that heavy physical exertion could trigger the onset of a heart attack, particularly in 

those who do not engage in regular exercise of adequate duration and intensity. Based on current 

literature, the culture of the fire service could also play a part in this non-significance (Banes, 

2015). Banes (2015) found cultural factors, such as shift work, crew cohesion, and intrapersonal, 

interpersonal, and organizational influences can prove to be barriers to the adaptation of healthy 

behaviors.  

Multivariate Analyses 

Utilizing forward stepwise regression among this sample of firefighters, four final 

variables influenced intentions to be physically active: past physical activity moderate-intensity 

cardiovascular exercise, PBC, attitudes toward physical activity, and past physical 

activity vigorous-intensity cardiovascular exercise, in that order.  

Past Physical Activity 

Past physical activity moderate-intensity cardiovascular exercise entered first and 

explained 35% of the variance in intentions to be physically active. Vigorous-intensity 

cardiovascular exercise entered the model last and explained an additional 2% or a total of 58% 

of the variance in intentions to be physically active. The findings from the current study 

regarding past physical activity are in agreement with Jackson et al. (2003), who found that those 

already participating in physical activity regularly would be more likely to continue that 
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behavior. More specifically, a study by Rebar et al. (2016) found vigorous physical activity was 

more strongly related to intentional regulation than moderate physical activity, but previous 

research by Rhodes and Dickau (2012) found that the magnitude of the intention–behavior gap 

differs based on individual differences (e.g., physical activity habit strength, intention stability, 

and intrinsic motivation). While a focus on moderate-intensity cardiovascular exercise 

interventions may provide intention enhancement, other processes like attitudes, vigorous-

intensity cardiovascular exercise, and PBC must still be taken into account to appropriately target 

future interventions. 

Perceived Behavioral Control 

PBC entered the model second and explained an additional 13% of the variance in 

intentions to be physically active when combined with moderate-intensity cardiovascular 

exercise (48% total). Similarly, Ajzen and Madden (1986) stated that control over a situation is a 

significant influence on intentions. Additionally, firefighters in this sample who believed that 

they had control over being physically active were more likely to express intentions to be 

physically active. Amireault and Godin (2015) found that in the general population, the TPB is a 

good model for explaining intention and PBC across health-related behavior categories. 

Furthermore, Amireault and Godin (2015) stated the TPB performs best when explaining 

intentions towards a behavior.  

Attitudes 

In the forward stepwise regression, attitudes entered the model third explaining an 

additional 8% when combined with PBC and moderate-intensity cardiovascular exercise (56% 

total). Firefighters who perceive physical activity as good, pleasant, and beneficial are more 

likely to express intentions to be physically active. Jackson et al. (2003) showed that attitudes 
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had the most significant influence on behavioral intentions. Consistent with the findings in this 

study, Brickell, Chatzisarantis, and Pretty (2006) concluded that attitudes and PBC make 

significant contributions to the prediction of behavioral intentions. 

Excluded Variables 

Past physical activity strength ultimately did not enter the forward stepwise regression 

model, but individually was the fifth most strongly related factor in bivariate analysis of 

intentions to be physically active with a correlation of .509, explaining 26% of the variance. Age 

also did not ultimately enter the model when controlling for the other factors in the forward 

stepwise regression. Individually, age was the least strongly related variable in bivariate analysis 

of intentions to be physically active, with a correlation of -.184 explaining only 3% of the 

variance.  

Limitations 

 Several limitations should be acknowledged. First, firefighters self-reported all data. Self-

reported data is subject to recall bias, as well as under- and over-reporting (e.g., due to social 

acceptability bias) (Short et al., 2009). To increase the probability that the firefighters would 

provide truthful responses, study participants were provided confidentiality and asked to refrain 

from providing any identifiable information on survey forms. Although providing firefighters 

confidentiality increased their likelihood of providing truthful responses, their self-reports could 

not be validated. Despite the limitations of self-report, this method has been widely adopted by 

researchers exploring health behavior (Short et al., 2009). 

Secondly, assessing past physical activity levels among volunteer firefighters is difficult 

due to the nature of their time commitment with the fire department. Volunteer firefighters have 

careers outside of the fire department; this study did not assess their activity levels at their career 
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job. Furthermore, this study did not distinguish between occupational activity and leisure time 

activity.  This study could have included questions about volunteer firefighters’ activity levels 

while at their career jobs. The way physical activity was measured in this study limited the 

understanding of long term behavior and leisure time activity. Utilizing a combination of past 

physical activity questions along with questions about occupational physical activity, and actual 

minutes of different types of exercise would be beneficial in understanding physical activity 

among volunteer firefighters. Instruments to consider for future use include the Godin Leisure-

Time Physical Activity Questionnaire (GLTQ) (Godin & Shepard, 1997), which is a self-report 

measure of the frequency of light-intensity, moderate-intensity, and vigorous-intensity LTPA; 

the International Physical Activity Questionnaire (IPAQ) (IPAQ, 2005), which is a self-report 

measure of physical activity and sitting time; and the Sedentary Behaviour Questionnaire (SBQ) 

(Tudor-Locke et al., 2011), which is a self-report measure of time spent in sedentary behavior 

during a typical week, or using data collection devices such as accelerometers used to measure 

steps or footfalls. All of these tools should be considered when developing future studies or 

interventions.  

 Third, the cross-sectional design of this study limited the inferences that could be made 

regarding physical activity behaviors. Cross-sectional studies can obtain data from only one 

particular point in time and one could only assess perceived knowledge and physical activity at 

one point in time. Due to the lack of longitudinal studies among the firefighter population, the 

researcher asserts that studies of behavioral intentions should be based on a time series design 

that can reveal trends over the course of years. Furthermore, a time series design would also 

allow for exploration of the utility of the TPB. One would be able to examine if TPB constructs 

do in fact predict future behavior—something that was not explored in this study. Because this 
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study employed a cross-sectional study design, trends in physical activity over the course of a 

year, as well as definitive conclusions regarding the utility of the TPB, could not be identified. 

The TPB model calls for examination of how current attitudes, subjective norm, and PBC 

influence intentions to engage in a particular behavior, and then how those intentions predict 

engaging in a given behavior; this study only focused on behavioral intentions. 

 The fourth limitation of this study was the sample was limited to volunteer firefighters 

from one state (North Carolina). For this reason, the findings may not be generalizable to the 

total population of volunteer firefighters in the United States between the ages of 18 and 24 

years. Though fire departments were selected at random, the sample was still voluntary from the 

departments in North Carolina. There is no way to know who self-selected into the study, and a 

degree of self-selection bias is possible. For example, the decision to participate in the study may 

reflect some inherent bias in the characteristics/traits of the participants (feelings toward the 

study). Firefighters that were already physically active, engaging in a healthy lifestyle, and had a 

general interest in wellness may have been more inclined to answer the survey, whereas 

firefighters not engaging in a healthy lifestyle may have not been interested in completing the 

survey. Furthermore, firefighters who already had heart disease may have excluded themselves 

from the study because they thought it was not relevant.  These factors can lead to the sample not 

being representative of the overall population or the exaggeration of some particular finding 

from the study (Lund Research, 2012). Despite the potential disadvantages of self-selection 

sampling, it is a popular sampling technique for research that requires human subjects. 

 The last limitation of this study was that the sample sizes for the demographic variables 

were too small for a valid test of mean differences on intentions to be physically active. 

According to Kraemer and Thiemann (1987), a minimum of 192 cases for every pairwise 
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comparison is needed in order to achieve the standard levels of power, alpha, and delta. The 

sample size did not meet these requirements. It is very likely that the non-significant effects were 

due to low power, and, consequently, a high probability of type 2 error. Therefore, this limitation 

also affects the generalizability of study results to the larger volunteer firefighter population. In 

light of this being a small sample, the response rate was 20.5%. Survey response rates range 

between 17%-80% depending on administration and population, with average web-based 

response rates from 20-35%; this sample had a response rate falling in the average range 

(Cobanoglu, Warde, & Moreo, 2001; Kittleson, 1997; Sills & Song, 2002).  

Study Implications 

 Results of the current study in regard to intentions to be physically active can be 

incorporated into best health practices for firefighters, as well as other civil service professions, 

if confirmed in other studies. Outcomes of this study could also aid health professionals and 

health educators in tailoring health intervention messages to specific subpopulations that are 

deemed to be more at risk for not engaging in physical activity. For example, information could 

be created to increase attitudes, PBC, and moderate-intensity cardiovascular exercise among 

those firefighters that are classified as having less positive attitudes towards physical activity, 

lower PBC, low past physical activity behavior, and overall low intentions to be physically 

active. A previous study among career firefighters in Dallas, Texas found that interventions 

utilizing peer-led educators and activities done in a team environment were highly successful due 

to the culture of the fire service (Kuehl et al., 2013).  Tailoring future health interventions for 

volunteer firefighters utilizing a team-based approach could increase adoption and success of 

intentions, behaviors, and wellness programs as a whole. Though future behavior was not 
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assessed in this study, the modified TPB model would suggest that intentions predict future 

physical activity.  

 Furthermore, results from the focus group that was conducted to develop the survey 

instrument used in this study indicated that firefighters understand the need to be physically 

active but lack the resources and support to do so. Firefighters also feel that because their 

profession is so rich in tradition, there is a high resistance to health behavior change.  

 Finally, study results indicated some usefulness of the TPB framework to explain 

intentions to be physically active. Specifically, attitudes, past physical activity, and PBC were all 

significant predictors of intentions to be physically active.  However, the addition of perceived 

risk to the model did not provide any additional value. Until now, the modified TPB model had 

not been applied to the firefighter population as a way of assessing behavioral intentions; further 

research should expand TPB use to assess future behavior. 

Future Research 

 Future research is warranted in several areas related to physical activity among volunteer 

firefighters. First, the current study represents the first attempt to establish reliability of a newly-

modified survey instrument. Alterations to a combination of two previously validated 

instruments were made. As a result, a second examination of this survey is warranted. Data 

obtained from this second examination should be used to further validate the reliability of the 

modifications to the TPB and past physical activity scales. 

Second, the researcher poses the questions for future studies: If the firefighters in this 

population did not have sufficient actual knowledge of heart disease risk factors, how could they 

appropriately answer the PRHDS survey items? If firefighters were provided health education 

and then surveyed, would there be a difference in the association between perceived risk and 



	

91 

intentions to be physically active?  Teixeira et al. (2012) found a consistent moderate 

relationship between a person’s perception of physical activity and exercise-related outcomes, 

and Teixeira et al. (2012) indicated that utilizing alternative instruments to assess perceptions of 

health behavior may be beneficial. Future research using the TPB and other health behavior 

models can help discern if firefighters may truly not believe they are at a high or low risk of 

heart disease, if they do not have actual knowledge that they are at risk, or if they simply do not 

care. 

 Third, further research related to physical activity, past physical activity behavior, PBC, 

and attitudes toward physical activity should be explored in-depth by quantitative and qualitative 

methods. Because attitudes toward physical activity were a significant influence on behavioral 

intention, future in-depth research is warranted. According to Kiriakidis (2015), intentions are 

formulated by attitudes towards the behavior, personal factors, social factors, subjective norm, 

and PBC. The salient beliefs people hold then determine attitude and subjective norm. 

Qualitative studies using a phenomenological approach or an ethnographic study would be 

helpful in truly understanding firefighter culture and their beliefs that are determining their 

attitudes toward physical activity.  

 Lastly, the majority of current literature among firefighters has examined physical 

activity from a clinical perspective or focused on general wellness. There have been very few 

interventions completed, and even less qualitative data examining the attitudes, beliefs and lived 

experiences of volunteer firefighters. Almost all studies completed on this population have been 

cross-sectional in design, with the significance of past physical activity as it relates to the TPB 

warranting longitudinal examination.  Results of such studies would allow for the development 

of policies and health education efforts targeted to firefighter health.  
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Summary 

 In summary, results from logistic regression analyses found that TPB constructs of 

attitudes, past physical activity behavior, and PBC were significant predictors (p<.05) of 

intentions to be physically active among volunteer firefighters in rural North Carolina. PRHD, 

measured by the PRHDS scale and the demographic variables of age, hours spent at the 

firehouse, BMI, gender, education, and rank also did not significantly predict intentions to be 

physically active. Moreover, many firefighters in this sample are not meeting recommended 

physical activity guidelines and do not perceive themselves at a high risk of heart disease, even 

though statistically 51% of firefighter deaths are from cardiac incidents (Haynes & Stein, 2016).  

 The primary strength of this study was its application of theory to better understand 

intentions to be physically active among volunteer firefighters in rural North Carolina. Findings 

from this study have implications for future intervention development aimed at targeting 

preventive efforts for volunteer firefighter populations.  
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Firefighter Physical Activity Instrument (Draft) 
 
DEMOGRAPHICS 
 
Q1 What is your gender? 
m Female (1) 
m Male (2) 
 
Q2 Please indicate your age category 
m 18-25 (1) 
m 26-34 (2) 
m 35-54 (3) 
m 55-64 (4) 
m 65 or over (5) ____________________ 
 
Q3 Please indicate the highest level of education completed. 
m Grammar School (1) 
m High School or equivalent (2) 
m Vocational/Technical School (2 year) (3) 
m Some College (4) 
m College Graduate (4 year) (5) 
m Master's Degree (MS) (6) 
m Doctoral Degree (PhD) (7) 
m Professional Degree (MD, JD, etc.) (8) 
m Other (9) 
 
Q4 Please indicate your rank within the fire department 
m Rookie (1) 
m Firefighter (2) 
m Lieutenant (3) 
m Captain (4) 
m Battalion Chief (5) 
m Assistant Chief (6) 
m Chief (7) 
m Retired (8) 
m Other (9) ____________________ 
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Q5 Please indicate the race with which you identify 
m Hispanic (1) 
m Caucasian (2) 
m African American (3) 
m Native Indian/Alaskan Native (4) 
m Asian/Pacific Islander (5) 
m Other (6) ____________________ 
 
Q6 Please indicate how many hours you spend at the firehouse on a weekly basis (Including 
training, meetings, and shift work) 
m 1-5 (1) 
m 5-10 (2) 
m 10-15 (3) 
m 15-20 (4) 
m 20+ (5) 
 
 
PRHDS SCALE 
 
Q7 There is a possibility that I have heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q8 There is a good chance I will get heart disease during the next 10 years 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q9 A person who gets heart disease has no chance of being cured 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
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Q10 I have a high chance of getting heart disease because of my past behaviors 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q11 I feel sure that I will get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q12 Healthy lifestyle habits are unattainable 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q13 It is likely that I will get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q14 I am at risk for getting heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
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Q15 It is possible that I will get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q16 I am not doing anything now that is unhealthy to my heart 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q17 I am too young to have heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q18 People like me do not get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q19 I am very healthy so my body can fight off heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
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Q20 I am not worried that I might get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q21 People my age are too young to get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q22 People my age do not get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q23 My lifestyle habits do not put me at risk for heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q24 No matter what I do, if I am going to get heart disease, I will get it 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
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Q25 People who don't get heart disease are just plain lucky 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q26 The causes of heart disease are unknown 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
OUTCOME EVALUATION 
 
Q27 Physical Activity is 
m Very Bad (1) 
m Bad (2) 
m Neither Good nor Bad (3) 
m Good (4) 
m Very Good (5) 
 
Q28 My skipping daily physical activity is 
m Very Bad (1) 
m Bad (2) 
m Neither Good nor Bad (3) 
m Good (4) 
m Very Good (5) 
 
Q29 For me, being physically active for at least 30 minuets per day in the coming month would 
be 
m Very Bad (1) 
m Bad (2) 
m Neither Good nor Bad (3) 
m Good (4) 
m Very Good (5) 
 



	

112 

PAST BEHAVIOR 
 
Q30 In the Past month I have been physically active for at least 30 minuets, 3 times per week, 
not including activity at work. 
m True (1) 
m False (2) 
 
DIRECT MEASURES 
  
 PCB 
 
Q31 I am confident that I can participate in the recommended daily amount of physical activity if 
I want to. 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q32 Whether I participate in physical activity is entirely up to me. 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q33 For me to participate in physical activity is 
m Very Easy (1) 
m Easy (2) 
m Neutral (3) 
m Difficult (4) 
m Very Difficult (5) 
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 SUBJECTIVE NORMS 
 
Q34 Most people who are important to me approve of me engaging in physical activity for at 
least 30 minuets, 3 times per week 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q35 Most people like me engage in physical activity for at least 30 minuets, 3 times per week 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q36 I feel under social pressure to participate in physical activity 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
 
 
 
 
 
 ATTITUDE 
 
Q37 To me, participating in physical activity is  
m Very Useless (1) 
m Useless (2) 
m Neutral (3) 
m Useful (4) 
m Very Useful (5) 
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Q38 To me, my physical well-being is  
m Not at all Important (1) 
m Very Unimportant (2) 
m Neither Important nor Unimportant (3) 
m Very Important (4) 
m Extremely Important (5) 
 
Q39 For me to participate in physical activity on a regular basis is  
m Miserable (1) 
m Unsatisfactory (2) 
m Satisfactory (3) 
m Excellent (4) 
m Delightful (5) 
 
 
 INTENTION 
 
Q40 I expect to participate in physical activity for at least 30 minutes per day in the coming 
month  
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q41 I want to participate in physical activity 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q42 I intend to participate in physical activity for at least 30 minutes per day in the coming 
month 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
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MOTIVATION TO COMPLY 
 
Q43 Generally speaking, how much do you care what your family thinks about participating in 
physical activity  
m Not at All (1) 
m Slightly (2) 
m Moderately (3) 
m Very (4) 
m Extremely (5) 
 
Q44 Generally speaking, how much do you care what your close friends think about 
participating in physical activity  
m Not at All (1) 
m Slightly (2) 
m Moderately (3) 
m Very (4) 
m Extremely (5) 
 
Q45 Generally speaking, how much do you care what your co-workers think about participating 
in physical activity 
m Not at All (1) 
m Slightly (2) 
m Moderately (3) 
m Very (4) 
m Extremely (5) 
 
BEHAVIORAL BELIEFS  
 
Q46 Participating in physical activity for 30 minuets per day in the coming month would 
improve my cardiovascular health 
m Very Unlikely (1) 
m Unlikely (2) 
m Undecided (3) 
m Likely (4) 
m Very Likely (5) 
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Q47 Participating in physical activity on a regular basis will make me miss out on other 
activities  
m Very Unlikely (1) 
m Unlikely (2) 
m Undecided (3) 
m Likely (4) 
m Very Likely (5) 
 
Q48 Participating in physical activity on a regular basis will help me to develop good health 
behaviors, self-discipline, and a feeling of satisfaction 
m Very Unlikely (1) 
m Unlikely (2) 
m Undecided (3) 
m Likely (4) 
m Very Likely (5) 
 
NORMATIVE BELIEFS  
 
Q49 My co-workers think I should participate in physical activity 30 minuets per day in the 
upcoming month 
m Very Unlikely (1) 
m Unlikely (2) 
m Undecided (3) 
m Likely (4) 
m Very Likely (5) 
 
Q50 My family thinks I should participate in physical activity 30 minuets per day in the 
upcoming month 
m Very Unlikely (1) 
m Unlikely (2) 
m Undecided (3) 
m Likely (4) 
m Very Likely (5) 
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Q51 My friends think I should participate in physical activity 30 minuets per day in the 
upcoming month 
m Very Unlikely (1) 
m Unlikely (2) 
m Undecided (3) 
m Likely (4) 
m Very Likely (5) 
 
CONTROL BELIEFS  
 
Q52 How often does work or employment pace unanticipated demands on your time? 
m Never (1) 
m Rarely (2) 
m Sometimes (3) 
m Quite Often (4) 
m Very Often (5) 
 
Q53 How often do you feel ill, tired, or sluggish? 
m Never (1) 
m Rarely (2) 
m Sometimes (3) 
m Quite Often (4) 
m Very Often (5) 
 
Q54 How often do family obligations place unanticipated demands on your time?  
m Never (1) 
m Rarely (2) 
m Sometimes (3) 
m Quite Often (4) 
m Very Often (5) 
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POWER OF CONTROL FACTORS 
 
Q55 If work or employment placed unanticipated demands on my time, it would make it more 
difficult for me to participate in physical activity on a regular basis 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q56 If I felt ill, tired, or sluggish, it would make it more difficult for me to participate in physical 
activity on a regular basis 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q57 If I had family obligations that placed unanticipated demands on my time, it would make it 
more difficult for me to participate in physical activity on a regular basis 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Extremely (5) 
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01/19/16		

	

Dear	Department	Chief	or	Ranking	Official,	

	

	

My	name	is	Kayla	Lindsay,	and	I	am	a	doctoral	candidate	at	the	University	of	Alabama	in	the	

Department	of	Health	Science.	I	am	writing	to	invite	you	to	participate	in	a	research	project	to	

better	understand	volunteer	Firefighters	perceived	heart	disease	risk	and	their	intentions	to	be	

physically	active.	I	have	identified	a	list	of	rural	volunteer	Fire	departments	throughout	

North	Carolina	and	reached	out	to	each	of	their	department	chiefs.		

	

Taking	part	in	this	study	involves	you	 and	the	Firefighters	from	your	active	roster	completing	a	

web	survey	that	will	take	about	20-30	minutes	to	complete.	This	survey	contains	questions	

about	demographics,	heart	disease	risk,	past	 physical	activity	behavior,	and	attitudes	towards	

physical	activity.			

	

We	will	protect	your	confidentiality	by	using	no	identifying	information.	Only	the	researcher	and	

associated	faculty	will	have	access	to	the	data.	The	data	are	password	protected	and	encrypted.	

Only	summarized	data	will	be	presented	at	meetings	or	in	publications.		

	

There	 will	 be	 no	 direct	 benefits	 to	 you.	 The	 findings	 will	 be	 useful	 to	 help	 inform	 future	

wellness	 programs/interventions	 among	 the	 Firefighter	 population.	 The	 field	 of	 health	

education	will	gain	a	better	understanding	of	firefighters	health	needs	and	beliefs.	

	

The	chief	risk	is	that	some	of	the	questions	may	make	you	uncomfortable.	You	may	skip	any	

questions	you	do	not	want	to	answer.		

	

I	sincerely	hope	that	your	department	will	consider	participating	in	this	important	effort	to	

document	perceived	heart	disease	risk	and	intentions	to	be	physically	active	among	volunteer	

Firefighters	in	rural	North	Carolina.	I	will	be	contacting	you	via	email	or	phone	in	the	near	

future	 to	confirm	your	participation	below	I	have	provided	the	link	to	the	survey.	

	

	 https://universityofalabama.az1.qualtrics.com/SE/?SID=SV_3q0mdrBpHoRiyMZ	

	

Please	feel	free	to	 contact	me	as	specified	below	with	any	questions.		

	

Sincerely,	

	

	

	

Kayla	M.	Lindsay,	M.A,	CHES	

Doctoral	Candidate	

The	University	of	

Alabama	

Department	of	Health	Science	

kmlinds	ay	@cr	i	mso	n .ua .ed	u	

(205) 	534-3858		
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	[Date]
[Interviewee	Name]	
[Address]

Dear	[Interviewee	Name]:

My	name	is	Kayla	Lindsay,	and	I	am	a	doctoral	candidate	at	the	University	of	Alabama	in	the	
Department	of	Health	Science.	I	am	writing	to	invite	you	to	participate	in	a	 research	project	to	
better	understand	volunteer	GireGighters	perceived	heart	disease	risk	and	their	intentions	to	be	
physically	active.	I	have	identiGied	a	list	of	rural	volunteer	Gire	departments	throughout	
North	Carolina	and	reached	out	to	their	Gire	chiefs.	Taking	part	in	this	study	involves	you	
and	the	GireGighters	from	your	active	roster	completing	a	web	survey	that	will	take	about	20-30	
minutes	to	complete.	This	survey	contains	questions	about	demographics,	heart	disease	risk,	past	
physical	activity	behavior,	and	attitudes	towards	physical	activity.		

We	will	protect	your	conGidentiality	by	using	no	identifying	information.	Only	the	researcher	and	
associated	faculty	will	have	access	to	the	data.	The	data	are	password	protected	and	encrypted.	
Only	summarized	data	will	be	presented	at	meetings	or	in	publications.	

There	will	be	no	direct	beneGits	to	you.	The	Gindings	will	be	useful	to	help	inform	future	wellness	
programs/interventions	among	the	GireGighter	population.	The	Gield	of	health	education	will	gain	
a	better	understanding	of	GireGighters	health	needs	and	beliefs.

The	chief	risk	is	that	some	of	the	questions	may	make	you	uncomfortable.	You	may	skip	any	
questions	you	do	not	want	to	answer.	

I	sincerely	hope	that	your	department	will	consider	participating	in	this	important	effort	to	
document	perceived	heart	disease	risk	and	intentions	to	be	physically	active	among	volunteer	
GireGighters	in	rural	North	Carolina.	I	will	be	contacting	you	via	email	or	phone	in	the	near	future	
to	conGirm	your	participation	and	provide	you	with	the	link	to	the	survey.	Please	feel	free	to	
contact	me	as	speciGied	below	with	any	questions.	

Sincerely,

Kayla	M.	Lindsay,	M.A,	CHES
Doctoral	Candidate
The	University	of	
Alabama
Department	of	Health	Science
kmlindsay@crimson.ua.edu
(205)	534-3858
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Survey Participation Consent 
 

Kayla M. Lindsay, Principal Investigator from the University of Alabama, is conducting a 
study called “Perceived Risk of Heart Disease and Intentions to be Physically Active 
Among Volunteer Firefighters in Rural North Carolina: A Study Utilizing a Modified Theory 
of Planned Behavior”. She wishes to find out volunteer firefighters perceived heart disease 
risk and their intentions to be physically active. 
 

Taking part in this study involves completing a web survey that will take about 20-30 
minutes to complete. This survey contains questions about demographics, heart disease 
risk, past physical activity behavior, and attitudes towards physical activity.   
 
We will protect your confidentiality by collecting no identifying information. Only the 
researcher and associated faculty will have access to the data. The data are password 
protected and encrypted. Only summarized data will be presented at meetings or in 
publications. There will be no negative ramifications with the Fire Chief if you do not wish to 
participate or withdraw from the study.  

 
There will be no direct benefits to you. The purpose of the study is to understand 
firefighters perceived risk of heart disease and their intentions to be physically active. The 
findings will be useful to help inform future wellness programs/interventions among the 
firefighter population. The field of health education will gain a better understanding of 
firefighters health needs and beliefs. The chief risk is that some of the questions may make 
you uncomfortable. You may skip any questions you do not want to answer.  
 
If you have questions about this study, please contact Kayla M. Lindsay at (205) 534-3858 
or by email at KMLindsay@crimson.ua.edu. If you have questions, concerns, or complaints 
about your rights as a research participant, contact Ms. Tanta Myles, the Research 
Compliance Officer, at (205) 348-8461 or toll-free at 1-877-820-3066. If you have 
complaints or concerns about this study, file them through the UA IRB outreach website at 
http://osp.ua.edu/site/PRCO_Welcome.html. Also, if you participate, you are encouraged to 
complete the short Survey for Research Participants online at this website. This helps UA 
improve its protection of human research participants. 
 
YOUR PARTICIPATION IS COMPLETELY VOLUNTARY. You are free not to participate or 
stop participating any time before you submit your answers. 
 
If you understand the statements above, are at least 18 years old, and freely consent to be 
in this study, click on the CONTINUE button to begin.  
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Research Study Informed Consent  
 
Study title: Perceived Heart Disease Risk and Intentions to be Physically Active Among 
Volunteer Firefighters in Rural North Carolina: A Study Utilizing a Modified Theory of 
Planned Behavior 
 
Kayla M. Lindsay, M.A, CHES, Doctoral Candidate 
 
The University of Alabama, Department of Health Science 
 
You are being asked to take part in a research study.   
 
The study is being done by Kayla M. Lindsay who is a doctoral candidate at the 
University of Alabama. Ms. Kayla M. Lindsay is being supervised by Dr. Jen Nickelson 
who is a professor of health science at the University of Alabama. 
 
Is the researcher being paid for this study? No. 
 
Is this research developing a product that will be sold, and if so, will the 
investigator profit from it? No.  
 
Does the investigator have any conflict of interest in this study? The researcher 
has no conflict of interest in this study. 
 
What is this study about?  What is the investigator trying to learn?  
The researcher wishes to find out about volunteer firefighters perceived heart disease 
risk and their intentions to be physically active.  
 
Why is this study important or useful?  
The purpose of the focus group study is to evaluate a measure that will be used in the 
researcher’s study. The findings will be useful to help inform future wellness 
programs/interventions among the firefighter population. The field of health education 
will gain a better understanding of firefighters health needs and beliefs. 
 
Why have I been asked to be in this study? 
You have been asked to be in this study because you are a volunteer firefighter, at least 
18 years of age in the state of North Carolina, living in a rural area.  
 
How many people will be in this study?  
About 12 other people will be in this study.  
 
What will I be asked to do in this study?  
If you meet the criteria and agree to be in this study, you will be asked to participate in a 
focus group. Taking part in this study involves completing a focus group interview that 
will take about 60 minutes to complete. This focus group will discuss questions about 
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demographics, heart disease risk, past physical activity behavior, and attitudes towards 
physical activity. 
 
How much time will I spend being this study?  
Each focus group should take about 60 minutes. 
 
Will being in this study cost me anything?  
The only cost to you from this study is your volunteered time. 
 
Will I be compensated for being in this study? 
You will not be compensated for being in this study. 
 
What are the risks (dangers or harms) to me if I am in this study?  
There is no foreseen risk.  
 
What are the benefits (good things) that may happen if I am in this study?  
There are no direct benefits to you. 
 
What are the benefits to science or society? 
The findings will be useful to help inform future wellness programs/interventions among 
the firefighter population. The field of health education will gain a better understanding 
of firefighters health needs and beliefs. 
 
How will my privacy be protected? 
The focus group will be completed privately, but other participants will be aware of your 
responses. The researcher will keep all responses confidential, and will ask that others 
in the group keep the responses of group’s members confidential, but the researcher 
cannot guarantee their compliance with the request.  
 
How will my confidentiality be protected? 
The researcher will further protect your confidentiality by using no identifying 
information. Only the researcher and associated faculty will have access to the data. 
The data are password protected and encrypted. Only summarized data will be 
presented at meetings or in publications. 
 
What are the alternatives to being in this study?  Do I have other choices? 
The alternative to being in this study is not to participate. 
  
What are my rights as a participant in this study? 
Taking part in this study is voluntary. It is your free choice. You can refuse to be in it at 
all. If you start the study, you can stop at any time. There will be no effect on your 
relations with the University of Alabama. There will be no negative ramifications with the 
Fire Chief if someone refuses to participate or withdraws. The University of Alabama 
Institutional Review Board (“the IRB”) is the committee that protects the rights of people 
in research studies. The IRB may review study records from time to time to be sure that 
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people in research studies are being treated fairly and that the study is being carried out 
as planned.  
 
Who do I call if I have questions or problems?  
If you have questions about the study right now, please ask them. If you have questions 
about the study later on, please call researcher Kayla M. Lindsay at (205-534-3858) or 
advisor Dr. Jen Nickelson at (205) 348-3715. 
 
If you have questions, concerns, or complaints about your rights as a person in a 
research study, call Ms. Tanta Myles, the Research Compliance Officer of the 
University, at 205-348-8461 or toll-free at 1-877-820-3066. 
 
You may also ask questions, make suggestions, or file complaints and concerns 
through the IRB Outreach website at http://osp.ua.edu/site/PRCO_Welcome.html  or 
email the Research Compliance office at participantoutreach@bama.ua.edu.  
 
After you participate, you are encouraged to complete the survey for research 
participants that is online at the outreach website  or you may ask the investigator for a 
copy of it and mail it to the University Office for Research Compliance, Box 870127,  
358 Rose Administration Building, Tuscaloosa, AL 35487-0127.   
 
*I have read this consent form. I have had a chance to ask questions. I agree to take 
part in it.  
*I will receive a copy of this consent form to keep. 
	
	
Printed	name	
	
Signature	
	
Date	
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APPENDIX C 

PREDETERMINED FOCUS GROUP QUESTIONS AND RESPONSE SUMMARIES 
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Focus Group Questions for Final Instrument Clarity 

1. Let’s do a quick round of introductions. Can each of you tell the group your name, and rank 
within the firehouse? 
 

2. Imagine that you are part of a group of health educators designing wellness programs for 
volunteer firefighters. These services that people like you might take advantage to prevent 
disease and promote overall health and wellness. 

a. What are the factors that you will make sure your group considers in designing these 
programs? What are the health issues that you are sure firefighters need to address? 

Number one having some kind of cardio activity 
Standards  
Time allotted to be able to workout 
Implementing NFPA physicals for firefighters  
Extreme rural having some kind of physical assessment done or at least a sports 
physical 
 Have a bare bones baseline 
EKG-Cardio plum 

b. Probe: Remember, these can be in many areas: the physical activity, nutrition, heart 
disease, disease prevention, or anything else you can think of. 

 
3. What are some obstacles or reasons why you might be hesitant to participate in a survey or 

wellness program at your firehouse? 
Medical history 
Workers comp 
Abilities 
Cost 
Position of the person in the department 
 

4. What are some things health educators could do to help alleviate these obstacles and make 
you feel empowered about your health? 

Motivation 
 “it can never to me” 
 Thousand years of condition 
 Invincible  
 Superman  
 Typically a male oriented occupation hard headed 
 Resistant to change-Tradition 
 How people are raised in rural community 
Education. What to do and how to do it 
Backwards departments 
Would be receptive in general 
 Funding is an issue for most 
 Limited by resources 
 Still smoke and dip-because of how they grew up 
  (some towns have tobacco policies) 
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a. Probe: This can be a wide range of services – resources, education, etc. 
Northern departments still have “beer” traditions 
Need realistic support behind the education 
Aware there is a need for health intervention 
Motivation- maybe if I had a workout partner or peer 
There is more of a safety culture is brewing but isn’t moving yet 
More aware because of more access  
FS is reactive. Feels like someone will have to die for change to happen.  
Convenience needed because of time 
 Feel like regular DR. may not be looking for something to make you fail  
 Different standards for the NFPA 
Very much a peer/leader environment 
 Teamwork 
 Perceptions are better when someone has community ties-trust 
Cost 
 What can we work with. 

 
5. In the survey questions you have in front of you is there anything that is hard to understand? 
6. In the survey question you have in front of you is there anything that should be included not 

that hasn’t been discussed yet. 
7. Is there anything that you think is important for health educators to know about as we 

consider making surveys and tailoring wellness programs to volunteer firefighters? 
 

Thank you so much for your time! 
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APPENDIX D 

FINAL DRAFT INSTRUMENT 
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Firefighter Physical Activity 
 
Q1  YOUR PARTICIPATION IS COMPLETELY VOLUNTARY. You are free not to 
participate or stop participating any time before you submit your answers.     If you understand 
the statements above, are at least 18 years old, and freely consent to be in this study, click on the 
AGREE button to begin.     
m Agree (1) 
If Agree Is Selected, Then Skip To End of Block 
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Q2 What is your gender? 
m Female (1) 
m Male (2) 
 
Q3 Please indicate the race with which you identify 
m Hispanic (1) 
m Caucasian (2) 
m African American (3) 
m Native Indian/Alaskan Native (4) 
m Asian/Pacific Islander (5) 
m Other (6) ____________________ 
 
Q4 What is your age? 
 
Q5 What is your height?  

Feet (1) 
Inches (2) 

 
Q6 What is your weight? (in pounds) 
 
Q7  Please indicate the highest level of education completed. 
m Grammar School (1) 
m High School or equivalent (2) 
m Vocational/Technical School (2 year) (3) 
m Some College (4) 
m College Graduate (4 year) (5) 
m Master's Degree (MS) (6) 
m Doctoral Degree (PhD) (7) 
m Professional Degree (MD, JD, etc.) (8) 
m Other (9) 
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Q8 Please indicate your rank within the fire department 
m Rookie (1) 
m Firefighter (2) 
m Lieutenant (3) 
m Captain (4) 
m Assistant Chief (6) 
m Chief (7) 
m Retired (8) 
m Junior Firefighter (10) 
m Other (9) ____________________ 
 
 
Q9 Please indicate how many hours you spend on average at the firehouse on a weekly basis not 
related to a service call (Including training, meetings, and shift work) 
 
Q10 Please indicate how many hours you spend on average at the firehouse on a weekly basis for 
service calls? 
 
 
Q11 There is a possibility that I have heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q12 There is a good chance I will get heart disease during the next 10 years 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q13 A person who gets heart disease has no chance of being cured 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
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Q14 I have a high chance of getting heart disease because of my past behaviors 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q15 I feel sure that I will get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q16 Healthy lifestyle habits are unattainable 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q17 It is likely that I will get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q18 I am at risk for getting heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q19 It is possible that I will get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
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Q20 I am not doing anything now that is unhealthy to my heart 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q21 I am too young to have heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q22 People like me do not get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q23 I am very healthy so my body can fight off heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q24 I am not worried that I might get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q25 People my age are too young to get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
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Q26 People my age do not get heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q27 My lifestyle habits do not put me at risk for heart disease 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q28 No matter what I do, if I am going to get heart disease, I will get it 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q29 People who don't get heart disease are just plain lucky 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
 
Q30 The causes of heart disease are unknown 
m Strongly Disagree (1) 
m Disagree (2) 
m Agree (4) 
m Strongly Agree (5) 
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Q31 On how many of the past 7 days did you: (Please mark the appropriate column for each) 
 0 Days 

(1) 
1 Days 
(2) 

2 Days 
(3) 

3 Days 
(4) 

4 Days 
(5) 

5 Days 
(6) 

6 Days 
(7) 

7 Days 
(8) 

Do moderate-
intensity 
cardiovascular 
exercise or 
aerobic 
activity 
(causing a 
noticeable 
increase heart 
rate, such as a 
brisk walk) 
for at least 30 
minutes? (1) 

m  m  m  m  m  m  m  m  

Do vigorous-
intensity 
cardiovascular 
exercise or 
aerobic 
exercise 
(caused large 
increases in 
breathing or 
heart rate, 
such as 
jogging) for at 
least 20 
minutes? (5) 

m  m  m  m  m  m  m  m  

Do 8-10 
strength 
training 
exercises 
(such as 
resistance 
weight 
machines) for 
8-12 reps 
each? (2) 

m  m  m  m  m  m  m  m  
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Q32 I feel under social pressure to do 30 min of moderate-intensity physical activity on at least 5 
days a week. (e.g brisk walking, jogging) 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q33 People who are important to me would want me to do 30 min of moderate-intensity physical 
activity on at least 5 days a week. (e.g brisk walking, jogging) 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q34 People who are important to me would _____ of me doing 30 min of moderate-intensity 
physical activity on at least 5 days a week. (e.g brisk walking jogging) 
m Strongly Disapprove (1) 
m Disapprove (2) 
m Neither Approve nor Disapprove (3) 
m Approve (4) 
m Strongly Approve (5) 
 
Q35 People who are important to me think that I should do 30 min of moderate-intensity 
physical activity (e.g brisk walking, jogging) on at least 5 days a week. 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q36 I am confident that I could do 30 min of moderate-intensity physical activity (e.g brisk 
walking, jogging) on at least 5 days a week. 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
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Q37 I would like to do 30 min of moderate-intensity physical activity (e.g brisk walking,jogging) 
on at least 5 days a week but I don’t know if I can. 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q38 How much control do you feel you have over doing 30 min of moderate-intensity physical 
activity on at least 5 days a week? (e.g brisk walking, jogging) 
m No Control (1) 
m Some Control (2) 
m Neither (3) 
m Control (4) 
m Complete Control (5) 
 
Q39 I will participate in 30 min of moderate-intensity physical activity on at least 5 days a week. 
(e.g brisk walking, jogging) 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q40 Whether or not I do 30 min of moderate-intensity physical activity on at least 5 days a week 
is entirely up to me. (e.g brisk walking, jogging) 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
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Q41 My doing 30 min of moderate-intensity physical activity (e.g. brisk walking, jogging) on at 
least 5 days a week would be: 
 1 (1) 2 (2) 7 (7) 9 (9) 12 (12) 
Extremely 
Bad:Extremely Good 
(1) 

m  m  m  m  m  

Extremely 
Harmful:Extremely 
Beneficial (2) 

m  m  m  m  m  

Extremely 
Unpleaseant:Extremely 
Pleasant (3) 

m  m  m  m  m  

Extremely 
Unenjoyable:Extremely 
Enjoyable (4) 

m  m  m  m  m  

 
 
Q42 I expect to do 30 min of moderate-intensity physical activity on at least 5 days a week. (e.g 
brisk walking, jogging) 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q43 I want to do 30 min of moderate-intensity physical activity on at least 5 days a week. (e.g 
brisk walking, jogging) 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
 
Q44 I intend to do 30 min of moderate-intensity physical activity on at least 5 days a week. (e.g 
brisk walking, jogging) 
m Strongly Disagree (1) 
m Disagree (2) 
m Neither Agree nor Disagree (3) 
m Agree (4) 
m Strongly Agree (5) 
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APPENDIX E 

PERCEPTION OF RISK OF HEART DISEASE SCALE (PRHDS) 
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Scoring Instructions 

 
Items are scored 
as 

Strongly disagree = 1 
 Disagree = 2 
 Neutral = 3 
 Agree = 4 
 Strongly agree = 5 

Higher scores on PRHDS subscales indicate a higher perception of risk of getting heart disease. 
The items included on each scale are as follows: 
 
 

  
Strongly 
Disagree 

 

Disagree 

 
 

Neutral 

 

Agree 

 
Strongly 

Agree 

1. There is a possibility that I have 1 2 3 4 5 
heart disease.      

2. There is a good chance I will 1 2 3 4 5 
get heart disease during the next 
10 years. 

     

3. A person who gets heart disease 
has no chance of being cured. 

1 2 3 4 5 

4. I have a high chance of getting 
heart disease because of my 

1 2 3 4 5 

past behaviors.      
5. I feel sure that I will get heart 1 2 3 4 5 

disease.      
6. Healthy lifestyle habits are 1 2 3 4 5 

unattainable.      
7. It is likely that I will get heart 1 2 3 4 5 

disease.      
8. I am at risk for getting heart 1 2 3 4 5 

disease.      
9. It is possible that I will get 1 2 3 4 5 

heart disease.      
10. I am not doing anything now 

that is unhealthy to my heart. 
1 2 3 4 5 

11. I am too young to have heart 1 2 3 4 5 
disease.      
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 Strongly 
Disagree 

 
Disagree 

 
Neutral 

 
Agree 

Strongly 
Agree 

12. People like me do not get heart 1 2 3 4 5 
disease.      

13. I am very healthy so my body 
can fight off heart disease. 

1 2 3 4 5 

14. I am not worried that I might 1 2 3 4 5 
get heart disease.      

15. People my age are too young to 1 2 3 4 5 
get heart disease.      

16. People my age do not get heart 1 2 3 4 5 
disease.      

17. My lifestyle habits do not put 
me at risk for heart disease. 

1 2 3 4 5 

18. No matter what I do, if I am 1 2 3 4 5 
going to get heart disease, I will get it. 

 

19. People who don’t get heart 1 2 3 4 5 
disease are just plain lucky.      

20. The causes of heart disease are 1 2 3 4 5 
unknown. 

 
 

Note. Reverse scoring of the following items is required: 6, 10, 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20. 
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APPENDIX F 

AMERICAN COLLEGE HEALTH ASSOCIATION-NATIONAL COLLEGE  
HEALTH ASSESSMENT (ACHA-NCHA) 
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Copyright ACHA, Reproduction Prohibited 

 
 

 
 
National College Health Assessment 
 
The ACHA-NCHA asks about various aspects of your health and is completely voluntary. You 
may skip any question you do not want to answer. You may complete the survey in multiple 
sessions. This survey link is unique to you. You may begin the survey on one device and 
continue where you left off on another device. Use the buttons at the bottom of survey to 
navigate through the survey. Do not use your browser's back button. The survey is 
confidential. When you hit the “Submit Survey” button on the last page of the survey, the 
link between your email address and your survey responses is destroyed.    By clicking the 
'Begin Survey' button below, you agree that:       
 

x the purpose of this study has been thoroughly explained to you;   
x you are at least 18 years of age;   
x and you consent to participate in the survey.     

 
Please direct any questions about the survey to the campus contact identified in your survey 
invitation email.    
 
 
Health, Health Education, and Safety   
 
1) How would you describe your general health? 
� Excellent 
� Very Good 
� Good 
� Fair 
� Poor 
� Don't Know 
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Copyright ACHA, Reproduction Prohibited 

Weight, Nutrition, and Exercise     
 
26) How do you describe your weight? 
� Very underweight 
� Slightly underweight 
� About the right weight 
� Slightly overweight 
� Very overweight 
 
27) Are you trying to do any of the following about your weight? 
� I am not trying to do anything about my weight 
� Stay the same weight 
� Lose weight 
� Gain weight 
 
28) How many servings of fruits and vegetables do you usually have per day? (1 serving = 1 
medium piece of fruit; ½ cup fresh, frozen, or canned fruits/vegetables; ¾ cup 
fruit/vegetable juice; 1 cup salad greens; or ¼ cup dried fruit)    
� 0 servings per day 
� 1-2 servings per day 
� 3-4 servings per day 
� 5 or more servings per day 
 
29) On how many of the past 7 days did you: (Please mark the appropriate column for each 
row) 

 0 
days 

1 
day 

2 
days 

3 
days 

4 
days 

5 
days 

6 
days 

7 
days 

Do moderate-intensity cardio 
or aerobic exercise (caused a 
noticeable increase in heart 

rate, such as a brisk walk) for 
at least 30 minutes? 

�  �  �  �  �  �  �  �  

Do vigorous-intensity cardio 
or aerobic exercise (caused 
large increases in breathing 

or heart rate, such as 
jogging) for at least 20 

minutes? 

�  �  �  �  �  �  �  �  

Do 8-10 strength training 
exercises (such as resistance 

weight machines) for 8-12 
repetitions each? 

�  �  �  �  �  �  �  �  
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APPENDIX G 
 

STATISTICS FOR HOURS SPENT AT THE FIREHOUSE 
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 Please indicate how 

many hours you 

spend on average at 

the firehouse on a 

weekly basis not 

related to calls 

Please indicate how 

many hours you 

spend on average at 

the firehouse on a 

weekly basis for 

service calls 

N 
Valid 129 128 

Missing 60 61 

Mean 28.65 13.71 

Median 20.00 5.25 

Mode 10 10 

Skewness .702 2.122 

Std. Error of Skewness .213 .214 

Kurtosis -.721 3.420 

Std. Error of Kurtosis .423 .425 

Sum 3696 1755 
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APPENDIX H 

FREQUENCIES AND PERCENTS FOR ALL PRHDS ITEMS 
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It is possible that I will get heart disease 

 Frequency Valid Percent 

Valid 

Strongly Disagree 5 3.9 

Disagree 19 14.8 

Agree 90 70.3 

Strongly Agree 14 10.9 

Total 128 100.0 

 

 
I am at risk for getting heart disease 

 Frequency Valid Percent 

Valid 

Strongly Disagree 5 3.9 

Disagree 25 19.5 

Agree 85 66.4 

Strongly Agree 13 10.2 

Total 128 100.0 

 

 
There is a good chance I will get heart disease during the next 10 years 

 Frequency Valid Percent 

Valid 

Strongly Disagree 11 8.6 

Disagree 50 39.1 

Agree 54 42.2 

Strongly Agree 13 10.2 

Total 128 100.0 

 

 
It is likely that I will get heart disease 

 Frequency Valid Percent 

Valid 

Strongly Disagree 10 7.8 

Disagree 60 46.9 

Agree 51 39.8 

Strongly Agree 7 5.5 

Total 128 100.0 
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I have a high chance of getting heart disease because of my past behaviors 

 Frequency Valid Percent 

Valid 

Strongly Disagree 13 10.2 

Disagree 57 44.5 

Agree 51 39.8 

Strongly Agree 7 5.5 

Total 128 100.0 

 
There is a possibility that I have heart disease 

 Frequency Valid Percent 

Valid 

Strongly Disagree 17 13.3 

Disagree 60 46.9 

Agree 39 30.5 

Strongly Agree 12 9.4 

Total 128 100.0 

 
 

 

I feel sure that I will get heart disease 

 Frequency Valid Percent 

Valid 

Strongly Disagree 12 9.4 

Disagree 73 57.0 

Agree 39 30.5 

Strongly Agree 4 3.1 

Total 128 100.0 

 

 
No matter what I do, if I am going to get heart disease, I will get it 

 Frequency Valid Percent 

Valid 

Strongly Disagree 15 11.7 

Disagree 73 57.0 

Agree 36 28.1 

Strongly Agree 4 3.1 

Total 128 100.0 

 



	

151 

 
People who don't get heart disease are just plain lucky 

 Frequency Valid Percent 

Valid 

Strongly Disagree 19 14.8 

Disagree 87 68.0 

Agree 22 17.2 

Total 128 100.0 

 

 

 
A person who gets heart disease has no chance of being cured 

 Frequency Valid Percent 

Valid 

Strongly Disagree 27 21.1 

Disagree 81 63.3 

Agree 17 13.3 

Strongly Agree 3 2.3 

Total 128 100.0 

 

 
Healthy lifestyle habits are unattainable 

 Frequency Valid Percent 

Valid 

Strongly Disagree 51 39.8 

Disagree 64 50.0 

Agree 11 8.6 

Strongly Agree 2 1.6 

Total 128 100.0 

 

 
The causes of heart disease are unknown 

 Frequency Valid Percent 

Valid 

Strongly Disagree 37 28.9 

Disagree 85 66.4 

Agree 6 4.7 

Total 128 100.0 
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People like me do not get heart disease 

 Frequency Valid Percent 

Valid 

Agree 5 3.9 

Disagree 83 64.8 

Strongly Disagree 40 31.3 

Total 128 100.0 

 

 
People my age do not get heart disease 

 Frequency Valid Percent 

Valid 

Strongly Agree 1 .8 

Agree 5 3.9 

Disagree 81 63.8 

Strongly Disagree 40 31.5 

Total 127 100.0 

 

 

 
People my age are too young to get heart disease 

 Frequency Valid Percent 

Valid 

Strongly Agree 2 1.6 

Agree 7 5.5 

Disagree 85 66.4 

Strongly Disagree 34 26.6 

Total 128 100.0 

 

 
I am too young to have heart disease 

 Frequency Valid Percent 

Valid 

Strongly Agree 1 .8 

Agree 8 6.3 

Disagree 93 72.7 

Strongly Disagree 26 20.3 

Total 128 100.0 
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I am very healthy so my body can fight off heart disease 

 Frequency Valid Percent 

Valid 

Strongly Agree 2 1.6 

Agree 24 18.8 

Disagree 91 71.1 

Strongly Disagree 11 8.6 

Total 128 100.0 

 
My lifestyle habits do not put me at risk for heart disease 

 Frequency Valid Percent 

Valid 

Strongly Agree 2 1.6 

Agree 27 21.3 

Disagree 85 66.9 

Strongly Disagree 13 10.2 

Total 127 100.0 

 

 
I am not worried that I might get heart disease 

 Frequency Valid Percent 

Valid 

Strongly Agree 2 1.6 

Agree 30 23.4 

Disagree 83 64.8 

Strongly Disagree 13 10.2 

Total 128 100.0 

 

 
I am not doing anything now that is unhealthy to my heart 

 Frequency Valid Percent 

Valid 

Strongly Agree 3 2.3 

Agree 30 23.4 

Disagree 87 68.0 

Strongly Disagree 8 6.3 

Total 128 100.0 
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FREQUENCIES AND PERCENT FOR ALL ATTITUDES TOWARD  
PHYSICAL ACTIVITIES ITEMS 

 
My doing 30 min of moderate-intensity physical activity (e.g brisk walking) on at least 5 days a...-

Extremely Bad:Extremely Good 

 Frequency Valid Percent 

Valid 

1 1 .9 

3 10 8.9 

4 24 21.4 

5 77 68.8 

Total 112 100.0 

 
My doing 30 min of moderate-intensity physical activity (e.g brisk walking) on at least 5 days a...-

Extremely Harmful:Extremely Beneficial 

 Frequency Valid Percent 

Valid 

1 1 .9 

2 1 .9 

3 8 7.0 

4 23 20.0 

5 82 71.3 

Total 115 100.0 

 

 
My doing 30 min of moderate-intensity physical activity (e.g brisk walking) on at least 5 days a...-

Extremely Unpleaseant:Extremely Pleasant 

 Frequency Valid Percent 

Valid 

1 1 .9 

2 8 7.4 

3 40 37.0 

4 28 25.9 

5 31 28.7 

Total 108 100.0 
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My doing 30 min of moderate-intensity physical activity (e.g. brisk walking) on at least 5 days a...-

Extremely Unenjoyable: Extremely Enjoyable 

 Frequency Valid Percent 

Valid 

1 3 2.7 

2 10 9.0 

3 32 28.8 

4 30 27.0 

5 36 32.4 

Total 111 100.0 
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FREQUENCIES AND PERCENT FOR ALL SUBJECTIVE NORM TOWARD  
PHYSICAL ACTIVITIES ITEMS 

	
I feel under social pressure to do 30 min of moderate-intensity physical activity on at least 5 d... 

 Frequency Valid Percent 

Valid 

Strongly Disagree 12 10.0 

Disagree 46 38.3 

Neither Agree nor Disagree 41 34.2 

Agree 19 15.8 

Strongly Agree 2 1.7 

Total 120 100.0 

 

 
People who are important to me would want me to do 30 min of moderate-intensity physical activity... 

 Frequency Valid Percent 

Valid 

Strongly Disagree 1 .8 

Disagree 6 5.0 

Neither Agree nor Disagree 27 22.5 

Agree 69 57.5 

Strongly Agree 17 14.2 

Total 120 100.0 

 

 
People who are important to me would _____ of me doing 30 min of moderate-intensity physical acti... 

 Frequency Valid Percent 

Valid 

Disapprove 1 .8 

Neither Approve nor Disapprove 12 10.0 

Approve 68 56.7 

Strongly Approve 39 32.5 

Total 120 100.0 
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People who are important to me think that I should do 30 min of moderate-intensity physical activ... 

 Frequency Valid Percent 

Valid 

Disagree 4 3.3 

Neither Agree nor Disagree 31 25.8 

Agree 64 53.3 

Strongly Agree 21 17.5 

Total 120 100.0 
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FREQUENCIES AND PERCENT FOR THE PERCEIVED BEHAVIORAL  
CONTROL (PBC) ITEMS 

 
I am confident that I could do 30 min of moderate-intensity physical activity (e.g brisk walking)... 

 Frequency Valid Percent 

Valid 

Strongly Disagree 3 2.5 

Disagree 9 7.5 

Neither Agree nor Disagree 13 10.8 

Agree 62 51.7 

Strongly Agree 33 27.5 

Total 120 100.0 

 

 
I would like to do 30 min of moderate-intensity physical activity (e.g brisk walking) on at least... 

 Frequency Valid Percent 

Valid 

Strongly Disagree 11 9.2 

Disagree 38 31.7 

Neither Agree nor Disagree 23 19.2 

Agree 36 30.0 

Strongly Agree 12 10.0 

Total 120 100.0 

 

 
How much control do you feel you have over doing 30 min of moderate-intensity physical activity o... 

 Frequency Valid Percent 

Valid 

No Control 1 .8 

Some Control 40 33.3 

Neither 2 1.7 

Control 35 29.2 

Complete Control 42 35.0 

Total 120 100.0 
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Whether or not I do 30 min of moderate-intensity physical activity on at least 5 days a week is e... 

 Frequency Valid Percent 

Valid 

Strongly Disagree 5 4.2 

Disagree 7 5.8 

Neither Agree nor Disagree 4 3.3 

Agree 71 59.2 

Strongly Agree 33 27.5 

Total 120 100.0 
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FREQUENCIES AND PERCENTS FOR INTENTIONS TOWARD  
PHYSICAL ACTIVITY (BHI) 

		
I will participate in 30 min of moderate-intensity physical activity on at least 5 days a week. (... 

 Frequency Valid Percent 

Valid 

Disagree 15 12.5 

Neither Agree nor Disagree 50 41.7 

Agree 37 30.8 

Strongly Agree 18 15.0 

Total 120 100.0 

 

 
I expect to do 30 min of moderate-intensity physical activity on at least 5 days a week. (e.g bri... 

 Frequency Valid Percent 

Valid 

Strongly Disagree 3 2.5 

Disagree 19 15.8 

Neither Agree nor Disagree 47 39.2 

Agree 36 30.0 

Strongly Agree 15 12.5 

Total 120 100.0 

 

 
I want to do 30 min of moderate-intensity physical activity on at least 5 days a week. (e.g brisk... 

 Frequency Valid Percent 

Valid 

Strongly Disagree 1 .8 

Disagree 5 4.2 

Neither Agree nor Disagree 27 22.9 

Agree 62 52.5 

Strongly Agree 23 19.5 

Total 118 100.0 
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I intend to do 30 min of moderate-intensity physical activity on at least 5 days a week. (e.g bri... 

 Frequency Valid Percent 

Valid 

Strongly Disagree 2 1.7 

Disagree 15 12.6 

Neither Agree nor Disagree 44 37.0 

Agree 41 34.5 

Strongly Agree 17 14.3 

Total 119 100.0 
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FREQUENCIES AND PERCENT FOR PAST PHYSICAL ACTIVITY BEHAVIORS 

 
On how many of the past 7 days did you do moderate-intensity cardiovascular exercise? 

 Frequency Valid Percent 

Valid 

0 18 14.4 

1 22 17.6 

2 22 17.6 

3 28 22.4 

4 15 12.0 

5 7 5.6 

6 7 5.6 

7 6 4.8 

Total 125 100.0 

 

 
On how many of the past 7 days did you do vigorous-intensity cardiovascular exercise? 

 Frequency Valid Percent 

Valid 

0 51 40.8 

1 18 14.4 

2 16 12.8 

3 21 16.8 

4 9 7.2 

5 2 1.6 

6 6 4.8 

7 2 1.6 

Total 125 100.0 
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On how many of the past 7 days did you do strength training? 

 Frequency Valid Percent 

Valid 

0 56 45.2 

1 13 10.5 

2 19 15.3 

3 22 17.7 

4 9 7.3 

5 2 1.6 

6 2 1.6 

7 1 .8 

Total 124 100.0 
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APPENDIX I: IRB CERTIFICATION 
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