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ABSTRACT

CVD remains the leading cause of morbidity and mortality in the United States.

Nearly 17 million people die from CVD, particularly coronary heart disease (CHD) and

stroke each year (AHA Heart Disease and Stroke Statistics-2006 Update, 2006),

including members of the military. Unfortunately, no research has been conducted to

describe CVD risk among the younger and lower ranking active duty service members,

who constitute the majority of active duty personnel.

The purpose of this study was to describe actual cardiovascular disease (CVD)

risk factors and perceptions (beliefs) about CVD risk among active duty military men and

women. Specific aims were to describe: 1) modifiable and non-modifiable cardiovascular

risk factors specific to active duty service members; 2) perceived susceptibility of

developing CVD among active duty service members; 3) perceived benefits and barriers

to taking a health action to decrease the chance of developing CVD among active duty

service members; 4) the differences between selected demographic variables (gender,

race and rank) and modifiable cardiovascular risk factors among active duty service

members; and 5) the relationship between modifiable cardiovascular risk factors and

perceived susceptibility for developing CVD among active duty service members.

A descriptive design was used to describe actual cardiovascular disease (CVD)

risk factors and beliefs about CVD among active duty military men and women. Beliefs

were measured by perceived susceptibility and perceived benefits and barriers to taking a

health action to decrease the chance of developing CVD.
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The majority of the participants did not perceive themselves to be at risk for

developing CVD and had a number of modifiable cardiovascular risk factors such as pre-

hypertension, HTN, overweight, obese, and high cholesterol levels. Participants

perceived themselves at risk of developing high blood pressure and high cholesterol

levels. Based on reported modifiable risk factors for this sample, participants were at risk

for overweight and pre-hypertension. Therefore, there was a significant relationship

between pre-hypertension risk factor and perceived susceptibility for the development of

high blood pressure. Participants perceive benefits to taking health actions to decrease the

chance of developing CVD. However, there were a number of perceived barriers

indicating a need for nutritional education.
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CHAPTER ONE: INTRODUCTION

Statement of Problem

The purpose of this study was to describe actual cardiovascular disease (CVD)

risk factors and perceptions about CVD risk among active duty military men and women.

According to American Heart Association (AHA), CVD remains the leading cause of

morbidity and mortality in the United States. Nearly 17 million people die from CVD,

particularly coronary heart disease (CHD) and stroke each year (AHA Heart Disease and

Stroke Statistics-2006 Update, 2006), including members of the military. CVD risk

factors are divided into modifiable and non-modifiable factors. Modifiable risk factors

include lifestyle factors, such as smoking, high blood pressure (hypertension/pre-

hypertension), elevated cholesterol levels (high low density lipoprotein, low high density

lipoprotein, elevated triglycerides), physical inactivity, obesity/overweight and elevated

blood glucose (diabetes mellitus). Non-modifiable risk factors include age, gender,

race/ethnicity, family history, and genetic disposition. Efforts to decrease CVD risk factor

have been extensive, especially behavioral interventions designed to influence

individuals’ beliefs about their CVD risk in order to increase activities to prevent CVD

(Deaton, 2004; Harrell, 2003; Lee, 2001; Paffenbarger, 1993; Sesso, 2000; Stampfer,

2000).

Despite the emphasis on physical fitness and the relative youth of the majority of

active duty men and women, evidence suggests risk for CVD in this population. CVD

among Army active duty service members is reported as low, estimated at 3% (Mortality

Surveillance Division, 2004). The burden of CVD is predominantly reported in the senior
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leaders, such as those fifty and older in the ranks of General and Colonel. However, the

Mortality Surveillance Division, Armed Forces Institute of Pathology reported CVD as

one of the top 5 causes of death for all ranks from 1998 to 2002. In the same period, CVD

was the number one cause of death for active duty service members age 50 and above,

consistent with the general population. However, pattern of risk factors are different.

Smoking is a major risk factor for active duty service members with twenty-seven

percent of Army personnel currently smoking (Mortality Surveillance Division, 2004).

Among 40 year old active duty male service members, hypertension is the major

cardiovascular cost driver in terms of ambulatory visits. This group of individuals

generates approximately 7,092 visits annually for hypertension. Based on the number of

visits for hypertension, there may be other cardiovascular risk factors that are not being

captured. Active duty service members are considered physically active with only 5%

rarely or never participating in aerobic activity (Mortality Surveillance Division, 2004).

Only 5% of active duty Army personnel report a body mass index (BMI) greater than or

equal to 30 and are considered obese (Mortality Surveillance Division, 2004). BMI has

been reported to overestimate the prevalence of obesity when muscle mass is high which

is assumed to be the case among Army males. The active duty population tends to avail

themselves to outpatient medical visits annually (87%) with more than half of these visits

for wellness and preventive care.

The prevalence of lower CVD among younger active duty members is based on

the assumptions that younger active duty members are healthier. Unfortunately, no

research has been conducted to describe CVD risk among the younger and lower ranking



17

active duty service members, who constitute the majority of active duty personnel.

Therefore research was conducted to describe actual CVD risk factors as well as

perceptions about CVD risk among younger and lower ranking active duty military men

and women. Results from this study will lead to evidence-based cardiovascular risk

reduction/prevention interventions to decrease the risk of CVD among active duty men

and women, perhaps addressing perceptions such as barriers to decrease CVD risk.

The chapter begins with an overview of the Army and the Army health care

system as the context for this study. The information presented focuses predominantly on

the Army as this branch of service is the largest constituent within the military. Next, the

atherosclerosis process as the underlying mechanism for the development of CVD will be

presented to support its significance to CVD and early onset in younger active duty

service members. This chapter will conclude with the purpose statement and specific

aims.

Overview of the Army & Army Health Care System

Army: Demographics

The United States Army represents 34.8% (493,563 members) of the Active Duty

Military Force. The number of enlisted soldiers in the Army is 413,697 with 79,866

Officers. The average age for an Army soldier is 28 years old with the highest percent of

soldiers in the 22-30 year old bracket (44.1%). Female gender distribution is one-sixth of

the Army forces with 15.2% enlisted and 15% officers. The total military force race-

ethnic profile is thirty-four percent or over one-third ethnic minorities, including 10.2%

Hispanic, 20% Black, and 4.5% listed as others making the military force an organization
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with a higher number of minorities than the general population. Nearly half of the Army

force is married; 49% of the enlisted and 69% of officers. Almost all (92.1%) of the

enlisted have earned a high school diploma or equivalent. Eighty-nine percent of the

officers have a bachelor’s or higher degree (DMDC, 2003).

The Army traditionally has fostered a military appearance which is neat and trim.

Therefore, each service member is responsible for meeting the physical fitness and

weight control program standards prescribed in Army Regulation 600-9 (Army

Regulation 600-9, Department of the Army, 1987). Further, an essential function of day-

to-day effectiveness and combat readiness is that all personnel are healthy and physically

fit. Self-discipline to maintain proper weight distribution and high standards of

appearance are essential to every individual in the military (Army Regulation 600-9,

Department of the Army, 1987). For example, the primary objectives of the Army Weight

Control Program are to ensure that all personnel: 1) are able to meet the physical

demands of their duties under combat conditions and 2) present a trim military

appearance at all times. In the event a service member is found to have excessive body fat

during the physical fitness test, the Army views the individual as one who clearly 1)

connotes a lack of personal discipline; 2) detracts from military appearance; and 3) may

indicate a poor state of health, physical fitness, or stamina (Army Regulation 600-9,

Department of the Army, 1987).
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Army Health Care System

The health status of active duty military personnel is critical to the strength,

readiness, and effectiveness of military deployments. Combat readiness is dependent on

soldiers who are physically and psychologically ready to face the challenges inherent in

military missions and frequent deployments. The Army Medical Department (AMEDD)

is primarily responsible for the health care of military personnel. Although, the Air Force

and Navy maintain individual health care systems, the Army is the largest health care

organization within the Department of Defense. It serves all three branches of the service,

Army, Air Force and Navy depending on the military installation within the United States

and overseas.

The mission of the Army Medical Department is three-fold: (1) project and

sustain a healthy and medically protected force to ensure our military forces are deployed

in a state of optimal health, equipped to protect themselves from disease and injury; (2)

deploy a trained and equipped medical force that supports the Army transformation from

an environment of non-combat to combat. This ensures our deploying medical units are

trained and equipped, and capable of supporting the medical requirements of the

deployed forces under any contingency; and (3) to manage the care of the soldier, airman,

marine, navy and the military family. This means the AMEDD must provide quality,

accessible, cost-effective health care services (http://www.armymedicine.army.mil).

Similar to combat units within the military, war is the ultimate test and

justification for existence for the AMEDD. As the combat units around the world are

protecting the American people, the AMEDD personnel are protecting the combat units
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from disease, environmental hazards, and the effects of wounds and injuries sustained

during war and peacetime missions. The motto of the AMEDD is “Conserve the Fighting

Strength.” In other words, the AMEDD has the responsibility to guarantee that

commanders have healthy forces to achieve their missions. The AMEDD reassures

deployed combat personnel that their families back in the United States also receive

quality health care. This focus enables the combat units to concentrate on their missions,

making the mission more successful and casualties less likely

(http://www.armymedicine.army.mil).

Considered a “war-fighting weapon” of its own, the AMEDD takes on the role of

solving health problems in the area of operations. In recent wars, AMEDD personnel,

consisting of physicians, nurses, dentist, licensed practical nurses, combat medics,

laboratory/radiology personnel, physical therapists, dieticians, veterinarians, and

administrative/logistic personnel, have saved the lives of many enemy prisoners of war

and civilians. The AMEDD has been at the forefront of rebuilding, restructuring, and

improving the health systems of other nations. The Commanding General of the AMEDD

is responsible for the overall healthcare systems (Figure 1).
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FIGURE 1. Commanding General MEDCOM

As the Commanding General, he/she ensures that major regional/subordinate

commands carry out the mission of the AMEDD. The map in Figure 2 shows the

regional/subordinate commands where the Army Medical Department has major

facilities. Each facility has a commander who is responsible for the command and control

of that facility and surrounding areas. The levels of command and control for the

regional/subordinate commander are described in Appendix A.

FIGURE 2. Map of Regional/Subordinate Command
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The AMEDD chain of care extends from the fixed medical centers located within

the United States and Europe to field medical units located in Iraq and Afghanistan.

The field medical units, called Combat Support Hospitals (CSH) or Field Surgical Teams

(FST) are under the command of the combat unit commanders to ensure that the medical

field units operation is coordinated with the combat units. Because of the dangerous

operations of combat units and the field medical units, limited statistics are available for

the field medical units. The AMEDD does report that on an average day, 57 beds are

occupied within the CSH and there are 19 discharges or evacuations from this unit. The

total AMEDD statistics for all medical facilities within the United States and Europe

include on an average day: 37,102 clinic visits, 361 patients admitted, 1,309 patient beds

occupied, 28,863 dental procedures, 5,420 immunizations, 63 births, 6,340 radiology

procedures, 81,984 pharmacy procedures, 52,479 laboratory procedures, 2,148 veterinary

outpatient visits, and $22.4 million-worth of food inspected

(http://www.armymedicine.army.mil).

The AMEDD is a large business organization that has approximately 27,000

soldiers and 28,000 civilian employees. In addition, another 20,000 active duty medical

personnel serve in field medical or combat units. The National Guard and Army Reserve

have over 30,000 field medical personnel. The AMEDD manages a $9.7 billion budget

and is responsible for the care of 5 million beneficiaries that include active duty service

members from all branches of the service, retirees and their family members. The

AMEDD has a tremendous responsibility to the combat units who defend the freedom of

this country. Those not associated with the United States military may find it difficult to
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understand that like the combat units, the AMEDD exist for the ultimate test of war

(http://www.armymedicine.army.mil).

A major component of the AMEDD department is the Army Nurse Corps (ANC).

The mission of the Army Nurse Corps is to provide nursing leadership and high quality

nursing care to service members, their families, and retired military and their dependents

during war, peacetime or humanitarian operations, in support of the mission of the Army

Medical Department and professional military medical healthcare system. The vision of

the ANC is to advance professional nursing by being 1) the premier, professional nursing

organization in the world; 2) a leader in research, education, and innovative healthcare

delivery; and 3) the authority in wellness promotion and building healthy communities

(http://www.armymedicine.army.mil). The ANC’s recent professional evolution reflects

not only the requirement of a transformational military, but also its expanded roles in

support of the health care needs of the nation. For example, Army nurses compete with

other members of the Army Medical Department for command positions extending the

nurse’s role into the management of major military medical centers in the United States.

Both the ANC and the AMEDD healthcare providers are key to the success of

implementing the research findings in this study.

Significance of CVD, Cardiovascular Risk Factors & CVD Risk Perceptions

Introduction: Pathogenesis of CVD

The pathogenesis of CVD is an atherosclerosis process that involves vascular

endothelial injury (Ross, 1986). Atherosclerosis is characterized by intimal lesions called

atheromas, so called fibrofatty plaques which protrude into and obstruct the vascular
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lumens, weakening the underlying tunica media. While the tunica media plays a role in

the development of atherosclerosis, the tunica intima which lies just below the

endothelium is the site of the main insult for the atherosclerotic process (Ross, 1979).

This injury to the endothelium creates an inflammatory response which sets the stage for

plaque buildup (Sherwood, 2004). This process represents a “response-to-injury”

hypothesis proposed by Ross and colleagues (1993). This hypothesis posits that

atherosclerosis begins as a response to persistent minimal injury or alteration to the

endothelium.

Decades of persistent minimal injury within the vessel wall results in a sequence

of events leading to the smooth muscle fibro-proliferative lesions of atherosclerosis.

These sequences of events are slow, progressive and complex, and represent six different

types of lesions (Ross, 1999). Type I lesion represents the initial stage of atherosclerosis

that is characterized by the excess accumulation of low-density lipoprotein (LDL)

beneath the endothelium into the intima. LDL is then oxidized primarily by oxidative

waste produced by endothelial cells which produce free radicals that are considered

unstable, highly reactive electron-deficient particles. This oxidation response causes the

endothelial cells to produce chemicals that attract monocytes (white blood cells) to the

area of injury triggering a local inflammatory response. The monocytes then settle

permanently in the vessel wall and become macrophages. The macrophages phagocytize

the oxidized LDL until they are well packed with fatty droplets that appear foamy under

the microscope. Now called foam cells, they engorge the macrophages beneath the vessel

wall and form a visible fatty streak.
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Type II lesion is a fatty streak that is composed of T lymphocytes and lipid-filled

foam cells which do not cause any disturbance in blood flow but are considered the

earliest lesion of atherosclerosis (Ross, 1999). Type II lesion is accelerated by known

cardiovascular risk factors such as high blood cholesterol and smoking.

Progression to a Type III (intermediate) lesion is characterized by an increase in

lipids from intracellular to extracellular storage that is deposited among the layers of

smooth muscle cells. These lipid deposits accumulate beneath the foam cell layer

destabilizing the integrity of the smooth muscle cells.

Type IV lesions are known as the atheroma characterized by an extracellular lipid

core, disarrangement of the intimal and arterial deformity. Inflammatory responses,

complex receptors and a variety of cytokines and growth regulatory molecules are

exerted that create an increase in fibrous tissue on the intimal layer. This fibrous tissue

made up of collagen narrows the opening for blood flow. Oxidized LDL inhibits the

release of nitric oxide from the endothelial cells reducing the vessels ability to dilate

(Libby, 2002). This Type IV lesion is susceptible to sudden rupture lending itself to the

development of a type V lesion, called a fibroatheroma.

Type V lesion, fibroatheroma, has a lipid core and calcification within the lesion

that surrounds the media enriched with lymphocytes, macrophages and foam cells.

Type VI lesion (complicated) is precipitated with calcium that thickens the lesion

and interferes with nutrient exchange. As the lesion progresses, the possibility of

exposure to high thrombogenic substances and inflammatory mediators weaken the

fibrous cap of the plaque causing thrombosis and a cardiovascular event (Libby, 2001).
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Although this process is seldom manifested clinically before the fourth or fifth

decade of life, the “atherosclerotic to CVD” process begins in early childhood. Fatty

plaques (atheromas) have been found postmortem in the aorta and coronary vessels of

children as young as 6 years of age (PDAY Research Group, 1993). The Pathobiological

Determinants of Atherosclerosis in Youth (PDAY) (1993) studied children, adolescents,

and young adults who had died of unrelated causes. Upon examination postmortem,

pathologists found fibrous plaque lesions of the right coronary artery in up to 10% of

females and 15% of males (PDAY Research Group, 1993). An interesting finding in this

study was that in subjects 6-30 year olds, the fibrous plaque lesions were related to

antemortem CVD risk factors such as obesity and dyslipidemia. This link between

modifiable environmental risk factors and healthy lifestyle behaviors has been established

as a clear contributable factor to the development of CVD.

Cardiovascular Risk Factors

A risk factor is any measurable characteristic of an individual that predicts the

individual’s probability of developing certain disease such as CVD. Cardiovascular risk

factors are generally divided into two main categories: modifiable and non-modifiable. A

modifiable risk factor is one in which the characteristic can be changed. In contrast, a

non-modifiable risk factor is one in which the characteristic cannot be changed. An

individual who has a particular risk factor increases the probability of developing a

certain type of disease but it does not necessarily mean that the individual is certain to

develop that disease (Dawber, 1980; AHA Heart Disease and Stroke Statistics-2006

Update, 2006).
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Results from the Framingham Heart Study (FHS) and others have identified non-

modifiable and modifiable risk factors as major contributors to the development of CVD

(Carnethon, 2004; Dawber, 1980; McGill, 2000; Ridker, 2003). Modifiable

cardiovascular risk factors have contributed immensely to the development of CVD.

Major modifiable risk factors include smoking, high blood pressure (hypertension/pre-

hypertension), elevated cholesterol levels (including low HDL), physical inactivity,

obesity/overweight and DM. Non-modifiable risk factors include age, gender,

ethnicity/race, family history, genetic disposition (Dawber, 1980). It is estimated that

75% of CVD can be attributed to modifiable risk factors (Thom 2006). Therefore, many

risk factors for CVD have a strong behavioral component. For example, smoking may

have a powerful effect on health while diet or lack of exercise has a lesser effect. Both

smoking and lack of exercise contribute to the potential development of CVD.

Cardiovascular Risk Factors: The Impact on Young People

Research results over the past 10 years have detected early signs of

atherosclerosis in children. Several studies have demonstrated that up to 25% of the child

or adolescent sample presented with one or more risk factors such as hypertension, high

blood cholesterol levels, smoking, and lack of physical activity (Vale, 2000).

Risk factors that contribute to cardiovascular disease begin in adolescence.

Unhealthy lifestyles starting in the adolescent years make an individual more likely to

develop cardiovascular disease as an adult. The Bogalusa Heart Study reported that a

number of cardiovascular risk factors such as high cholesterol, high blood pressure and
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obesity contribute to the development of early stage atherosclerosis in individuals ranging

in age from two to thirty-nine years old (Berenson 2002).

A study conducted by Spencer (2002) measured cardiovascular risk factors in

college students. The intent was to explore the relationship among cardiovascular risk

factors and evaluate a comprehensive risk-screening and counseling program in college

students aged 18 to 26 years, an age group very similar to the population of service

members used in this dissertation study. The comprehensive program in Spencer’s study

(2002) consisted of screening information and individualized recommendations for

reducing risk factors. The recommendations were provided in a single 20-minute session.

Blood pressure and cholesterol levels were obtained. After a brief review of the risk

assessment survey and blood pressure/cholesterol readings, the subject and researcher

discussed the identified risk factors. Data were collected for over a year with 226 college

students participating in the study. Fifty-seven percent of the participants were women

and 84% were white. Results demonstrated that 29% of these college students had

undesirable total cholesterol levels, 10% had high cholesterol, 10% had high systolic

blood pressure, and 11% had high diastolic blood pressure. More than half of the

participants consumed a diet high in fat, engaged in binge drinking, had a family history

for high cholesterol or blood pressure and reported they experienced elevated stress

levels. Men had higher cardiovascular risk factors than women. Further analysis found

that smoking, binge drinking, eating a diet high in fat and lack of exercise was predictive

of undesirable cholesterol levels. These findings indicate that college students are at risk

for developing cardiovascular disease risk factors and that cardiovascular disease begins
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to develop in young adulthood. The author concluded that efforts are needed to develop

effective screening programs and educate patients about behavior change in the areas of

alcohol, diet, tobacco use, stress and exercise (Spencer, 2002).

AHA reported multiple risk factors exist among young men and women. Youth,

18 to 24 years old, showed a worsening health profile in 2000 compared to 1990. This

age group had the highest prevalence of smoking and obesity compared to adolescents

ages 6-17. In every ethnic group, obesity increased from 22.9% to 30.4% between 1999

to 2002 (Thom 2006). Data from NHANES (1999-2002) showed that the prevalence of

overweight in adolescents ages 12-19 increased from 4.6% to 16.1%. More importantly,

31% of children ages 6-19 are considered at risk of becoming overweight. Overweight is

defined as a body mass index (BMI) of 25.0 to 29.5 kg/m2 (Thom 2006). BMI is

computed as the ratio of weight to the square of height (kg/m2).

In the Healthy People 2010 initiative, the US Department of Health and Human

Services identified a number of cardiovascular risk factors common among young adults:

Tobacco use among adolescents increased to 40% during the 1990s with the highest use

among white teens. The rate of overweight and obesity increased with 11% of those

under the age of 20 considered overweight or obese. The percentage of overweight and

obesity in individuals over the age of 20 is estimated to be at 23%. Exercise levels

continue to be a concern with only 15% of adults over the age of 18 actively engaged in

some form of exercise. Individuals considered to be completely inactive are 40%

(Healthy People 2010, January 2000).
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CVD Risk Perceptions

Risk perception has become an important topic as it relates to CVD risk. CVD

risk perception is defined as the extent to which individuals feel that they are subject to a

health threat such as the development of CVD (Glanz, 2002). A belief is defined as a

state or habit of mind in which trust or confidence is placed in some person or thing.

Beliefs influence perceptions and these beliefs are viewed differently among individuals.

Researchers have evaluated perceptions in the context of beliefs among the general

population about the causes of cardiovascular disease (Avis, 1989; Becker, 1987; Lisk,

1999; Green, 2005; Romero, 2005). Although the majority of the literature concerning

risk perceptions has been conducted on “beliefs,” this study will direct the focus toward

CVD risk perception. Risk Perceptions for this study are conceptualized as perceived

susceptibility, perceived benefits and perceived barriers. Important to understanding

perceptions about CVD risk factors is that measurements reflect an expression of a

desired behavior and cardiovascular disease prevention (Glanz, 2002).

In the 1970s, lack of knowledge was considered the crucial reason for lack of

understanding about causes of heart disease. During this time, only 28% of subjects in a

sample of 617 adults identified smoking as a major cardiovascular risk factor. In a the

same sample, 21% identified high blood pressure and 13% identified cholesterol or a diet

high in fat as risk factors for the development of cardiovascular disease. In this group of

adults, more than one half could not name any of the above mentioned risk factors

(Freedman, 1988; Newman, 1986; Riley, 1986).
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In the 1980s, studies addressed the need for awareness and understanding of

cardiovascular risk factors. In a study conducted with 3,122 adults, more than 70% of the

sample correctly identified at least one of the three main modifiable risk factors. Less

than 5% of the subjects could name three of the main modifiable risk factors (Berenson,

1998, 1992; McGill, 1995, 1997; Strong, 1999).

In the beginning of the 1990s studies examined individual beliefs about coronary

artery disease (CAD). Addressing beliefs is important to understanding cardiovascular

risk factors because beliefs may differ between an individual who is healthy and one who

has a number of risk factors or known cardiovascular disease. For example, perceptions

about risk for CAD were examined in a study of 80 young age siblings unaffected by

cardiovascular disease but were experiencing a recent hospitalization for symptoms for

CAD. Although the siblings had moderate knowledge of risk for CAD, they were

unaware of their family members’ specific risk factors. More importantly, the siblings did

not perceive their own risk factors to be high (Zerwic, King, & Wlasowicz, 1997).

It is important to understand an individual’s perceptions about risk factors for the

development of cardiovascular disease. Understanding the extent of one’s perception

about cardiovascular risk factors will assist health care professionals in determining

implementation of reduction and therapy strategies. Cardiovascular risk factor

modification and reduction strategies should be aimed at identifying an individual’s CVD

risk perception and understanding how risk factors affect their perception about CVD

risk. A study conducted by Zerwic et al (1997) examined perceptions about the causes of

coronary heart disease among 105 hospitalized patients with the diagnosis of myocardial
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infarction or for coronary angiography and those with defined coronary heart disease.

Subjects with known risk factors varied in their perception of cardiovascular risk factors

as causes of coronary artery disease. For example, 64% of smokers recognized smoking

as a personal risk of CAD and only 15% of subjects with hypertension recognized this as

a cause of CVD. Findings suggest that individuals can recognize risk factors that are

applicable to their personal medical history. The findings from Zerwic et al (1997)

indicate that patients may benefit from individualized instruction concerning their

personal risk factor assessment. This approach to reducing cardiovascular risk factors can

have a direct effort on morbidity and mortality rates (Zerwic et al., 1997).

It is well established that cardiovascular risk factors may begin in childhood and

are predictive of future cardiovascular risk and events. Determining the risk of

cardiovascular risk factors for CVD at any early age is ideal. The predictability of

childhood risk factors into middle age has been demonstrated. Current literature on the

impact of atherosclerosis and CVD on young adult men (between the ages of 20 to 40)

has evolved from the Bogalusa Heart Study (Bao, 1994; Berenson, 2002, 1998; Li, 2003;

Newman, 1986; Urbina, 2002) and the Pathobiological Determinants of Atherosclerosis

in Youth Study (McGill, 1998, 2002; Millonig, 2002; Strong, 1999). Another group of

investigators examined cardiovascular risk factors in young men and also confirmed that

obesity, physical inactivity and family history are important to the development of

metabolic syndrome and CVD (Carnethon, 2004; Kip, 2002; Yan, 2003).

Research has demonstrated that atherosclerosis is not a disease of the elderly.

Knoflach and colleagues (2003) evaluated the relationship between traditional risk factors
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(smoking, blood pressure, family history, cholesterol), C-reactive protein and the humoral

and cellular immune reactivity to heat-shock proteins (HSPs) measured by intima-media

thickness (IMT). Like the PDAY study and the Bogulosa heart study, the Atherosclerosis

Risk-Factors in Male Youngsters (ARMY) study confirmed similar observations that

atherosclerotic lesions of the arteries begins in childhood and extends into adulthood

(Knoflach, 2003).

A study similar to the ARMY study (Knoflach, 2003) is needed in the military

population. Cardiovascular risk factor studies conducted among active duty service

members is lacking or limited. A literature search conducted on military personnel and

cardiovascular risk factors resulted in one study by For-Wey (2004) concerning the

influence of recruitment training on serum lipid shifts. The study found that increased

physical activity influenced lipid levels by decreasing overall total cholesterol and

triglyceride levels.

The increased risk of CVD associated with cardiovascular risk factors in middle-

aged persons has been clearly established (Group, 1978; Neaton, 1992; Newman, 1986;

Thomas, 1956). Young adults (20-30 year olds) have also been investigated. For

example, Klag et al (1993) examined cholesterol levels and their relationship to CVD in

young adults. Past research for young men and cardiovascular risk factors have included

ethnicity variation (Winkleyby, 1999); cholesterol, blood pressure, smoking, obesity

(Byczek, 2004; Cohn, 2003; Navas-Nacher, 2001; Romero, 2005; Spencer, 2002; Vale,

2000). These studies included firefighters, college students, both men and women and

various ethnic backgrounds (white, black, Hispanic and Asian). Results identified a
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limited knowledge of CVD risk among young adults (Romero, 2005), and a prevalence of

obesity, elevated total cholesterol and elevated blood pressures that exceeded the Healthy

People 2010 targets (Byczek, 2004). Navas-Nacher et al (2001) conducted a study among

young adult men 18 to 39 years of age and found that the 11,016 subjects who

participated in the study had major cardiovascular risk factors such as smoking and

elevated cholesterol and blood pressure levels. These risk factors were significantly

associated with death from coronary heart disease.

Today, as the evidence grows to support the concept that most cardiovascular

disease is preventable, results from long-term prospective studies consistently identify

persons with low levels of risk factors as having lifelong low levels of heart disease and

stroke (Rosengren, 2001). Moreover, these low levels of risk factors are related to healthy

lifestyles. Data from the Nurses Health Study, for example, suggest that in women,

maintaining a desirable body weight, eating a healthy diet, exercising regularly, not

smoking and consuming a moderate amount of alcohol could account for an 84%

reduction in risk, yet only 3% of the women studied were in that category (Stampfer,

2000). Clearly, the majority of the causes of CVD are known and modifiable.

Cardiovascular risk factors strongly influence and have a powerful effect on long-

term risk for death from CVD. The impact on children and older adults is evident in the

literature. However, even in individuals thought to be healthy, CVD risk factors and risk

perception in young people should not be ignored.
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Purpose Statement/Specific Aims

The purpose of this study was to describe actual cardiovascular disease (CVD)

risk factors and beliefs about CVD risk among active duty military men and women.

Specific aims were to describe: 1) modifiable and non-modifiable cardiovascular risk

factors specific to active duty service members; 2) perceived susceptibility of developing

CVD among active duty service members; 3) perceived benefits and barriers to taking a

health action to decrease the chance of developing CVD among active duty service

members; 4) differences between selected demographic variables (gender, race and rank)

and modifiable cardiovascular risk factors among active duty service members; and 5) the

relationship between modifiable cardiovascular risk factors and perceived susceptibility

for developing CVD among active duty service members. Specific research questions are

presented in Chapter 3, the data analysis section.

Summary

This study described actual cardiovascular disease (CVD) risk factors and beliefs

about CVD among active duty military men and women. The risk factors were

conceptualized as modifiable and non-modifiable. Beliefs about CVD were

conceptualized as perceived susceptibility, and perceived benefits and barriers. Although

the literature supports risk factors for CVD in both men and women, data describing risk

factors among the military population were limited.

The development of CVD is a steady, progressive process that occurs over time

making the disease difficult to identify and change. Because CVD is not a physically

distinguishable disease, the majority of individuals are not diagnosed until later in life.
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Knowledge of perceptions (beliefs) about CVD risk factors and actual cardiovascular

risks factors among active duty service members can provide insight into an individual’s

health and direct the implementation of risk reduction activities that will improve and

maintain the cardiovascular health of active duty service members. This, in turn, will

improve the overall military readiness among this population, decrease health costs and

hopefully decrease CVD among retiree and Veteran Administration (VA) beneficiaries.
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CHAPTER TWO: THEORETICAL FRAMEWORK AND LITERATURE REVIEW

Introduction

Chapter two describes current research about cardiovascular risk factors among

the general population. The Health Belief Model (HBM) is presented as the organizing

theoretical framework for this research. The HBM was modified to fit the military

population and is referred to as the Military Health Belief Model (MHBM). Historically,

a number of studies have been conducted to explain the development of cardiovascular

risk factors and their relationship to the development of CVD. This chapter discusses the

significance of these risk factors and provides an overview and literature on the HBM.

Historical Overview: Health Belief Model (HBM)

The Health Belief Model (HBM) was originally formulated to explain preventive

health behavior and was later reformulated to predict compliance with prescribed medical

regimens (Becker, 1974). The HBM has also been used both to explain change and

maintenance of health-related behaviors and as a guiding framework for health behavior

interventions (Janz, 1984).

A group of social psychologist in the 1950s set out to develop an approach (map)

to understand behavior that evolved from learning theories derived from two major

sources: the Stimulus Response (S-R) Theory (Hull, 1943; Thorndike, 1898; Watson,

1925) and the Cognitive Theory (Lewin, 1935, 1951, 1944; Tolman, 1932). Initially, this

group of social psychologist used the HBM to examine and explain why people failed to

participate in programs to prevent and detect disease (Hochbaum, 1958; Rosenstock,

1974). Later the model was extended to explain people’s responses to symptoms (Kirscht,
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1974) and to explain their behaviors in response to diagnosed illness, in particular, the

issue of adherence to medical regimens (Becker, 1974).

The basic components of the HBM are derived from a well-established body of

psychological and behavioral theories that hypothesize behavior depends mainly upon

two variables: 1) the value placed by an individual on a particular goal; and 2) the

individual’s estimate of the likelihood that a given action will achieve that goal. When

these variables were conceptualized in the context of health-related behavior, 1) the value

was the desire to avoid illness (or if ill, to get well); and 2) the estimate of likelihood of

action that a specific health action will prevent illness (i.e. the individual’s estimate of the

threat of illness, and of the likelihood of being able, through personal action, to reduce

that threat) (Rosenstock, 1960, 1966).

The HBM in its original forms includes three main components and four core

perceptions (Figure 3) (Becker, 1974). The three main components include 1) individual

perceptions, 2) modifying factors; and 3) likelihood of action. Becker (1974) defines

individual perceptions as beliefs about personal susceptibility to a certain disease and

perceptions of seriousness of that disease. These together indicate the implied perceived

threat of the illness for an individual. Modifying factors are not necessarily factors that

can be changed or modified but rather are forces that affect or influence an individual’s

perceptions and include a variety of demographics, sociopsychological factors such as

personality and social class, and structural variables such as knowledge about the disease

and prior contact with it. These modifying factors influence whether or not an individual

will take action. Cues to action, defined as a stimulus to act, might be internal or external.
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Internal cues might include uncomfortable symptoms or thoughts about a condition of an

ill relative or a friend. External cues might include mass media campaigns, advice from

others, and a reminder postcard from a physician. Variables likely to affect initiating

actions include perceived benefits and perceived barriers of preventive behaviors

(Becker, 1974).

The four core perceptions presented in the HBM include perceived susceptibility

to, and perceived severity of, a disease; and perceived benefits and perceived barriers of a

preventive health action. These components are explained in further detail.

1. Perceived susceptibility: an individual’s perception of risk of contracting an

illness/disease. In the event of a diagnosed illness, perceived susceptibility

includes estimates of recurring susceptibility such as belief in the diagnosis.

2. Perceived severity: feelings concerning the seriousness of contracting an illness or

of leaving it untreated. This dimension includes evaluations of both

medical/clinical consequences (i.e. death, disability, and pain) and possible social

consequences (i.e. effects of the conditions on work, family life, and social

relations).

3. Perceived benefits: an individual’s belief about the effectiveness of various

actions to reduce the disease threat. A “sufficiently-threatened” individual would

not be expected to accept the recommended health action unless it was perceived

as feasible and efficacious (Glanz, 2002; Pender, 2002).

4. Perceived barriers: The potential negative aspects of a health action that act as

impediments to undertaking the recommended behavior. A kind of cost-benefit
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analysis is thought to occur wherein an individual weighs the action’s

effectiveness against perceptions that it may be expensive, dangerous (i.e. side

effects, iatrogenic outcomes), unpleasant (i.e. painful, difficult, upsetting),

inconvenient, or time-consuming.

Becker (1974) and Rosenstock (1974) purport that combined perceptions of

susceptibility and severity provide the force to act, and perception of benefits minus

barriers provides the preferred action. The demographic and sociopsychological variables

may alter perceptions and indirectly influence health-related behaviors. Cues to action are

thought to trigger the decision-making process. Important to the HBM is that the model is

predicated on two assumptions: 1) health is a valued goal and 2) cues to action are widely

available.

Numerous versions of the HBM appear in the literature and often include the

concept of self-efficacy (Glanz, 2002; Janz, 1984). In the present study, self-efficacy was

not measured. Rather, a traditional version of the model using the three main components

and four core perceptions adapted to the military population was the focus of this study

(See Figure 4). CVD risk perception defined for this study states the extent to which

individuals believe that they are subject to a health threat, CVD.
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FIGURE 3: Original Health Belief Model (HBM)

Individual Perceptions Modifying Factors Likelihood of Action

DEMOGRAPHIC VARIABLES
(age, sex, race, ethnicity)
SOCIOPSYCHOLOGICAL
VARIABLES (income, education,
cost, marital status)

PERCEIVED BENEFITS OF
PREVENTIVE ACTION
Minus

PERCEIVED BARRIERS
TO PREVENTIVE ACTION

PERCEIVED SUSCEPTIBILITY
TO DISEASE “X”

PERCEIVED SEVERITY OF
DISEASE “X”

PERCEIVED THREAT OF
DISEASE “X”

LIKELIHOOD OF TAKING
PREVENTIVE HEALTH ACTION

CUE TO ACTION
Mass media campaign
Advice from others
Reminder postcard from doctor or dentist
Illness of family member or friend
Newspaper or magazine article
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FIGURE 4: Military Health Belief Model (MHBM)

Cue to Action Individual Influencing Likelihood Outcomes
Perceptions Factors of Action

Actual Cardiovascular
Risk Factors

Perceived Susceptibility to
Disease (CVD)

Perceived Severity of
Disease (CVD)

Demographic Variables:
age, sex, race, ethnicity
Sociopsychological
Variables: income, marital
status, education level,
cost/time of health action
Military Variables: rank,
MOS (job description),
past/potential deployment

Perceived Threat of
Disease (CVD)

Perceived Benefits of
Preventive Action
Minus

Perceived Barriers of
Preventive Action

Likelihood of Taking
Preventive Health Action

Decrease Risk
Of CVD

Increase Military
Readiness and Decrease
Health Cost
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The Fit of the HBM to the Military Population

The original HBM from Rosenstock and colleagues (1974) identified the model as

one that is concerned with the subjective world of the acting individual. The theoretical

components describe in the early 1970s are 1) the individual’s psychological “readiness

to take action” relative to a particular health condition, determined by both the

individual’s perceived “susceptibility” or vulnerability to the particular condition, and by

his perceptions of the “severity” of the consequences of contracting the condition; and 2)

the individual’s evaluation of the advocated health action in terms of its feasibility and

efficaciousness (for example, his/her estimate of the action’s potential “benefits” in

reducing actual (or perceived) susceptibility and/or severity), weighed against his

perceptions of psychological and other “barriers” or “costs” of the proposed action.

Finally, a “stimulus” either “internal” (for example, perception of bodily states) or

“external” (for example, interpersonal interactions, mass media communications, and

personal knowledge of someone affected by the condition) must occur to trigger the

appropriate health behavior. This trigger is termed “cue to action” (Rosenstock, 1974).

The HBM has been utilized in specific populations. For example, Ali (2002)

tested the predictors of coronary heart disease preventive behaviors using an adapted

form of the HBM in a sample of women. Thato and colleagues (2003) conducted a study

to describe the prevalence of premarital sexual behavior and identify predictors of

condom use using the expanded HBM among vocational students in Thailand. Others

have tested the HBM in college women in an osteoporosis prevention program (Wallace,
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2002) and prediction of diet and exercise behavior of obese and nonobese adolescents

(O’Connell, 1985).

For this present study, the HBM was modified/adapted for the military population

and is referred to as the military health belief model (MHBM) (See Figure 4). The

MHBM consists of five main components and four core perceptions. The main

components include 1) cue to action, 2) individual perceptions, 3) influencing factors,

4) likelihood of action, and 5) outcomes.

In the original model, cues to action included mass media campaigns, advice from

others, provider reminders and illness of family member or friend. In the MHBM, these

cues, or the stimulus to act, are replaced with the presence of cardiovascular risk factors

(smoking, hypertension, DM, physical inactivity, obesity/overweight, and elevated

cholesterol). Modifying factors has been changed to influencing factors to reflect their

effect on individual perceptions. Influencing factors also include military variables (rank,

unit/MOS, past/potential deployment). Outcomes in the MHBM include decrease risk of

CVD, increased military readiness and decreased health cost. The four core perceptions

are unchanged from the original HBM (See Figure 3).

The MHBM states that actual cardiovascular risk factors and influencing factors

(rank, MOS, past/potential deployment) effect an active duty service member’s individual

perceptions. Individual perceptions included perceived susceptibility to CVD and

perceived severity of CVD which influences perceived threat of CVD, perceived benefits

and perceived barriers of a preventive health action. In addition, influencing factors

impact benefits and barriers to preventive action which influence the likelihood of taking
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a preventive health action. The outcomes in the MHBM consist of decreased risk of

CVD, increased military readiness and decreased health cost.

Summary

The HBM was proposed in the 1960s as a framework for exploring why some

people took actions to avoid an illness and others failed to take preventive actions. The

significant contribution of the HBM indicates that this model has the ability to predict

and evaluate who would or would not use cardiovascular preventive measures and may

suggest interventions aimed at encouraging active duty service members to engage in

healthy behaviors.

Literature Review: Health Belief Model (HBM)

The HBM stands out as the most frequently cited and researched social-

psychological models of health related behavior (Becker, 1974, 1975; Glanz, 2002;

Harrison, 1992; Janz, 1984). The HBM purports that the health behavior or in the case of

this study, cardiovascular risk factors are a function of the perceptions an individual has

of vulnerability to an illness and the perceived potential effectiveness of treatment with

respect to deciding whether to seek medical attention or change a behavior to reduce the

risk of developing CVD. Developers (Becker, 1974; Rosenstock, 1966, 1974) maintain

that a health related behavior is determined by whether individuals 1) perceive

themselves to be susceptible to a particular health problem or believe there is a chance of

contracting a specific illness; 2) perceive this health problem as serious or believe there

are consequences to contracting this health problem (death, disability, loss of job); 3) are

convinced that treatment or prevention activities are effective but yet not overly costly in
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terms of effort, pain, money; and 4) are exposed to a cue to take a health action (Becker,

1974; Rosenstock, 1966, 1974).

While the HBM does not suggest ways to change health behaviors, it does

emphasize the need to assess individual perceptions and beliefs. The core dimensions of

the HBM can be readily assessed and potentially altered. For example, if assessment of

beliefs becomes routine in a screening interview during an outpatient visit, then the nurse

can tailor interventions to meet the client’s needs through corrective information,

exposure to role models, motive-arousing appeals, or prioritizing of the regimen. The

HBM can only account for the variance in health-related behaviors governed by attitudes

and beliefs. In addition, environmental and habitual influences also impact behavior

changes related to cardiovascular risk reduction. In other words, assessment of attitudes

and beliefs is less useful among smokers with a strong habitual component than those

without it.

Several decades of research with the HBM in many research settings and topics

has resulted in some general conclusions regarding the model’s utility. First, the HBM

has worked well in predicting preventive health behaviors such as obtaining vaccinations

to avoid specific illnesses (Kirscht, 1988; Rosenstock, 1966). The model is less

successful when the health behavior is not associated with a specific threat, such as

obtaining an annual physical examination or when the behavior requires that a routine be

established, such as dental flossing (Janz & Becker, 1984; Kirscht, 1988). Second, the

components of the model do not perform equally well in those studies that successfully

predict health behavior (Kirscht, 1988). For example, in some models barriers and
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benefits are better predictors of health behavior than susceptibility and severity.

However, a number of models find that all four variables significantly predict such

behavior. Additions to the model, such as mass media as a cue to action have proven

significant less consistently (Kirscht, 1988). Past use of the HBM with food behavior has

generally focused on food restriction dieting (Becker, 1977). Other researchers have

attempted to predict changes in dietary patterns focusing on fat and cholesterol reduction

or increase in fiber and complex carbohydrate intake (Contento, 1990; McIntosh, 1996;

McIntosh, 1995; Tuorila, 1987).

The HBM has subsequently been applied to many other types of health-related

behavior, including attendance to screenings and compliance with both short and long

term treatments (Becker, 1980; Kasl, 1974; King, 1982). The model has also been studied

in cervical screening (Bish, 2000), obesity among adolescents (O'Connell, 1985), genetic

testing for cystic fibrosis (O'Connor, 1999), food safety (Schafer, 1993), and exercise

adherence (Mirotznik, 1995). Results from these studies identified the HBM is associated

with individuals’ decisions in the area of health behaviors. O’Connell (1985) and

Mirotznik (1995) studied exercise behavior. Both studies identified perceived benefits of

diet and exercise behavior as a powerful predictor of dieting behavior for the obese

adolescents, and that health beliefs are associated with exercise adherence. Also, Schafer

(1993) reported that those who feel a personal threat to their health and believe they can

do something about it are more likely to engage in food safety behavior.

Evidence of an association between health beliefs and participation in preventive

programs has been shown in the early detection of cancer. The HBM model appears more
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frequently in the literature explaining health issues such as breast cancer screening (Bish,

2000; Calnan, 1984; Champion, 1985, 1988; Cole, 1997; Fulton, 1987) than

cardiovascular screening and intervention. Recent studies involving the HBM and breast

cancer screening behaviors include studies conducted by Russell & colleagues (2006) and

Yarbrough & Braden (2001). Yarbrough & Braden (2001), in their review of studies of

women from various racial and ethnic groups, found only low to modest correlations

between health beliefs and screening. The researchers recommended taking into account

the sociocultural context of ethnic women in breast cancer screening behavior

(Yarbrough, 2001). Therefore, Russell and colleagues (2006) conducted a study to

examine variations in cultural and health beliefs about mammography screening among a

socioeconomically diverse sample of African American and Caucasian women to identify

which set of beliefs predicted mammography screening adherence. African American

women were more fatalistic about breast cancer and perceived fewer benefits to

screening. Mammography screening-adherent women were more future oriented and had

fewer barriers to screening. Findings indicated that cultural beliefs are important to

consider for behavioral interventions to increase mammography screening in both

African American and Caucasian women (Russell, 2006).

Current literature concerning the HBM, typically utilized this model to explain

preventive screening for routine pap smear testing (Bish, 2000), benefits and barriers to

dietary sodium adherence (Welch, 2006), mammogram screening (Ham, 2006), condom

use among adolescent Thai vocational students (Thato, 2003), tattooing among college
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students (Koch, 2005), and osteoporosis prevention in women (Sedlak, 2005; Wallace,

2002).

Some aspects of the HBM have been applied to the understanding of the

experience of diabetes. Gillibrand & Stevenson (2006) investigated the HBM among

young people, ages 16-25 years old with Type I diabetes. Results indicated that high

levels of family support and low locus of control beliefs in powerful others to control

their diabetes reduced the young person’s perception of severity and vulnerability to

diabetes related complications. High internal locus of control beliefs and high levels of

self-efficacy predicated the benefits of adhering to the self care regime as outweighing

the costs of doing so. Adherence to self care regime was predicted by high levels of

family support (Gillibrand, 2006).

The benefits of modifying health behaviors or reducing risk factors to prevent

cardiovascular disease are supported in the literature (King, 1982; McIntosh, 1996;

McIntosh, 1995; Welch, 2006). The Health Belief Model has considered factors that

contribute to an individual’s perceived state of health or risk of disease and to the

individual’s probability of taking appropriate health plans of action (Vale, 2000). A study

conducted by Vale (2000) utilized the Health Belief Model as the conceptual framework

to determine if adolescents and young adults could identify cardiac risk factors and if

prevention of coronary heart disease was important to them. A convenience sample of 63

adolescents and young adults ages 18 to 21 years old were able to identify the cardiac risk

factors including: male gender (2%), increasing age (2%), positive family history (37%),
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high blood cholesterol level (49%), high blood pressure (17%), cigarette smoking (63%);

and sedentary lifestyle (27%) (Vale, 2000).

Participants were also able to identify the preventive measures against heart

disease such as low-cholesterol diet (6%), smoking cessation (38%), regular exercise

(76%) and blood pressure control (0%). None of the participants identified blood pressure

control as a preventive measure. Important to note that 76% of participants (n = 48)

documented “healthy diet” without being specific. This finding indicates that the

participants are aware of a link between diet and the development of heart disease.

Almost two thirds (63%) of the participants identified smoking as a risk factor and 38%

identified smoking cessation as a preventive measure. Over three fourths (76%) of the

participants identified exercise as a preventive measure and 27% identified sedentary

lifestyle as a risk factor (Vale, 2000). The majority (87%) responded that prevention of

heart disease was important to them. In addition, 48% responded that they would like

more information. It could possibly be that the participants believe they had enough

information. Results to the question on the identification of cardiac risk factors indicate

that more health education is needed to research the adolescent and young adult

population (Vale 2000).

From its early development, the HBM has extended its application across a

number of health screening and behaviors such as TB, immunizations, food safety,

breast/cancer screening, genetic testing, mammography, AIDS, condom use, tattooing

among college students, osteoporosis, DM in young people (Becker, 1977; Becker, 1974,

1975; Bish, 2000; Champion, 1985; Gillibrand, 2006; Harrison, 1992; Janz, 1988; King,
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1982; Koch, 2005; O'Connor, 1999; Russell, 2006; Schafer, 1993; Sedlak, 2005; Wallace,

2002) Studies that relate to cardiovascular health include prediction of coronary heart

disease prevention behaviors in women (Ali, 2002), exercise participation among

Jordanian myocardial infarction patients (Al-Ali, 2004), benefits and barriers to dietary

sodium adherence (Welch, 2006), coronary heart disease exercise program (Mirotznik,

1995), and reduce fat and cholesterol intake (McIntosh, 1996).

Ali (2002) investigated predictors of coronary heart disease preventive behaviors

using an adapted form of the HBM in a sample of 178 women. The predictor variables

were perceptions of susceptibility to CHD, perceptions of seriousness of CHD, general

health motivation, social support, and knowledge of risk factors of CHD. The investigator

constructed an instrument that consisted of 27 items including 11 CHD preventive

behaviors, 10 knowledge of CHD risk factors, 1 perception of susceptibility to CHD, 2

perceptions of seriousness of CHD, 1 general health motivation, and 2 for social support.

Results revealed that susceptibility to CHD, seriousness of CHD, knowledge of risk

factors of CHD, and general health motivation together explained 76% of the variance of

CHD behaviors. Implications to consider are that the HBM variables provides health care

professionals and researchers a way to address CHD prevention in women (Ali, 2002).

Al-Ali (2004) examined the effect of the HBM in explaining exercise

participation among 98 Jordanian myocardial infarction patients. Results indicated that

Jordanian MI patients had a high score in perceived severity and a low score in perceived

barriers. Results also showed a significant correlation (r = .326, p < .01) between exercise
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participation and health beliefs and sociodemographics such as age, annual income, level

of education and physician recommendation (Al-Ali, 2004).

The literature also describes benefits of and barriers to dietary sodium adherence.

Welch and colleagues (2006) conducted a study based on the HBM to evaluate the

reliability and validity of the Beliefs about Dietary Compliance Scale (BDCS) that

described perceived benefits and barriers over time, and identified individual benefits and

barriers that may be amenable to tailored interventions. The study initially involved 229

African American hemodialysis patients. This study provided initial evidence for internal

consistency reliability, test-retest reliability, and factor structure of the BDCS (Welch,

2006).

Edwards & colleagues (2002) investigated prostate cancer screening among

African American male beneficiaries (not active duty) in military settings using the

HBM. The literature indicates a lack of CVD risk factor studies in active duty service

members; studies are more common in beneficiaries such as family members or retirees.

Two unpublished theses concerned active duty Air Force males’ beliefs and practices

related to testicular cancer and testicular self-exams (Barnes, 2000). Herberger (2000)

investigated health beliefs of active duty army women, specifically barriers to well

women examination. The purpose of Barnes’ study (2000) was to investigate the beliefs

and practices of active duty Air Force males related to testicular cancer and testicular

self-examination. A sample of 100 men was included and data were collected using a

questionnaire adapted from Champion’s tool (1985) measuring variables related to breast

self-examination. Results revealed that majority of the men had never practiced testicular
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self-examination, and they had no specific barriers to practicing testicular self-

examination. In the study by Herberger (2000), barriers of the HBM were used as the

framework. Using a questionnaire to measure barriers based on a Likert scale, the

investigator reported that within a 12 month timeframe, women did not report having a

breast examination (71%) and pap smear (77%). The major barrier to seeking well

woman care was the provider relationship noted by items about continuity of care and the

ability to pick a good provider.

CVD: Risk Factors

A cardiovascular risk factor is a condition that is associated with an increased

chance of developing CVD. The characteristics may be exposure to an environment agent

(tobacco smoke), an intervening variable (increased blood cholesterol), an actual

environment agent (diet high in fats), a genetic variant (low-density lipoprotein[LDL]

receptor defect), another disease (hypertension or diabetes), or an early or preclinical

manifestation of CAD (electrocardiographic abnormality) (Fuster, 2005). This broad

definition of a risk factor is most useful in the early stages of investigating a disease.

For over fifty years, evidence supports that atherosclerosis begins in childhood

and progresses through young adulthood to cause CVD in the middle and later years of

one’s life (Dawber, 1960, 1980). Previously thought to be a result from aging,

atherosclerosis is now thought to be caused by a number of genetic-environmental

interactions (LDL receptor defect or smoking) that are predictors of CVD incidence in

adulthood and are associated with advanced atherosclerotic lesions. Cardiovascular risk

factors play a major role in the development of atherosclerosis.
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The debate whether to modify a cardiovascular risk factor in order to reduce the

risk of CVD has raged for many years. The Framingham Heart Study (FHS) (Dawber,

1980) and others (Hubert, 1983; Hunink, 1997; Kannel, 1979) have clearly addressed this

debate. In particular, reducing serum cholesterol levels (Steinberg, 1999), hypertension

(Psaty, 2003) and eliminating smoking (Critchley, 2003) reduces the risk of CVD.

Between 1930 and 1950, a number of reports indicated that patients with CVD had higher

levels of blood cholesterol and higher blood pressures than other patients and were

predominantly male (Gertler, 1950); (Master, 1939) (Steiner, 1941). However,

conclusions concerning these reports were limited by the case-control study design

because blood cholesterol and blood pressure were measured after a myocardial

infarction had occurred. In order to support a causal relation, it was necessary to measure

such variables as blood cholesterol and blood pressure in healthy persons then measure

the subsequent incidence of CVD. Relating the occurrence of disease to the previously

measured variables of blood cholesterol and blood pressure necessitated a prospective or

longitudinal study. Such a study was initiated in 1948 by the Division of Chronic Disease

of the United States Public Health Service among the residents of Framingham, MA. In

1949, the project was transferred to the newly established National Heart Institute. In

1950, The Framingham Heart Study (FHS) was implemented in which over 5,000 adults

30 to 59 years of age who were free of cardiovascular disease were enrolled (Fuster,

2005).

Before the FHS would make its mark, in 1953, three U.S. Army pathologists

surprised the medical community with their landmark article (Enos, 1953) describing the
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advanced process of atherosclerosis in the coronary arteries of young (average age, 22

years) Korean war battle casualties. It was at this time that the concept of risk factors was

just emerging and the causal relationship between risk factors and atherosclerosis had not

been established. The idea that a certain lifestyle in youth could affect a process with

deadly consequences in middle age seemed improbable. Approximately eighteen years

later, a similar study by McNamara and colleagues (1971) was conducted on American

soldiers in Vietnam. The patients were all young male combat troops killed in action with

a mean age of 22 years. This study demonstrated that 45% of the soldiers had some

evidence of atherosclerosis; 5% had gross evidence of severe coronary atherosclerosis;

and no one had angiographic evidence of severe coronary narrowing (McNamara, 1971).

The Korean War battle study by Enos (1953) contributed significantly to the

understanding of the natural history of coronary heart disease and set the stage for

understanding the influence of cardiovascular risk factors on the development of CVD.

The Framingham Heart Study (FHS) research design was a descriptive

prospective longitudinal cohort study. The objective was to identify the common factors

or characteristics that contributed to CVD by following 5,209 men and women between

the ages of 30 and 62 over a long period of time (Dawber, 1980; McGill, 1979). By 1957,

ninety percent of the subjects had been followed for 4 years. The investigators had

learned that 1 in 20 subjects had experienced a new episode of coronary artery disease

(CAD). The rate of new events in men was about twice that in women. Men with

hypertension, obesity, or increased serum cholesterol concentration at the initial

examination had two to six times the rates of new CAD events. The effect of obesity was
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largely accounted for by its association with hypertension. CAD was more frequent in

heavy smokers, but the association was not statistically significant (Fuster, 2005). In

1959, at the six year follow-up report, smoking was added as a predicator of CAD

(Dawber, 1959).

During the 1950s and early 1960s, similar longitudinal epidemiologic studies

were started in Albany, NY (Hilleboe, 1954); Chicago (Paul, 1963); Tecumseh, MI

(Epstein, 1965); and San Francisco (Rosenman, 1975). Results from these studies

supported the Framingham results for high blood cholesterol, high blood pressure, and

smoking as major risk factors. In 1978, a team of investigators recognized the need to

pool data from five major longitudinal studies in order to evaluate the relationship

between certain risk factors and coronary heart disease (CHD) (Doyle, 1978). A pooled

descriptive retrospective longitudinal study included subjects from the Albany Civil

Servant, Chicago People Gas Company, Chicago Western Electric Company,

Framingham community, and the Tecumseh community. The subjects represented 8,422

male only subjects between the ages of 40 and 64. In addition to age and male sex, this

comprehensive study firmly established high blood pressure, high blood cholesterol,

diabetes mellitus, and smoking as predictors for the development of CVD (Doyle, 1978).

The 1970s started with a group of investigators who were interested in the

incidence and prevalence of cardiovascular risk factors among children, adolescents and

young adults. Researchers in Bogalusa, Louisiana began a comprehensive epidemiologic

study of the early natural history of atherosclerosis in children and young adults from a

semi rural, biracial (65% white, 35% black) community. The investigators described the
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distributions and interrelations between risk factors, atherosclerosis and CVD (Freedman,

1988; Newman, 1986; Riley, 1986). In 93 young persons between the age of 2 to 39 who

had died from accidents, homicides, or suicides and were later autopsied, Berenson and

colleagues found that cardiovascular risk factors that were measured years earlier were

associated with atherosclerotic lesions and renal changes related to hypertension

(Berenson, 1998, 1992). The other group of investigators to take an interest in youth was

the Pathobiological Determinants of Atherosclerosis in Youth (PDAY) study researchers

(Strong, 1999). They collected data on 3000 persons aged 15-34 years who died from

external causes such as homicides, accidents, or suicides and were later autopsied.

Cardiovascular risk factors and atherosclerosis were assessed and evaluated by post-

mortem blood samples and measurements obtained on arteries and aortas. The

investigators confirmed the prevalence and rapid progression of raised lesions in the

arteries. In addition to age and male as a risk factor, the findings confirmed low high-

density lipoprotein cholesterol (HDL-C) level, hypertension, smoking, obesity and

hyperglycemia as associated with raised lesions (McGill, 1998, 2000, 1995, 1997; Strong,

1999). Observational evidence strongly indicates that obesity (Alexander, 2001; Hubert,

1983) and lack of physical activity (Jonker, 2006; Kannel, 1970; Sesso, 2000) increase

the risk of CVD.

The FHS investigators as well as other researchers have identified the most

important non-modifiable risk factors, age and gender (Dawber, 1980). The modifiable

risk factors that contribute significantly to the development of CVD are high blood

pressure, high blood cholesterol levels (including low HDL-C), obesity, physical
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inactivity, smoking, and diabetes mellitus (Carnethon, 2004; Dawber, 1980; McGill,

2000). Many studies using coronary artery angiography and other in vivo quantitative

evaluation techniques confirmed the association of coronary atherothrombosis with the

risk factors in living persons, but they did not show how early in life the risk factors

began to accelerate atherosclerosis. The current evidence is strong that lipoproteins,

smoking, blood pressure, obesity, and blood glucose influence the early stages of

atherosclerosis at least twenty or more years before clinical CAD appears (Berenson,

2002, 1998, 1992; Carnethon, 2004; Clearfield, 2005; Cooper, 2004; de Ferranti, 2002;

Juonala, 2005; McGill, 2002, 1997, 2000). This association with the early stages of

atherosclerosis strengthens the conclusion that the risk factors are causal and encourages

the belief that risk factor modification early in life will contribute to primary prevention

of CAD. The list of risk factors, now called cardiovascular risk factors (a term coined by

Dr. William Kannel, the first director of the FHS, continues to grow as the information

from the Framingham Heart Study and results of numerous other studies of CVD become

available (Millonig, 2002; Miura, 2001; Neaton, 1992; Panagiotakos, 2005; Ridker, 2002,

1998).

Non-Modifiable and Modifiable Cardiovascular Risk Factors

The fact that atherosclerotic plaque is largely made up of cholesterol has been

known since the middle of the 19th century. Only in the 20th century, when the toll from

infectious diseases was decreased, did people live long enough to experience the effects

of atherosclerosis on general health. By the 1930s and 1940s, the death rate in the U.S.

from atherosclerotic heart disease was increasing at an alarming rate and it was clear that
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CVD was nearly epidemic. The reasons for this epidemic were not entirely clear. Some

scientists were convinced that there was a single cause for atherosclerosis-dietary, fat and

cholesterol, while others were more impressed by the association of high blood pressure

or cigarette smoking with myocardial infarction. Most researchers favored the theory that

there had to be multiple causes for atherosclerosis (Dawber, 1980, 1959).

Gender

Gender as a non-modifiable cardiovascular risk factor is highest among men

compared to women (premenopausal age) (AHA Heart Disease and Stroke Statistics-

2006 Update, 2006). Coronary heart disease (CHD) is much more common in men,

especially at younger ages. Both behavioral and biological explanations have been

suggested for the gender difference. The simplest explanation is the higher prevalence of

risk factors in young men, compared to women (Berenson, 1998; 2002). Another

explanation is the protection conferred by the female hormones in young women. At

older ages, the gender predisposition becomes less apparent and a women’s risk

substantially increases after menopause. Recently, a number of studies have reported that

CHD is on the increase among women, and complications of heart attacks are more

serious in women than among men (Strong, 1999; van Lennep, 2002). The majority of

risk factors for CVD are similar for both men and women and the evidence for children

and adolescents is increasing. However, the true picture of CVD risk factor prevalence is

lacking in the younger and lower ranking military population.
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Race/Ethnicity

Ethnic differences for CVD are prevalent among African American, Mexican

American, Asian and White individuals. Compared to Whites, African Americans and

Mexican Americans adults have the highest prevalence of excess weight, physical

inactivity, diabetes, and hypertension (American Heart Association 2006). Winkley et al

(1999) evaluated ethnic differences in CVD risk factors at the age in which differences

were apparent and remained later in life after accounting for socioeconomic status (SES).

The sample in this study consisted of 2769 African American, 2854 Mexican American

and 2063 White (non-Hispanic) between the age of 6 to 24 years. Outcome measures

included body mass index (BMI), percentage of energy from dietary fat, cigarette

smoking, systolic blood pressure, glycosylated hemoglobin (HbA1c) and non-high-

density lipoprotein cholesterol (non-HDL-c is the difference between total cholesterol

and HDL-C). BMI levels were significantly higher for African American and Mexican

American girls than White girls. Percentage of energy from dietary fat was also

significantly higher for African American boys than White. HbA1c were higher in

African American and Mexican American boys and girls for all ages compared to White.

Blood pressure levels were higher for African American girls than for White girls. In

contrast, smoking prevalence was highest for White girls and boys especially those from

a low-SES income. These findings show strong ethnic differences in CVD risk factors

among youth. The differences highlight the need for prevention program to begin early in

childhood and continue throughout young adulthood to reduce the risk of CVD (Winkley,

1999). Ethnicity or race is based on asking participants to identify themselves as African
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American, Mexican or Mexican American, White (non-Hispanic), Asian or Pacific

Islander, Hispanic, Eskimo or American Indian.

Family History/Genetic Disposition

CVD, particularly when occurring in younger persons, was recognized long ago

as clustering in families. The physiologic basis of familial clustering was based on the

identification of individuals with extremely high serum cholesterol levels (Miller, 1938),

identified as a syndrome transmitted as an autosomal-dominant trait known as familial

hypercholesterolemia and ultimately traced to a defect in the LDL receptor gene

(Goldstein, 1975). Subsequently, investigators have found many genes and genetic

variants associated with lipid and lipoprotein abnormalities, with risk for CVD

(Shearman, 2000; Yang, 2005). These variants included polymorphisms in genes

affecting lipoproteins-apolipoproteins, receptors, enzymes, transport proteins (Breslow,

2000); genes affecting hemostatsis (Franco, 2001); genes affecting tissues of the arterial

wall and the inflammatory response (Buono, 2002); and genes affecting the responses of

plasma lipoproteins to diet (Krauss, 2001). Despite progress in genetic markers, genetic

polymorphisms are of limited value in predicting an individual’s susceptibility to CVD in

everyday clinical practice. Meanwhile, a family history of CVD remains a powerful

predictor of risk for CVD independent of the other known risk factors (Scheuner, 2001).

The military health care system collects enormous amounts of health data on

active duty service members that includes immunizations, HIV and DNA testing.

However, health information concerning family genetic history is limited. Information on

family or genetic history is an issue only when a service member is diagnosed with a
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certain disease. For example, when a service member is diagnosed with diabetes then

family history becomes an issue.

Age

CVD is the leading cause of death in the United States and once considered a

disease of middle age; heart disease is the third leading cause of death among adults

between the ages of 25 to 44 years old. Advancing age is considered the most powerful

independent risk factor for CVD with risk of stroke doubling every decade after the age

of 55. The age at which screening for cardiovascular risk factors in controversial and

often leads the public in to thinking that screening should be put off until into the middle

age time frame. However, the National Cholesterol Education Program (NCEP)

recommends blood cholesterol screening every 5 years for all adults aged 20 years or

older (NCEP, 2001). Detection and treatment of hypertension in primary prevention

should be initiated in young adulthood (McCarron, 2000). Age is calculated in years from

the participant’s reported birth date.

The prevalence of atherosclerosis and CVD is evident in children and adolescents

(Berenson, 1998; 2002; Spencer, 2003; Strong, 1999). Therefore, CVD risk factors need

to be addressed at an early age. The young military population is in need of a study to

determine if actual cardiovascular risk factors exist within this group of individuals.

Elevated Cholesterol (Hypercholesterolemia)

Measurement of serum cholesterol became a major concern when its usefulness in

predicting CVD risk was established in 1956 by a group of investigators interested in the

relationship between cholesterol and atherosclerosis (Gofman, 1956). A study was
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implemented to evaluate cholesterol measurements as predictors of a myocardial

infarction. The sample included 15,000 subjects in a period of 3 years between the ages

of 40 and 59 years with 4,914 of the sample being men. The results indicated thee was an

association between cholesterol, in particular low high-density lipoproteins (HDL)

concentration and CVD (Gofman, 1956)

Twenty years later similar results confirmed a relationship between cholesterol

and CVD. Miller & Miller (1975) conducted an experimental study with eight middle-

aged subjects with hypercholesterolemia who where injected with an intravenous infusion

of radiolabelled cholesterol. Then, on four consecutive days, cholesterol, low-density

lipoprotein (LDL) and high-density lipoprotein (HDL) were analyzed. The conclusion

from this study indicated that cholesterol levels increase with decreasing HDL levels

since HDL facilitates the uptake of cholesterol from the peripheral tissues and transport it

to the liver for catabolism and excretion (Miller, 1975).

Low HDL cholesterol currently is recognized as a common and powerful risk

factor for CVD (Austin, 1988; Cui, 2001; Krauss, 1982). The predictive value of this risk

factor has been confirmed in other observational studies since it was initially described

(Gardner, 1996); (Sharrett, 2001). The role of small, dense LDL is complicated by its

association with hypertriglyceridemia, low HDL cholesterol, obesity, and insulin

resistance-all features of the metabolic syndrome. This lipoprotein subclass is influenced

both by genetics and diet (Krauss, 2001), and by the same interventions that modulate

other components of the metabolic syndrome (Lamarche, 1999).
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The young and lower ranking military personnel are subjected to either eating in

fast food establishments or military dinning facilities that provide large amounts of soft

drink products and desserts. This creates an environment of eating high fat foods lending

to the possibility of individuals with high cholesterol levels.

Elevated Triglycerides

Serum triglycerides as an independent risk factor for CVD was first reported in

1959 (Albrink, 1959). This experimental research design consisted of 100 subjects, 82

men and 18 women between the ages of 21 to 78 years with a documented history of

myocardial infarction. A control group consisted of a heterogeneous group of healthy

group of individuals without evidence of vascular or known metabolic disorders ranging

in ages from 20 to 78. The results of this study suggest that the metabolism of

triglycerides is the lipid abnormality maybe the operative of coronary heart disease

(CAD) (Albrink, 1959).

A National Institutes of Health (NIH) Consensus Development Panel in 1993

concluded that although triglyceride-rich lipoproteins were atherogenic, the predictive

power of serum triglyceride concentration for CVD often was lost when the analysis

included adjustment for other lipid risk factors, particularly low HDL cholesterol (NIH

Consensus Development Panel on Triglyceride, 1993). In 1996, a meta-analysis was

conducted consisting of seventeen prospective studies that included 46,413 men and

10,864 women using the standard meta-analysis calculations, relative risks (RR) and 95%

confidence intervals (CI). Only studies reporting the association between fasting

triglyceride levels and incident cardiovascular events such as MI were included. Results
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indicated that triglycerides were indeed an independent risk factor for CVD for both men

and women in the general population (Hokanson, 1996). As the metabolic syndrome was

recognized, it became apparent that increased triglyceride concentrations were part of this

syndrome with its several atherogenic factors and that its frequent but inconsistent

relation with CVD might be because of this association (Dandona, 2005; Ford, 2002).

Active duty service members are also subjected to diets high in calories as seen in

meals eaten in the field. These meals are called “meals-ready-to-eat” or “MREs.” These

meals have a high calorie count to ensure calories are provided given back to service

members during times of high stress. For example, during deployments, MREs are

rationed to service members as their meals for the day. The content of these meals creates

a possibility of high cholesterol and triglycerides levels.

High Blood Pressure (Hypertension/Pre-hypertension)

Hypertension (HTN) follows closely behind lipids on the list of classical risk

factors for atherosclerosis. Prehypertension is defined as a systolic blood pressure of 120-

139 mm Hg or a diastolic blood pressure of 80-89 mm Hg. HTN is defined as a sustained

elevation of systematic arterial blood pressure with a systolic blood pressure of 140 mm

Hg or higher or diastolic pressure of 90 mm Hg or higher (AHA Statistics Update, 2006).

Long before the modern epidemiologic studies of CVD, physicians recognized

that individuals with increased blood pressure were more susceptible to CVD (Master,

1939). The Framingham Study found that systolic blood pressure was a better predictor

than diastolic blood pressure for the development of CVD (Dawber, 1980). In addition, a

meta-analysis of nine prospective observational studies was conducted on a total of
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420,000 subjects aged 25 years or older who had no history of stroke or MI before the

baseline visit. Most of the subjects were male (96%). In all nine studies, blood pressure at

baseline was measured with a standard mercury sphygmomanometer either a single

reading or the average of two consecutive readings at a single visit. The average follow-

up period for occurrence of either a stroke or MI was 10 years. This study showed a

direct, continuous, and independent association between blood pressure and risk for CVD

with an even stronger association with risk for stroke (MacMahon, 1990). Twenty five

years later, a cross-sectional epidemiologic study conducted by Miura (2001) assessed the

relationships of blood pressure measurements in young adults to the CVD. This cohort

study included 39,573 men and women aged 18 and older without a history of CVD or

diabetes. The findings indicated that blood pressures in the high-normal (systolic blood

pressure of 120 to 129 mm Hg and diastolic blood pressure of 70 to 79 mm Hg) and stage

1 hypertension (systolic blood pressure of 130 to 139 mm Hg and diastolic blood pressure

of 80-89) were predictive of CVD (Miura, 2001). Hypertension may produce this effect

by several potential mechanisms: cardiac hypertrophy, impairment of endothelial

function, or a disordered rennin-angiotensin system (Lembo, 1998) (Unger, 2002).

Hypertension is also associated with insulin resistance and the metabolic syndrome

(Glasser, 1998). As a risk factor for CVD, high blood pressure is one of the most

important preventable causes of premature death even in the military population. Blood

pressure is considered to be the most frequent symptom that brings service members to

the outpatient clinic reflecting a need to determine the prevalence of this risk factor in

this population.
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Smoking

Smoking has long been established as a risk factor for atherosclerosis and a major

risk factor for cardiovascular mortality. Smoking is directly attributable both to the deaths

of approximately 350,000 men and 80,000 women annually and to premature

cardiovascular events such as myocardial infarction and stroke (Brunner, 2005). Cigarette

smoke contains high concentrations of oxidants and free radicals as well as nicotine, a

major constituent of cigarettes. These constituents are considered to be absorbed into the

systemic circulation, to injure the arterial endothelium and thus promote atherogensis.

Nicotine has been suggested to contribute to atherosclerosis via its effect on changes in

the lipid metabolism, endothelial damage and production of growth factors (Yamaguchi,

2001). The effect of oxidants and free radicals in cigarette smoke may directly or

indirectly influence the oxidation of plasma LDL. For example, investigators have

demonstrated that cigarette smoke extracts modify LDL, which is then taken up by

macrophages, to form foam cells in vitro, producing the inflammatory response

(Mezzetti, 1995; Raij, 2001; Yokode, 1988).

The 1964 Surgeon General’s report on the health effects of smoking observed an

association between smoking and death rates from CVD, but the evidence for a causal

relation was not conclusive (Department of Health Education and Welfare, 1964)

(Dawber, 1960; Doyle, 1961). By 1971, further evidence suggested that smoking was an

independent risk factor for CAD (Department of Health Education and Welfare, 1971)

(Gordon, 1972; Kannel, 1971). By 1983, the conclusion was clear that smoking was not

only causal, but was “the most important of the known modifiable risk factors for CHD”
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in the United States (Department of Health Education and Welfare, 1983) . Smoking

accelerates atherogensis and increases risk for clinically manifest CVD. The mechanism

by which tobacco smoke produces these effects is not known, but the effects of thousands

of chemicals in tobacco smoke offer many possibilities: vasospasm, endothelial damage,

immune responses, inflammatory cytokines, mutagenesis, and thrombosis (Fuster, 2005).

History informs us that smoking has played a major role in the lifestyle of many

active duty service members. During the Vietnam War, smoking was the norm and in the

military today, 27% of Army active duty service members smoke. Smoking is well

documented as a major behavioral risk factor. The prevalence of smoking among the

younger military population needs to be determined as this sets the stage for evidence

based interventions aimed at reducing the rate of smoking in the military.

Overweight/Obesity

Obesity is considered an independent risk factor for CVD and is defined as a body

mass index (BMI) greater than 30 kg/m2. Overweight and obesity are associated with an

imbalance between energy intake and energy expenditure as a result of the interaction

between individual susceptibility and lifestyles that encourage energy intake and lack of

physical activity (Clement, 2005). Together, overweight and obesity represent the second

preventable cause of death in the U.S. Today, 30.5% of the adult population is considered

to be obese (BMI > 30 kg/m2) and 60% falls into the overweight category (BMI > 25

kg/m2). The prevalence of obesity has increased by 75% since 1991 affecting every

ethnic group with an estimated annual cost of about $100 billion (AHA Statistics Update,

2006).
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The association of obesity with CVD was recognized early in epidemiologic

studies, but obesity was closely linked with other risk factors (hypertension, diabetes and

hyperlipidemia) and its effect usually disappeared in multivariate analyses (Alexander,

2001). However, when subjects were followed for longer periods (15 years or more),

obesity emerged as an independent risk factor as demonstrated by Hubert (1983) and

Jousilahi (1996). Hubert (1983) reexamined the 5,209 original cohorts of men and

women from the prospective longitudinal FHS to determine the relationship between

obesity and incidence of CVD. Hubert and her colleagues found that weight gain after the

young adult years conveyed an increased risk of CVD in both sexes. Similar to Hubert

(1983), Jousilahti et al (1996) examined a total of 16,113 men and women aged 30 to 59

years in eastern Finland using a descriptive self-administered questionnaire design to

describe the relationship between body weight and the effect of developing CHD. Results

indicated that obesity, as measured by body mass index, is an independent risk factor for

CHD among men and also contributes to the risk of CHD among women (Jousilahti,

1996). The pathophysiologic mechanisms by which obesity produces this effect are not

clear, but conditions recently found to be associated with obesity suggest several

potential intervening variables, for example, C-reactive protein (Visser, 1999), insulin

resistance (Abate, 1995), and fibrinogen (Cook, 1999).

With a recent change to the Army regulation (Army Regulation 600-9, November

2006) concerning the weight control program, a concern is the change in body weight

allowance. The new regulation allows men and women to weigh an extra 5-7 pounds for

their height. This potentially creates individuals with higher BMIs. 
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Physical Inactivity

Physical inactivity is recognized as one of the main risk factors for CVD. The

prevalence of physical inactivity in adults is increasing. Nearly 40% of the adult

population subject themselves to < 10 minutes of continuous physical activity per week

(Laufs, 2005; Yancey, 2004). We know from studies that physical activity is associated

with a lower risk of CHD (Lee, 2001; Smith, 2000) and that CVD and CHD are markedly

higher in physically inactive people (Abramson, 2002; Sundquist, 2005). Therefore,

physical inactivity has been proposed as an independent risk factor for the development

of CVD and CHD (Hakim, 1998; Manson, 2002).

Exercise can exert a beneficial influence on the risk factors for atherosclerosis by

reducing hyperlipidemia, HTN, obesity, increasing insulin sensitivity and improving

glucose tolerance (Abramson, 2002; Manson, 2002; Sundquist, 2005). Despite these

findings, the biological basis of interactions between exercise and atherosclerosis are

poorly understood and therefore, not clearly defined. For example, strenuous exercise can

lead to muscle damage and thereby increase inflammation. Other studies have examined

the role of physical inactivity and the incidence of CVD (Abramson, 2002; Pyne, 1994;

Sundquist, 2005; Walther, 2004).

An early study comparing the incidence of CVD among London bus drivers

(sedentary) and conductors (active) suggested that physical activity protected men from

CVD (Morris, 1953). This study involved a prospective epidemiologic study design

involving the experience of different occupational groups which involved 31,000 men

between the age of 35 and 64 years. Results from this study showed that physically active
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subjects such as the conductors had a lesser chance of developing CVD (Morris, 1953).

Other prospective longitudinal studies found engaging in physical activity was associated

with decreased risk of CVD (Paffenbarger, 1975). Moderate physical activity favorably

affects HDL cholesterol concentration, blood pressure, body weight, and insulin

resistance, mechanisms by which it may reduce CVD risk (Berlin, 1990). Physical

activity may also protect from myocardial infarction by improving the efficiency of

cardiac function. Even beginning moderate physical activity in middle age was associated

with less risk for CVD (Paffenbarger, 1993). Continuing studies have repeatedly

confirmed the beneficial effects of physical activity (Kavanagh, 2001).

Physical activity is strongly emphasized in the military. Promotions to a higher

rank and deployments are determined by those who are physically active. Active duty

service members are required to take and pass a physical fitness test every six months.

Included in this physical fitness test are height and weight measurements. Individuals

who cannot exercise for a medical reason or injury are placed on a profile until the

problem resolves. Profile is an official medical document that instructs the service

member on his/her limitation for physical activity. Based on physical fitness test and

height/weight requirements, service members are considered “fit for duty.” This study

will provide an insight to individual’s physical inactivity.

Elevated Blood Glucose (Diabetes Mellitus)

Diabetes mellitus (DM), a cardiovascular risk factor, affects more than 16 million

people in the U.S. Both Type I and Type II diabetics develop atherosclerosis much earlier

in life and at an accelerated rate compared with their nondiabetic cohorts (Nesto, 2002;
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Skyler, 2002). DM is not a single disease but a group of disorders that is characterized by

chronic hyperglycemia and other disturbances of carbohydrate, fat and protein

metabolism. Hyperglycemia associated with diabetes can lead to modification of

macromolecules, for example, by forming advance glycation end products (AGE). By

binding surface receptors such as RAGE (receptor for AGE), these AGE-modified

proteins can augment the production of proinflammatory cytokines and other

inflammatory pathways in vascular endothelial cells. In addition, beyond the

hyperglycemia the diabetic state promotes oxidative stress mediated by reactive oxygen

species (Libby, 2002).

Insulin resistance, the inability of insulin to stimulate glucose uptake, was

recognized as a precursor of type 2 diabetes. Insulin resistance was found to be

accompanied by a cluster of disorders, including visceral obesity, glucose intolerance,

increased triglyceride an decreased HDL cholesterol concentrations, increased blood

pressure, the presence of small, dense LDL particles in serum and inflammation (Reaven,

1995). This combination of abnormalities, currently called metabolic syndrome

(Dandona, 2005; Ford, 2002; Reaven, 1995) affects about one in five adults in the United

States and is associated with greatly increased risk for CVD (Pyorala, 2000). DM and the

metabolic syndrome undoubtedly have strong genetic components, but the major

modifiable condition predisposing to the metabolic syndrome is obesity (Alexander,

2001; Hubert, 1983).

Diabetes is assumed to be an unlikely risk factor in the military considering this

population is physically active and not overweight or obese. This is an assumption that
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needs investigating since it is not a risk factor that is routinely checked unless a service

member presents to the clinic with symptoms.

Novel Cardiovascular Risk Factors

High sensitivity C - reactive protein, (hs)-CRP is an acute-phase reactant

produced by the liver under the control of interleukin-6. Serum levels measure acute

inflammatory events such as infection, and chronic inflammatory response elicited by

atherosclerotic plaque formation. Chronic inflammation develops in response to

excessive damage to the endothelial lining of the arteries, resulting in the proliferation of

lipid filled macrophages, smooth muscle cells and cytokines. In addition, hs-CRP may

play an important role in the different stages of the development of atherosclerosis

(Danesh, 2000; Rifai, 2001). Because half of all CV events occur in persons with few or

none of the traditional risk factors or low to average levels of low-density lipoprotein

cholesterol, hs-CRP may aid in identifying individuals at high risk for a first CV event

who might otherwise be missed by lipid screening alone (Clearfield, 2005; Ridker, 2003).

Multiple studies have confirmed that hs-CRP is an independent predictor of future

CVD. For example, the Physician Health Study and the Women’s Health Study have

identified hs-CRP as a strong, independent risk factor for CVD showing statistically

significant positive correlations with other well established cardiovascular risk factors

including age, number of cigarettes smoked per day, body mass index, systolic and

diastolic blood pressure, total cholesterol and homocysteine levels (Ridker, 1997: Rohde,

1999; Ridker, 1998). Ridker (1998; 2002; 2003) provides support for hs-CRP in

identifying those at additional risk and who may benefit from more aggressive therapy. A
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number of case-control and prospective studies have confirmed the inflammation

mechanism and atherosclerosis lesions (Albert, 2002; de Ferranti, 2002; Pradhan, 2002;

Wilson, 2005). Increased CRP levels are also associated with obesity and multivariate

analyses indicate that CRP association is independent of obesity as a risk factor for CVD

(Albert, 2002).

The value of hs-CRP in the prediction of future CVD events is evident in the

literature (Ridker, 2002, 1998, 1997, 2003; Rifai, 2001). Although, the author notes the

importance of this novel cardiovascular risk factor, it was not be measured in this study

because the laboratory facility for this study did not have the capability to measure

hs-CRP levels.

Assessment and communication to identifying individuals at risk for developing

CVD was the cornerstone of the original Framingham Heart Study (FHS). The 1930s

demonstrated a CVD epidemic. By the late 1940s, CVD had become and today remains

the number one cause of death killer for both men and women. The FHS has had a

profound effect on understanding risk factors and association with the development of

CVD. Rather than assuming that blood pressure (BP) increases with age, the FHS

demonstrated that the BP peaks during middle age in men. Study findings also

demonstrated a direct link between coronary heart disease (CHD) and high cholesterol,

hypertension and diabetes. More importantly, the FHS has raised awareness about the

effects of lifestyle on cardiovascular health. For example, what is known about the

benefits of low-fat diet, exercise, and smoking was derived from the FHS. Results from
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the FHS opened the eyes of both the public and medical community about specific risk

factors and how they contribute to CVD (http:www.framingham.com).

Summary

The concept of risk factors introduced by the Framingham Heart Study more than

50 years ago and the Health Belief Model introduced in the 1960’s serve as initial steps in

the assessment and evaluation for primary prevention of CVD. Major risk factors

identified in the Framingham study are well known and include elevated cholesterol,

elevated LDL, low levels of HDL, elevated blood pressure, smoking and advanced age.

Although age per se is not a modifiable CVD risk factor, it relates to the length of time an

individual is exposed to risk factors that progressively increase the severity of

atherosclerosis and is important index in the assessment of CVD. The effects of risk

factors for CVD on atherosclerosis are strongly supported in the literature and are

associated with early development in the youth. Utilization of the HBM to the area of

cardiovascular risk factors in young adults such as active duty service members has

benefits to possibly changing unhealthy behaviors.
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CHAPTER THREE: METHODOLOGY

This chapter discusses the methodology of the study, including the design:

sample, sampling method, sample size, inclusion/exclusion criteria, and setting. The

instruments, procedure, protections of human subjects, and data analysis plan are also

described.

Design

A descriptive design was used to describe actual cardiovascular disease (CVD)

risk factors and perceptions about CVD among active duty military men and women.

Perceptions about CVD were measured by perceived susceptibility and perceived benefits

and barriers to taking a health action to decrease the chance of developing CVD.

The Sample

Target Population

Active duty service members scheduled for a periodic health assessment/annual

physical examination appointment were recruited from the Department of Military

Medicine Clinics (including the Physical Examination Clinic). Only permanent active

duty service members from all branches of the service with an appointment in these

clinics were recruited. The population of active duty service members permanently

assigned to Fort Huachuca, Arizona is approximately 7,000, depending on deployments.
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Criteria for Inclusion

Inclusion Criteria

1. Active duty service members with a scheduled appointment for a periodic health

assessment/annual physical examination in the Department of Military Medicine

Clinics (including the Physical Examination Clinic).

2. Age range: 18-50 years.

3. Male and female.

4. All military ranks.

5. All ethnic backgrounds.

6. All branches of the service (i.e. Army, Navy, Air Force, Marines, Coast Guard).

The military has a diverse ethnic population with approximately 30-40%

representing minority groups such as African Americans, Native Americans, Pacific

Islanders, Asians and Hispanics. Efforts to reflect ethnic demographics were made by

ensuring that 30-40% of the sample represents minority groups.

Exclusion Criteria

1. Active duty service members on student status.

2. Individuals who had returned from a deployment within the prior 6 months.

By the U.S. Army Training and Doctrine Command (TRADOC) regulations,

active duty service members who are on student status with either the Military

Intelligence or Signal training brigades are not considered permanent party and are not

allowed to participate in research. An individual returning from a deployment within the

last 6 months was excluded because deployment may be considered a greater risk to an
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individual’s health (T. Berrigan, personal communication, February 5, 2007; Grieger,

2004).

Sampling Method/Sample Size

The anticipated total sample size was 200. The power analysis was calculated on

an alpha of .05 and the conventional standard for 1 – ß is .80. With power equal to .80,

there was a 20% risk of committing a Type II error. With α and 1 – ß specified, the

information needed to solve for N is ỵ, the population effect size. The effect size is the

magnitude of the relationship between research variables. Estimating the effect size is

determined based on using available evidence. For example, evidence may come from a

pilot study. However, more often, effect size is calculated based on findings from earlier

studies on a similar problem. When there are no relevant earlier findings, the researcher

use conventions based on expectations of a small, medium, or large effect. In most

nursing studies, a modest (medium) effect size is estimated (Polit & Beck, 2004).

Cohen (1977) developed a convention that estimates the value of ỵ. In a two-

group test of mean differences, it is estimated at .20 for small effects, .50 for medium

effects, and .80 for large effects. With an α value of .05 and power of .80, the n for

studies with expected small, medium, and large effects would be 392, 63, and 25,

respectively. Most nursing studies cannot expect effect sizes in excess of .50; those in the

range of .20 to .40 are most common. Therefore, to estimate the sample size for this

study, the following components were used:

α = .05 1 – ß = .80 ỵ = .40
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These estimates yield an approximate n = 200. The choice of large effect size was

considered reasonable for this study based on no prior relevant research.

Setting

The study was conducted in an outpatient military health care center located in

southeast Arizona that serves approximately 7,000 permanent military personnel. Active

duty service members received their care from three major clinics within the health care

center: two Department of Military Medicine Clinics and one Physical Examination

Clinic. Services provided to the military personnel are on an outpatient basis with acute

or emergency care provided within the regional local community hospital. The

Department of Military Medicine Clinics has approximately 50 appointments per day and

12 to 15 of these appointments are periodic health assessment/annual physical

examinations. All permanent military personnel, either male or female, from all ranks

receive their medical care at the Department of Military Medicine Clinic. The

investigator is an active duty service member who lives and works approximately 5 miles

from the research setting. Data collection was conducted individually from subjects who

had an appointment in the Department of Military Medicine Clinics. In addition, the

investigator obtained data from charts: height/weight, cholesterol/glucose levels and the

Department of Defense (DD) Form 2808 and Standard Form (SF) 600.

Instruments

Cardiovascular Risk Factors Data Collection Sheet

Demographic characteristics, current medications, subject/family medical history

of CVD, deployment history, and cardiovascular risk factors was collected from the
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Department of Defense (DD) Form 2808 (Appendix J) and/or Standard Form (SF) 600

(Appendix K) using the Cardiovascular Risk Factors Data Collection Sheet (Appendix I)

which was developed by the investigator.

Demographic Characteristics

Demographic characteristics included gender, age, date of birth, race/ethnicity,

rank, service, unit/military occupation service (MOS). Rank was operationalized as

officer (Lieutenant, Captain, Major, Lieutenant Colonel, and Colonel) or enlisted

(Private, Specialist, Corporal, Sergeant, Staff Sergeant, Sergeant First Class, Master

Sergeant or Sergeant Major). Service was operationalized as Army, Air Force, Navy,

Marines, and Coast Guard. Unit and MOS were operationalized as place of work and the

type of work he/she does on a daily basis. For example, a 66H is a Medical/Surgical

nurse, whose unit is the MEDDAC or hospital/clinic.

Definitions/Measures of Modifiable Cardiovascular Risk Factors

Introduction

A cardiovascular risk factor is a condition associated with an increased risk of

developing CVD and is divided into two main categories: modifiable and non-modifiable.

A modifiable cardiovascular risk factor is one in which the characteristic can be changed

and include lifestyle factors such as cigarette smoking, high blood pressure

(hypertension/pre-hypertension), elevated cholesterol levels, high LDL, low HDL,

elevated triglyceride, physical inactivity, obesity, overweight and diabetes mellitus
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(Table 1). In contrast, a non-modifiable cardiovascular risk factor is one in which the

characteristic cannot be changed and include age, gender, race/ethnicity, and family

history (Table 2).

TABLE 1: Measurements of Modifiable Cardiovascular Risk Factors

Cardiovascular Risk Factors Definition Measure

Cigarette Smoker

Hypertension

Prehypertension

Elevated Cholesterol Levels

High LDL

Low HDL

Elevated Triglyceride

Physical Inactivity

One or more cigarettes per day
in the previous 12 months.

Systolic blood pressure > than
140 mm Hg or a diastolic
blood pressure > 90 mm Hg.

Systolic blood pressure
between 120 and 139 mm Hg
or a diastolic blood pressure
between 80 and 89.

A total cholesterol level > 200
mg/dL.
High LDL level > 130 mg/dL.

Low HDL level < 40 mg/dL.

Triglyceride level > 150
mg/dL.

Doing more than 10 minutes
per week of moderate or
vigorous-intensity lifestyle
activities but less than the
recommended level of
activity.

Current smoker = 0
Previous smoker = 1
Non-smoker = 2

The subject sits in an upright sitting
position for 2 minutes then blood
pressure is obtained by using a
standard cuff attached to the Welch
Allyn Vital Signs Monitor 300
System.

The subject sits in an upright sitting
position for 2 minutes then blood
pressure is obtained by using a
standard cuff attached to the Welch
Allyn Vital Signs Monitor 300
System.

Following a 12-hour fasting blood
sample, phlebotomy is done to
obtain total cholesterol, LDL, HDL
and triglyceride levels measured by
using the ARCHITECT c System
and the AEROSET System for
Cholesterol assay (Abbott
Laboratories, 2006).

Presence of temporary physical
fitness profile.
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Obesity

Overweight

Elevated Blood Glucose

Body Mass Index (BMI) =/>
30 kg/m2.

Body Mass Index (BMI) of 25
to 29.5 kg/m2.

Blood glucose level as =/> 126
mg/dL or a known diagnosis
of DM.

Height is measured in inches using
the standard wall mounted
height scale. Weight is measured
in pounds and kilograms using the
Detecto Digital Waist High Scale
Model 6027.

Following a 12 hour fasting blood
sample, phlebotomy is done to
obtain glucose level measured by
using the AEROSET System and
the ARCHITECT c8000 System for
Glucose assay (Abbott
Laboratories, 2003).

Cigarette Smoking

Cigarette smoking is defined and measured by three categories: 1) current smoker,

2) previous smoker; and 3) non-smoker. Current smoker was defined as individuals who

smoked at least one or more cigarettes per day in the previous twelve months. Previous

smoker was defined as those who had been a smoker but quit. A non-smoker was defined

as an individual who did not smoke at all. Cigarette smoking is measured as 0 = current

smoker; 1 = previous smoker; and 2 = non smoker.

Hypertension

The classification of blood pressure is derived from the Seventh Report of the

Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High

Blood Pressure (JNC 7) (Chobanian, 2003). Hypertension is defined as a systolic blood

pressure equal or greater than 140 mm Hg or a diastolic blood pressure equal or greater

than 90 mm Hg. The classification of blood pressure for adults is based on aged 18 and

older and is the average of 2 or more properly measured, seated blood pressure on each of
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2 or more office visits (Chobanian, 2003). For the study, blood pressure was measured

per office procedure, having the subject sit in an upright sitting position for 2 minutes

then blood pressure was obtained using the standard cuff attached to the Welch Allyn

Vital Signs Monitor 300 System (Welch Allyn, 2005).

Pre-hypertension

Because new data on lifetime risk of hypertension and the impressive increase in

the risk of cardiovascular complications associated with levels of blood pressure

previously considered to be normal, the JNC 7 report has introduced prehypertension as a

new classification (Chobanian, 2003). Pre-hypertension is defined as a systolic blood

pressure ranging from 120 to 139 mm Hg and/or a diastolic blood pressure ranging from

between 80 to 89 mm Hg after subject sat in a sitting position for several minutes before

blood pressure measured. This classification is intended to identify individuals in whom

early intervention by adoption of healthy lifestyles could reduce blood pressure, decrease

the rate of progression of blood pressure to hypertensive levels with age, or prevent

hypertension entirely (Chobanian, 2003). For the study, blood pressure was measured per

office procedure, having the subject sit in an upright sitting position for 2 minutes then

blood pressure was obtained by using the standard cuff attached to the Welch Allyn Vital

Signs Monitor 300 System (Welch Allyn, 2005).

Elevated Cholesterol

Blood total cholesterol levels greater than 240 mg/dL are considered high risk for

CVD and stroke (NCEP, 2001). Individuals with blood total cholesterol levels between

200 to 239 mg/dL are considered borderline high. Elevated blood total cholesterol is
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defined as greater 200 mg/dL. Blood total cholesterol was measured by using the

ARCHITECT c System and the AEROSET System for Cholesterol assay (Abbott

Laboratories, 2006). Sensitivity and specificity was conducted based on calibration and

quality control. Calibration is stable for approximately 30 days (720 hours) and is

required for each change in reagent lot number. Calibration curve was verified with at

least two levels of controls according to the established quality control requirements for

the laboratory at Raymond W. Bliss Health Care Center, Fort Huachuca, AZ. If control

results fell outside acceptable ranges, recalibration was necessary. Quality control

requirement for sensitivity included two levels of controls (normal and abnormal) that

were done every 24 hours. Specific performance characteristics included the limit of

detection (LOD). The LOD for Cholesterol levels is 5.0 mg/dL (0.13 mmol/L). The LOD

is the mean concentration of an analyte-free sample + 2 SD, where SD = the pooled,

within-run standard deviation of the analyte-free sample. The ARCHITECT cSystem and

an AEROSET system produced an LOD for the Cholesterol assay of 0.80 mg/dL (0.021

mmol/L).

High Low Density Lipoprotein (LDL)

A high LDL is defined as greater than 130 mg/dL (AHA, 2006). Blood LDL level

was measured by using the ARCHITECT c System and the AEROSET System for

Cholesterol assay (Abbott Laboratories, 2006). Sensitivity and specificity was conducted

based on calibration and quality control. Calibration is stable for approximately 30 days

(720 hours) and is required for each change in reagent lot number. The calibration curve

was verified with at least two levels of controls according to the established quality
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control requirements for the laboratory at Raymond W. Bliss Health Care Center, Fort

Huachuca, AZ. If control results fell outside acceptable ranges, recalibration was

necessary. Quality control requirement for sensitivity included two levels of controls

(normal and abnormal) are to be run every 24 hours. Specific performance characteristics

included the limit of detection (LOD). The LOD for Cholesterol levels is 5.0 mg/dL (0.13

mmol/L). The LOD is the mean concentration of an analyte-free sample + 2 SD, where

SD = the pooled, within-run standard deviation of the analyte-free sample. The

ARCHITECT cSystem and an AEROSET system produced an LOD for the Cholesterol

assay of 0.80 mg/dL (0.021).

Low High Density Lipoprotein (HDL)

A low HDL is defined as less than 40 mg/dL (AHA, 2006). Blood HDL level was

measured by using the ARCHITECT c System and the AEROSET System for

Cholesterol assay (Abbott Laboratories, 2006). Sensitivity and specificity was conducted

based on calibration and quality control. Calibration is stable for approximately 30 days

(720 hours) and is required for each change in reagent lot number. The calibration curve

was verified with at least two levels of controls according to the established quality

control requirements for the laboratory at Raymond W. Bliss Health Care Center, Fort

Huachuca, AZ. If control results fell outside acceptable ranges, recalibration was

necessary. Quality control requirement for sensitivity included two levels of controls

(normal and abnormal) are to be run every 24 hours. Specific performance characteristics

included the limit of detection (LOD). The LOD for Cholesterol levels is 5.0 mg/dL (0.13

mmol/L). The LOD is the mean concentration of an analyte-free sample + 2 SD, where
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SD = the pooled, within-run standard deviation of the analyte-free sample. The

ARCHITECT cSystem and an AEROSET system produced an LOD for the Cholesterol

assay of 0.80 mg/dL (0.021 mmol/L).

Elevated Triglyceride

An elevated triglyceride is defined as a level greater than 150 mg/dL (AHA,

2006). Blood triglyceride level was measured by using the ARCHITECT c System and

the AEROSET System for Cholesterol assay (Abbott Laboratories, 2006). Sensitivity and

specificity was conducted based on calibration and quality control. Calibration is stable

for approximately 30 days (720 hours) and is required for each change in reagent lot

number. The calibration curve was verified with at least two levels of controls according

to the established quality control requirements for the laboratory at Raymond W. Bliss

Health Care Center, Fort Huachuca, AZ. If control results fell outside acceptable ranges,

recalibration was necessary. Quality control requirement for sensitivity included two

levels of controls (normal and abnormal) are to be run every 24 hours. Specific

performance characteristics included the limit of detection (LOD). The LOD for

Cholesterol levels is 5.0 mg/dL (0.13 mmol/L). The LOD is the mean concentration of an

analyte-free sample + 2 SD, where SD = the pooled, within-run standard deviation of the

analyte-free sample. The ARCHITECT cSystem and an AEROSET system produced an

LOD for the Cholesterol assay of 0.80 mg/dL (0.021 mmol/L).

Physical Inactivity

Physical inactivity is defined by the Centers for Disease Control and Prevention,

The President’s Council on Physical Fitness and Sports as doing more than 10 minutes
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per week of moderate or vigorous-intensity lifestyle activities (i.e. household,

transportation, or leisure time activity), but less than the recommended level of activity.

Since active duty service members assigned to Fort Huachuca are required to participate

in physical fitness activities at least 3 times per week, physical inactivity was measured

by the presence of a temporary physical fitness profile that excluded the individual from

performing physical activities for a predetermined length of time.

Obesity/Overweight

Obesity/overweight is diagnosed by calculating body mass index (BMI). Based on

height and weight, BMI is calculated as weight in kilograms divided by height in meters

squared. Obesity is defined as a BMI equal/greater than 30 kg/m2. Overweight is defined

as a BMI of 25 to 29.5 kg/m2. Height was obtained by having the subject remove shoes

and stand with total body against the standard wall mounted height scale. Height was

measured in inches. Weight was obtained by first zeroing the scale. Then the subject was

asked to remove his/her shoes and step on the scale in the Army’s physical fitness

uniform (T-shirt, shorts and socks). Weight was measured in pounds and kilograms using

the Cardinal Detecto Digital Physician Waist-High Scale Model 8437 (Cardinal Scale

Manufacture, 2004).

Elevated Blood Glucose

The diagnosis of diabetes is confirmed by a fasting blood glucose level of 126

milligrams per deciliter (mg/dL) or more after an 8-hour fast (AHA, 2006). Blood

glucose level was obtained by a venipuncture and measured by using the AEROSET

System and the ARCHITECT c8000 System for Glucose assay (Abbott Laboratories,
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2003). Sensitivity and specificity is conducted based on calibration and quality control.

Calibration is stable for approximately 30 days (720 hours) and is required for each

change in reagent lot number. The calibration curve was verified with at least two levels

of controls according to the established quality control requirements for the laboratory at

Raymond W. Bliss Health Care Center, Fort Huachuca, AZ. If control results fell outside

acceptable ranges, recalibration was necessary. Quality control requirement for

sensitivity included two levels of controls (normal and abnormal) are to be run every 24

hours. Specific performance characteristics included the limit of detection (LOD). The

LOD for Glucose levels is 0.3 mg/dL (0.017 mmol/L). The LOD is the mean

concentration of an analyte-free sample + 2 SD, where SD = the pooled, within-run

standard deviation of the analyte-free sample. The ARCHITECT cSystem and an

AEROSET system produced an LOD for the Glucose assay of 1.5 mg/dL (0.084

mmol/L).

Definitions/Measures of Non-modifiable Cardiovascular Risk Factors

Age

Age was measured by birth date month, day and year which is recorded on data

collection form as month/day/year (mm/dd/year).

Gender

The study included both males and females. Gender was defined as a category of

either male or female. Gender was measured by 0 = male and 1 = female.
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Race/Ethnicity

Race was defined as a group identified by common morphological traits

(appearances) and is not necessarily given sub specific status. Race was measured by:

0 = White, 1 = African American, 2 = Asian, 3 = Native American/Alaska Native, 4 =

Hispanic, 5 = Native Hawaiian/Other Pacific Islander, and 6 = Other.

Ethnicity was defined as a subgroup that shares a common ancestry, history or culture.

Ethnicity is measured by: 0 = Hispanic and 1 = Non-Hispanic (Charlson, (1987).

Family History

Family history was defined as all first-degree relative (parents, siblings, and off-

spring) with a medical history of CVD such as hypertension, heart disease, stroke,

dyslipidemia (high cholesterol) & diabetes. A family history increases the awareness that

an individual is at greater risk, but also calls for evaluation of other family members who

may carry heritable risk factors.
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TABLE 2: Measurements of Non-Modifiable Cardiovascular Risk Factors

Cardiovascular Risk Factors Definition Measure

Age

Gender

Race

Ethnicity

Family History

Number of years from birth
to present.

Either male or female.

A group identified by common
morphological traits
(appearances)

A subgroup that shares a
common ancestry, history or
culture.

First-degree relative (parents,
siblings, and off-spring) with a
medical history of CVD such as
hypertension, heart disease,
stroke, dyslipidemia & diabetes.

Birth date (mm/dd/year).

0 = male and 1 = female.

0 = White
1 = African American
2 = Asian
3 = Native American/Alaska Native
4 = Hispanic
5 = Native Hawaiian/Other Pacific
Islander
6 = Other

0 = Hispanic
1 = Non-Hispanic

Heart Disease, Diabetes, Stroke,
High Blood Pressure and High
Cholesterol present:
0 = yes (history of CVD present)
1 = no (no history of CVD)

Definitions/Measures of CVD Risk Perceptions

CVD risk perception was defined as the extent to which individuals feel that they

were subject to a health threat such as the development of CVD. The three dimensions of

CVD risk perceptions are defined below and can be reviewed in Table 3. These three

dimensions of perception either influence the perceived threat or determine if an

individual is likely to take a preventive health action.
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TABLE 3: Measurements of Cardiovascular Disease (CVD) Risk Perceptions

CVD Perceptions Definitions Measure/Description Reliability

Perceived
Susceptibility (Risk)

Perceived Benefits

Perceived Barriers

An individual’s
perception of risk of
contracting an illness or
disease. In the event of
a diagnosed illness or
disease, this includes
estimates of recurring
susceptibility such as
belief in the diagnosis.

An individual’s
perception of
effectiveness of various
actions to reduce the
disease threat.

An individual’s
perceptions of the
potential negative
aspects of a health
action that act as
impediments to
undertaking the
recommended
behavior.

The Cardiovascular
Risk Perception
Survey (CRPS):
10 item self-report

A higher score
represents a greater
perceived
susceptibility (risk)
for developing CVD.

The Benefit Scale
(BES):
12 item self report

The higher the score,
the greater the
perceived benefits.

The Barrier Scale
(BAS):
12 item self-report

The higher the score,
the greater the
perceived barriers.

Cronbach’s alpha for
pilot study: .87

Cronbach’s alpha:
.72-.79

Test-retest:
.52-.71

Cronbach’s alpha:
.72-.76

Test-retest:
.64-.82

Cardiovascular Risk Perception Survey (CRPS)

Perceived Susceptibility

Perceived susceptibility or risk is an individual’s perception of risk of contracting

an illness/disease. In the event of a diagnosed illness or disease, perceived susceptibility

includes estimates of recurring susceptibility such as belief in the diagnosis. Perceived

susceptibility was measured using the CRPS (Appendix B).
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The CRPS was developed by the investigator (Prue-Owens, 2006) because there

was no comprehensive cardiovascular risk perception survey to measure perceived

susceptibility for the development of CVD. The CRPS is a self-reported norm referenced

10-item Likert-type scale that measures perceived susceptibility for the development of

CVD. In a pilot test of the survey, fifty-five subjects responded to the Likert-type scale

on a response format ranging from “very small” (1) to “very big” (4). Individuals rated

their perceptions about their personal risk or chance of developing cardiovascular risk

factors in their lifetime. The stem for each item is “What do you think your personal risk

or chance is of developing or getting….” A higher score represents a greater perceived

susceptibility (risk) for developing CVD (Appendix B)

Prue-Owens (2006) reported Cronbach’s alpha to be 0.87. Content validity was

assessed by submitting the scale to experts in HBM and CVD. Comments resulted in

inclusion of each major cardiovascular risk factor and rewording the family/genetic

background items. Construct Validity of the CRPS was supported by exploratory factor

analysis. Principal component analysis with varimax rotation resulted in one factor

accounting for 50% of the variance, indicating one concept was being measured:

cardiovascular risk perception.

The Benefit Scale (BES)

Perceived Benefits

Perceived benefits are an individual’s perception about the effectiveness of

various actions to reduce the disease threat. A “sufficiently-threatened” individual would
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not be expected to accept the recommended health action unless it was perceived as

feasible and efficacious.

The BES was used to measure an individual’s perceived benefits to undertaking

preventive behavior to cardiovascular risk factors in CAD (Murdaugh, 1982). The scale

contains 12 items evaluated on a four point Likert type format (strongly disagree,

disagree, agree and strongly agree) (Appendix C). The possible score range is 12-48, with

higher scores indicating greater perceived benefits. Murdaugh (1982) reported test-retest

reliability coefficients of .52-.71. Alpha coefficients estimating internal consistency

ranged from .72-.79. Content validity was established by cardiovascular clinical experts.

Construct validity was estimated with factor analysis which resulted in two factors;

personal benefits and general benefits, accounting for 84.9 % of the variance.

The Barrier Scale (BAS)

Perceived Barriers

Perceived barriers are perceptions about the potential negative aspects of a health

action that act as impediments to undertaking the recommended behavior. A kind of cost-

benefit analysis is thought to occur wherein an individual weighs the action’s

effectiveness against perceptions that it may be expensive, dangerous (i.e. side effects,

iatrogenic outcomes), unpleasant (i.e. painful, difficult, upsetting), inconvenient, or time-

consuming.

The BAS was used to measure an individual’s perceived barriers to undertaking

preventive behavior to cardiovascular risk factors in CAD (Murdaugh, 1982). The scale

contains 12 items that are evaluated on a four point Likert type format (strongly disagree,
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disagree, agree and strongly agree) (Appendix D). The possible score range is 12-48 with

higher scores indicating greater perceived barriers. Murdaugh (1982) reported test-retest

reliability coefficients of .64-.82. Alpha coefficients estimating internal consistency

ranged from .72-.76. Content validity established by cardiovascular clinical experts.

Construct validity was estimated with factor analysis which resulted in two factors;

personal barriers and general barriers, accounting for 84.8 % of the variance.

Procedure

Upon Institutional Review Board (IRB) approval from the College of Nursing and

Human Subjects Review Committee, University of Arizona, Tucson, AZ and the

Institutional Review Board at Brooke Army Medical Center, San Antonio, the following

procedure and protocol methods were implemented.

Active duty service members who checked into the Department of Military

Medicine Clinics (including the Physical Examination Clinic) informed the receptionist

that he/she was there for a periodic health assessment/annual physical examination.

Subjects who were checking into the clinic for a periodic health assessment/annual

physical examination appointment were read the following script by the receptionist:

“We have an Army nurse who is a doctoral graduate student from the University of

Arizona here and she is doing a study on cardiovascular risk factors. Would it be all right

if she spoke to you about the study or do you give her permission to speak to you about

the study?” If a service member agreed to speak with principal investigator, she

approached the service member and assessed exclusion and inclusion criteria.
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After the investigator determined that service member met inclusion criteria they

were asked permission to review their medical records. They were asked to sign the

Authorization for Use and Disclosure of Protected Health Information for Research form

(Appendix E & Appendix F).

The purpose of the study was explained to the participants then he/she was given

a consent form to read and sign (Appendix G & Appendix H). All participants were told

that participation was voluntary, and although the investigator was requesting access to

medical records, only those variables listed on the Cardiovascular Risk Factors Data

Collection Sheet (Appendix I) were collected from the medical record. Specifically, they

were informed that the investigator would use the following medical record forms: the

Department of Defense (DD) 2808 (Appendix J) and the electronic Standard Form (SF)

600 (Appendix K). At anytime, participants can ask questions about the study or if they

desired, withdraw from the study.

No names or other identifying information was collected. Participation or not

participating did not affect the service members’ medical care. In addition, they were

informed that their commander or chain of command would not be aware that they were

participating in the study or refused to participate.

When all questions were answered and the participant signed the consent form

he/she completed the Cardiovascular Risk Perception Survey (CRPS), the Benefit Scale

(BES), and the Barrier Scale (BAS) instruments in an examination room or a quiet area of

the waiting room (Appendix B, C, and D). Further written instructions were provided on

each individual questionnaire.
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Participants were encouraged to complete the questionnaires before or after their

appointment to ensure that the study did not interfere with their medical care. After

completion of the instruments, participants had their height/weight and blood pressure

obtained by the clinic staff using the clinic standard height/weight scale and blood

pressure equipment provided by the clinic. Once this was complete, the investigator

reviewed the pre-scheduled cholesterol and glucose results from the DD 2808 (Appendix

J) and/or SF 600 (Appendix K). In order to not interrupt the appointment, during the

participant’s physical examination, the investigator the following demographic

information: date of birth, age, gender, race, ethnicity, rank, service, unit/MOS,

height/weight, BMI, SBP, DBP, smoking history, physical inactivity, cholesterol levels

(LDL, HDL, triglyceride), glucose level, current medication, individual/family health

history and deployment history. This information was annotated on the Cardiovascular

Risk Factors Data Collection Sheet (Appendix I)

Protection of Human Subjects

Approval to conduct the research was granted by the Institutional Review Board

(IRB) from the College of Nursing and Human Subjects Review Committee, University

of Arizona, Tucson, AZ and the Institutional Review Board at Brooke Army Medical

Center, San Antonio, TX. Informed consent was performed for the protection of human

subjects. The purpose of the study and how the information was going to used was

described.

Protection of privacy was maintained by identifying potential subjects by the type

of clinic appointment. This was done orally by the receptionist(s) in the clinics who
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identified persons who had a scheduled periodic health assessment/annual physical

examination appointment scheduled. No names or other identifying information were

exchanged between the receptionist(s) and the investigator.

Confidentiality of the subjects was maintained by not placing any names on the

Cardiovascular Risk Factors Data Collection Sheet (Appendix I). Only the investigator

has access to the data collection sheets. The informed consent and instruments were

number coded to the data collection sheet to assure confidentiality. Anonymity was also

assured by reporting group data. Enrollment and data collection began after IRB

approval. All ‘protection of human subjects’ document are detailed in Appendix E,

Appendix F, Appendix G and Appendix H.

Data Analysis Plan

The investigator worked closely with the College of Nursing Dissertation

Committee and College of Nursing Statistician to ensure that programming and analysis

was computed correctly. Data entry was conducted by the investigator and data was

checked for accuracy by the College of Nursing Programmer. Descriptive statistics and

frequency distributions were computed for all demographic variables and cardiovascular

risk factors variables. T-tests, chi-square and ANOVA testing were computed for the

data. The significance level for the study was set at α = .05.

Research Aim 1: Describe modifiable and non-modifiable cardiovascular risk factors

specific to active duty service members.
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Research Question 1A: What are the modifiable cardiovascular risk factors specific to

active duty service members?

The modifiable cardiovascular risk factors of interest for research question one

included cigarette smoking, hypertension, prehypertension, cholesterol levels (total

cholesterol, LDL, HDL, triglyceride), obesity, overweight and diabetes. These are

continuous variables and can be measured at the interval. The statistical measures for

these variables included frequencies, percentages, means and standard deviations.

Research Question 1B: What are the non-modifiable cardiovascular risk factors specific

to active duty service members?

The non-modifiable cardiovascular risk factors of interest for research question

two included age, gender, race/ethnicity, and family history. Age, an interval level

variable was described using statistical measures including mean and standard deviation.

Variables measured at the nominal level such as gender, race/ethnicity, and family history

were described using frequencies and percentages.

Research Aim 2: Describe perceived susceptibility of developing CVD among active duty

service members.

Research Question 2A: Do active duty service members perceive themselves susceptible

for developing CVD?

Perceived susceptibility was the variable of interest for research question three.

After summing the items, the means and standard deviations were computed for the

Cardiovascular Risk Perception Survey (CRPS) instrument.
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Research Aim 3: Describe perceived benefits and barriers to taking a health action to

decrease the chance of developing CVD among active duty service members.

Research Question 3A: Do active duty service members perceive benefits and barriers to

taking a health action to decrease the chance of developing CVD?

Perceived benefit and perceived barrier were the variables of interest for research

question four. After summing the items, the mean and standard deviation were computed

on both the Benefit Scale (BES) and the Barrier Scale (BAS).  

Research Aim 4: Describe the differences between selected demographic variables

(gender, race and rank) and modifiable cardiovascular risk factors among active duty

service members.

Research Question 4A: Is there a difference between selected demographic variables

(gender, race and rank) and modifiable cardiovascular risk factors?

The selected demographic variables of interest for research question five included

gender, race, and rank. In addition, the modifiable cardiovascular risk factors of interest

to this question include cigarette smoking, hypertension, prehypertension, cholesterol

levels (total cholesterol, LDL, HDL, triglyceride), obesity, overweight and diabetes.

Means and standard deviations were computed for all the variables specific to this

research question. In addition, t Tests and chi-square tests were computed to test for

difference between selected demographic variables (gender, race and rank) and

modifiable cardiovascular risk factors (cigarette smoking, hypertension, prehypertension,

cholesterol levels (total cholesterol, LDL, HDL, triglyceride), obesity, overweight and

diabetes.
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Research Aim 5: Describe the relationship between modifiable cardiovascular risk factors

and perceived susceptibility for developing CVD among active duty service members.

Research Question 5A: What is the relationship between modifiable cardiovascular risk

factors and perceived susceptibility for developing CVD?

The modifiable cardiovascular risk factors of interest for research question one

include cigarette smoking, hypertension, prehypertension, cholesterol levels (total

cholesterol, LDL, HDL, triglyceride), obesity, overweight and diabetes. The statistical

measures for these variables included frequencies, percentages, means and standard

deviations.

In addition, perceived susceptibility was of interest for research this question.

After summing the items, the mean and standard deviation were computed for the

Cardiovascular Risk Perception Survey (CRPS).

To examine the relationship between modifiable cardiovascular risk factors and

perceived susceptibility, Pearson product-moment correlation coefficients (r) were

computed to examine the relationship between the modifiable cardiovascular risk factor

variables and the total CRPS scores.

Summary

The methodology selected for this study was a descriptive design. This chapter

presented the target population, setting and criteria for selecting the sample. The IRB

approval process, instruments and data collection methods were discussed. Data analysis

using descriptive statistics, t Tests, chi-square and Pearson’s correlational were computed

to address the research questions. In Chapter 4, the results of this study will be discussed.
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CHAPTER FOUR: RESULTS

The purpose of this study was to describe actual cardiovascular disease (CVD)

risk factors and perceptions about CVD risk among active duty military men and women.

Specific aims were to describe: 1) modifiable and non-modifiable cardiovascular risk

factors specific to active duty service members; 2) perceived susceptibility of developing

CVD among active duty service members; 3) perceived benefits and barriers to taking a

health action to decrease the chance of developing CVD among active duty service

members; 4) the differences between selected demographic variables (gender, race and

rank) and modifiable cardiovascular risk factors among active duty service members; and

5) the relationship between modifiable cardiovascular risk factors and perceived

susceptibility for developing CVD among active duty service members.

Results from the data analysis are presented in this chapter. The findings from this

study include: 1) description of the sample including demographic characteristics,

medication, deployment and individual health history; and 2) results of the data analysis

for each research question. Statistical analyses were carried out using SPSS for Windows

version 12 and included descriptive statistics, t-tests, ANOVA, chi-square, and Pearson

product moment correlations. All tests were set at a statistical significance of p < .05

(two-tailed).

Description of the Sample

The sample consisted of 211 men and women from the Department of Military

Medicine Clinics. The sample was drawn from a group of active duty service members

from Fort Huachuca, Arizona. Subject participation was voluntary and confidential.
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The rights of human subjects were protected by submitting the research proposal

and application for approval to the University of Arizona Human Subjects Committee,

Tucson, Arizona and to the Internal Review Board at Brooke Army Medical Center, San

Antonio, Texas.

Demographic Characteristics

Table 4 summarizes the demographic characteristics. Age was calculated as

month/day/year from the participants’ reported date of birth and was treated as interval

level data. Ages ranged from 18 to 50 years of age. The mean age of the sample was

31.96 (SD 7.79), slightly younger than the general population. The age of this sample

represented the overall military population. The average retirement age for non-

commissioned officers and enlisted is 38 years and for officers is 44 years. The

retirement age for both these ranks is lower than the general population. The non-

commissioned officers tend to retire earlier because this group usually enters the military

at 18 years of age while the officers spend their first four years out of high school in a

college setting.

Other demographic characteristics were categorical variables: gender, race,

service, rank, and unit (Table 4). Over three-fourths (76.8%) of the participants were men

with majority of these men representing the Army (97.6%). The sample included 134

(63.5%) white, and 44 (20.9%) African-American service members. This sample

consisted of 113 (53.6%) of Non-Commissioned Officers (Sergeant, Staff Sergeant,

Sergeant First Class, Master Sergeant and Sergeant Major). Nearly a third (32.7%) was

recruited from the Signal Brigade. Other units included: Military Intelligence, Ordnance,
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Joint Military Training, Medical Activity, Aviation, Recruiting Units, Marine Unit, and

Criminal Investigation Division.

TABLE 4: Demographic Characteristics

Characteristics N Percent

Gender: 211
Male 162 76.8
Female 49 23.2

Race:
White 134 63.5
Af Am 44 20.9
Other 33 15.6

Service:
Army 206 97.6
AF 3 1.4
Navy 1 .5
Marines 1 .5

Rank:
Officers 41 19.4
NCO 113 53.6
Enlisted 57 27.0

Unit:
Signal 69 32.7
MI 49 23.2
USAIC 25 11.8
NETCOM 12 5.7
MEDDAC 11 5.2
Other 45 21.4

________________________________________________________________________
Note: N = Sample; Af Am = African American; AF = Air Force; NCO = Non-Commissioned Officer;
MI = Military Intelligence; USAIC = United States Army Intelligence Command; NETCOM = Network
Enterprise Technology Command; MEDDAC = Medical Department Activity
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Medication History

Of the 211 subjects who participated in the study, 96 (45.5%) were taking no

medications. Eighteen (8.5%) were taking medication to control blood pressure, 18

(8.5%) were taking Motrin, 17 (8.1%) were taking other inflammatory medicine such as

naproxen, 14 (6.6%) were taking allergy medicine and 11 (5.2%) of the women were

taking birth control medicine.

Deployment History

One criteria for inclusion in this study was that the participant had not returned

from a deployment within the prior 6 months. This was done to minimize the effects of a

recent deployment on perceptions of CVD. It seemed reasonable to think that recently

deployed soldiers might perceive the deployment as a greater risk to their health than

developing CVD. Many of the participants (61.1%) had a history of deployment, though

it had been longer than 6 months prior to the study: 15 (7.1%) had deployed at least three

times. In addition, 32.7% (n = 69) participants were scheduled for deployment in the

near future and 67.3% (n = 142) did not have orders for a deployment. Location of

expected deployments included Iraq, Afghanistan, Kuwait, Bosnia, Kosovo, Somalia,

Saudi Arabia, Africa, Romania, Indonesia, Egypt, Germany and United States. Ninety-

three or 44.1% of service members were deployed to Iraq.

Individual Health History

Individual health history included information describing diagnosis of diabetes,

high blood pressure, heart disease, high cholesterol and history of stroke in order to

identify modifiable cardiovascular risk factors. Self-reported individual health histories
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(Table 5) revealed a small number (n = 32) who reported a family history of high blood

pressure (15.2%) and a history of high cholesterol, n = 29 (13.7%). The health history

was collected through self-reported individual health history and a review of medical

record.

TABLE 5: Individual Health History

Individual Health History N Frequency Percent

Diabetes 211
Yes 2 .9
No 209 99.1

HBP
Yes 32 15.2
No 179 84.8

Heart Disease
Yes 0 0
No 211 100.0

High Cholesterol
Yes 29 13.7
No 182 86.3

Stroke
Yes 0 0
No 211 100.0

_____________________________________________________________
Note: N = Sample; HBP = High Blood Pressure

Reliability of Study Instruments

Reliability is concerned with the precision of the instrument in an effort to

minimize error relative to a true score. In this study, Cronbach’s alpha coefficients were

calculated to assess the internal reliability for the CRPS, BES and BAS instruments

(Table 6).
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TABLE 6: Reliability of Instruments: Cardiovascular Risk Perception Survey, Barrier
and Benefit Scale

Instruments Coefficient Alpha Standardized Items

CRPS Survey .830 .859

Barrier Scale .704 .716

Benefit Scale .847 .849

_______________________________________________________________

Results of the Research Questions

Data was analyzed using descriptive statistics, t-test, ANOVA, chi-square, and

Pearson correlation coefficients. Each research question is presented individually with the

data analysis results.

Research Question 1A: What are the modifiable cardiovascular risk factors specific to

active duty service members?

The modifiable cardiovascular risk factors of interest for research question 1A

included HTN/pre-hypertension, elevated cholesterol levels (high LDL, low HDL,

elevated Triglycerides), elevated blood glucose levels, obesity/overweight, smoking and

physical inactivity (Table 7).

Table 7 displays the description of the sample on modifiable cardiovascular risk

factors for the development of CVD. The mean systolic blood pressure for active duty

service members was 131.1 mmHg (SD 13.22) ranging from 98 to 171 mmHg. The mean

diastolic blood pressure was 78.9 mmHg (SD 8.42) ranging from 59 to 112 mmHg. Using

The Seventh Report of the Joint National Committee on Prevention, Detection,

Evaluation, and Treatment of High Blood Pressure (JNC 7 Report, 1997) criteria,
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hypertension was defined as SBP 140-159 mmHg or 90-99 mmHg, the results of this

study indicated that 51 (24.2%) had hypertension (SBP >/= 140 or DBP >/= 90) in this

sample. Seventy three point nine percent of the sample had pre-hypertension (SBP >/=

120 & SBP </= 139 or DBP >/= 80 & DBP </= 89).

The mean total cholesterol level of the sample was 186.9 mg/dL. Total cholesterol

levels ranged from 105 to 315 mg/dL. Thirty-five point five percent of the active duty

service members were found to have high total cholesterol levels. The target total

cholesterol level is < 200 mg/dL.

Of the 200 HDL cholesterol test results available, the mean HDL cholesterol level

was 43.5 mg/dL. The HDL cholesterol levels ranged from 22 to 82 mg/dL. Forty-six

percent of the service members had low HDL cholesterol levels. The target HDL

cholesterol level is > 40 mg/dL.

Of the 200 LDL cholesterol test results available, the mean LDL cholesterol level

of the sample was 118 mg/dL. LDL cholesterol levels ranged from 36 to 245 with 33.2%

having high levels. The mean level of triglycerides in the sample was 121.4 mg/dL.

Triglyceride levels ranged from 36 to 414 mg/dL. Twenty-six point five percent of the

service members had elevated triglyceride levels. The target LDL cholesterol level is

< 130 mg/dL.

The mean level of fasting blood glucose was 92 mg/dL which is categorized as

normoglycemia. Fasting blood glucose values ranged from 59 to 181 mg/dL. Only 1% of

the sample had a fasting glucose >/= to 126 which represented two service members (one

male, one female) who were diagnosed with diabetes. The target fasting blood glucose
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level is < 126 mg/dL. Also, 1% of the participants were diagnosed with diabetes

mellitus. The participants diagnosed with diabetes were currently in the process of

retirement. Under ordinary circumstances, individuals diagnosed with diabetes are

medically boarded indicating they are released from the military.

Obesity was defined as body mass index (BMI) of >/= 30. A BMI of >/= 25 and <

29.9 were designated as overweight. Results showed that the mean BMI was 26.88 kg/m2

(SD 3.54) with 19.9% of sample categorized as “obese.” The BMI values ranged from

18.46 to 36.84 kg/m2, with 50.2% of the service members categorized as overweight.

Other cardiovascular risk factors indicated that the percentage of current smokers was

20.8% and previous smokers were 24.2%.

Ninety four point three were physically active as reported by the service

member’s participation in physical fitness training three times a week. The percentage of

service members who are physically active indicates the nature of the sample’s job or

mission.

Active duty service members are physically active. However, cardiovascular risk

factors among this young population exist. The number of CVD risk factors included

HTN, pre-hypertension, obesity, overweight, smoking and elevated cholesterol levels that

include elevated triglyceride levels, low HDL and high LDL levels.
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TABLE 7: Modifiable Cardiovascular Risk Factors

Modifiable N Frequency Percent

Cholesterol Levels 200
> 200 71 35.5
< 200 129 64.5

LDL Levels 200
>/= 130 70 33.2
</= 129 130 66.8

HDL Levels 200
> /= 41 114 54.0
</= 40 86 46.0

Triglyceride Levels 200
>/= 150 53 26.5
</= 150 147 73.5

Glucose 207
>/= 126 2 1.0
</= 125 205 99.0

High Blood Pressure 211
SBP >/= 140 or DBP >/=90 51 24.2

Pre-Hypertension 211
SBP >/= 120 & SBP </= 139 64 30.3
or DBP >/= 80 & DBP </= 89 92 43.6

Body Mass Index 211
Obesity: >/= 30 42 19.9
Overweight: >/= 25 & < 29.9 106 50.2

Smoking History 211
Current Smoker 44 20.8
Previous Smoker 51 24.2
Non-Smoker 116 55.0

Exercise Level 211
Exercise 199 94.3
Profile 12 5.7

_____________________________________________________________________
Note: N = Sample; LDL = Low Density Lipoprotein; HDL = High Density Lipoprotein; SBP = Systolic
Blood Pressure; DBP = Diastolic Blood Pressure
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Research Question 1B: What are the non-modifiable cardiovascular risk factors specific

to active duty service members?

The non-modifiable cardiovascular risk factors of interest for research question

1B included age, gender, race, and family health history (Table 8). Although age and

gender were examined in this study as a non-modifiable cardiovascular risk factor, these

risk factor are not truly reflective of a risk for both men and women until after the age of

65 (AHA, 2006).

Table 8 displays the non-modifiable cardiovascular risk factors. Age as a non-

modifiable risk factors is not evident is this sample due to the military being a younger

age group than the general population. Family health history was examined. Two service

members did not know their family history because they were adopted.

Over half (62.6%) of the participants had one parent who had a diagnosis of high

blood pressure. In addition, 37.4% had a family history of heart disease and 38.9% had a

family history of high cholesterol.
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TABLE 8: Non-Modifiable Cardiovascular Risk Factors

Non-Modifiable N Percent Mean SD Range

Age (years) 211 31.96 7.79 18-50

Gender:
Male 162 76.8
Female 49 23.2

Race:
White 134 63.5
Af Am 44 20.9
Other 33 15.6

Family Health History

Diabetes 211
Yes 89 42.2
No 122 57.8

HBP 211
Yes 132 62.6
No 79 37.4

Heart Disease 211
Yes 79 7.4
No 132 62.6

High Cholesterol 211
Yes 82 8.9
No 129 1.1

Stroke 211
Yes 35 6.6
No 176 83.4

________________________________________________________________________
Note: N = Sample; SD = Standard Deviation; Af Am = African American; HBP = High Blood Pressure
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Research Question 2A: Do active duty service members perceive themselves susceptible

for developing CVD?

Perceived susceptibility was assessed using the CRPS (Prue-Owens, 2006).

Individuals rated their beliefs about their personal risk or chance of developing

cardiovascular risk factors in their lifetime. The scale contains 10 items evaluated on a

five point Likert type format (none, very small, small, big, and very big). The stem for

each item is “What do you think your personal risk or chance is of developing or

getting….” The possible score range is 0 to 40 with a higher score indicating a greater

perceived susceptibility (risk) for developing CVD. The mean CRPS score was 20.24

(SD 6.57) with total scores ranging from 3 to 36 (Table 9). Based on individual item

scores, half (50%) of the sample had scores higher than the sample mean. However, the

majority of participants did not perceive themselves to be at risk for developing CVD,

even though they reported a number of modifiable cardiovascular risk factors. Table 10

displays the total scores for the CRPS.
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TABLE 9: CRPS Frequencies for Each Participant

CRPS Score Frequencies Percent

3 1 5
4 3 1.4
6 2 .9
7 2 .9
8 1 .5
9 3 1.4
10 6 2.8
11 2 .9
12 5 2.4
13 8 3.8
14 6 2.8
15 11 5.2
16 10 4.7
17 9 4.3
18 15 7.1
19 7 3.3
20* 15 7.1
21 12 5.7
22 10 4.7
23 13 6.2
24 14 6.6
25 10 4.7
26 9 4.3
27 7 3.3
28 9 4.3
29 7 3.3
30 3 1.4
31 3 1.4
32 4 1.9
34 3 1.4
36 1 .5

Totals: 211 100 100
________________________________________________________________________
Note: *Mean score = 20.24
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TABLE 10: CRPS Total Scores Based on Three Categories

CRPS Total Scores N Frequency Percent

CRPS Total >/= 30 211 14 6.6

CRPS Total >/= 20 & </= 29 211 106 50.2

CRPS Total </= 19 211 91 43.1
_______________________________________________________________
Note: CRPS = Cardiovascular Risk Perception Survey

Table 11 displays the CRPS scores by individual variable. More than a third

(37.9%) of the participants considered themselves to have a “big” chance of getting high

blood pressure while 13.7% indicated they perceive themselves to have a “very big”

chance. This is important because 84.4% of the participants had pre-hypertension or

HTN. Also, 39.8% considered themselves to have a “big” chance of having a high

cholesterol level and 8.5% have a “very big” chance of having a high cholesterol level in

their lifetime. While 43.1% considered themselves to have a “big” or “very big” chance

of being overweight, 70.1% of the participants were overweight or obese.

A majority of the participants (83.8%) perceived themselves to have no or a small

risk for developing CVD based on being physically inactive. Almost one forth (24.1%) of

the participants considered themselves to have a “big” or “very big” chance of getting

diabetes, family history of diabetes (42.2%), and almost half (44.5%) perceived

themselves to have a small risk of developing diabetes. Overall, both men (20.88%) and

women (18.12%) perceive themselves to be at risk based on mean scores. Active duty

service members also perceived themselves to be at risk of developing cardiovascular risk

factors in their lifetime specifically when asked about high blood pressure, high

cholesterol and being overweight.
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TABLE 11: Perceived Susceptibility Measured by the CRPS

Item# CRPS Variable N Frequency Percent

(1) Chance of getting high blood pressure 211
None 4 1.9
Very small 33 15.6
Small 65 30.8
Big 80 37.9
Very Big 29 13.7

(2) Chance of having a high cholesterol level 211
None 4 1.9
Very small 28 13.3
Small 77 36.5
Big 84 39.8
Very Big 18 8.5

(3) Chance of being overweight 211
None 18 8.5
Very small 30 14.2
Small 72 34.1
Big 68 32.2
Very Big 23 10.9

(4) Chance of being physically inactive 211
None 18 8.5
Very small 76 36.0
Small 83 39.3
Big 27 12.8
Very Big 7 3.3

(5) Chance of smoking 211
None 103 48.8
Very small 26 12.3
Small 23 10.9
Big 20 9.5
Very Big 39 18.5

(6) Chance of getting diabetes 211
None 15 7.1
Very small 64 30.3
Small 81 38.4
Big 41 19.4
Very Big 10 4.7

(7) Based on current stress, chance of developing
heart disease 211
None 10 4.7
Very small 36 17.1
Small 94 44.5
Big 55 26.1
Very Big 16 7.6
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(8) Based on gender and age, chance of developing
heart disease 211
None 11 5.2
Very small 43 20.4
Small 91 43.1
Big 55 26.1
Very Big 11 5.2

(9) Based on ethnic background, chance of developing
heart disease 211
None 11 5.2
Very small 50 23.7
Small 87 41.2
Big 54 25.6
Very Big 9 4.3

(10) Based on family history, chance of developing
heart disease 209
None 12 5.7
Very small 46 21.8
Small 81 38.4
Big 49 23.2
Very Big 21 10.0

________________________________________________________________________
Note: CRPS = Cardiovascular Risk Perception Survey. Each CRPS variable is based on developing the risk
factor “in your lifetime.”

Research Question 3A: Do active duty service members perceive benefits and barriers to

taking a health action to decrease the chance of developing CVD?

Perceived Benefits (BES)

Perceived benefits were assessed using the BES scale. The BES measured an

individual’s perceived benefits to undertaking preventive behavior to cardiovascular risk

factors in CAD (Murdaugh, 1982). The scale contains 12 items evaluated on a four point

Likert type format (strongly disagree, disagree, agree and strongly agree). The possible

score range is 12-48 with higher scores indicating greater perceived benefits. The mean

of the BES score was 40.46 (SD 4.49) with total scores ranging from 25 to 48 (Table 12).

Both women (41.61%) and men (40.12%) indicated greater perceived benefits to

undertaking a health action to decrease CVD risk factors.
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TABLE 12: Perceived Benefits (BES)

Item BES Variable N Frequency Percent

(1) Regular exercise may decrease my changes of a heart attack
211

Strongly Disagree 4 1.9
Disagree 4 1.9
Agree 94 44.5
Strongly Agree 109 51.7

(2) Even if I eat a low fat diet I will not reduce my chance of heart disease
211

Strongly Agree 7 3.3
Agree 32 15.2
Disagree 122 57.8
Strongly Disagree 50 23.7

(3) Regular exercise helps reduce tension and stress
211

Strongly Disagree 2 .9
Disagree 10 4.7
Agree 86 40.8
Strongly Agree 113 53.6

(4) Regular exercise can help me maintain a normal weight
211

Strongly Disagree 2 .9
Disagree 5 2.4
Agree 87 41.2
Strongly Agree 117 55.5

(5) Lowering salt in my diet may lessen my chance of high blood pressure
211

Strongly Disagree 1 .5
Disagree 17 8.1
Agree 122 57.8
Strongly Agree 71 33.6

(6) Annual check ups will help me learn my risk of heart disease
211

Strongly Disagree 0 0
Disagree 4 1.9
Agree 120 56.9
Strongly Agree 87 41.2

(7) Regular exercise may help prevent high blood pressure
211

Strongly Disagree 0 0
Disagree 10 4.7
Agree 116 55.0
Strongly Agree 85 40.3
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(8) Research now shows that it is probably okay to eat a high fat diet
211

Strongly Agree 2 .9
Agree 13 6.2
Disagree 144 68.2
Strongly Disagree 52 24.6

(9) Losing weight may help control high blood pressure
211

Strongly Disagree 2 .9
Disagree 11 5.2
Agree 119 56.4
Strongly Agree 79 37.4

(10) Regular exercise can make me feel I have more energy
211

Strongly Disagree 2 .9
Disagree 8 .8
Agree 91 43.1
Strongly Agree 110 52.1

(11) If I stopped smoking I will lower my change of heart disease
211

Strongly Disagree 3 1.4
Disagree 6 2.8
Agree 91 43.1
Strongly Agree 111 52.6

(12) If I have smoked for many years it is too late to stop now
211

Strongly Agree 3 1.4
Agree 6 2.8
Disagree 62 29.4
Strongly Disagree 140 66.4

___________________________________________________________________
Note: BES = Benefit Scale; N = sample

Perceived Barriers (BAS)

Perceived barriers were assessed using the BAS scale. The BAS measured an

individual’s perceived barriers to undertaking preventive behavior to cardiovascular risk

factors in CAD (Murdaugh, 1982). The scale contains 12 items that are evaluated on a

four point Likert type format (strongly disagree, disagree, agree and strongly agree). The

possible score range is 12-48 with the higher the score, the greater the perceived barriers.

The mean BAS score was 21.00 (SD 4.30) with total scores ranging from 12 to 31
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(Table 13). Both men (21.30%) and women (20.0%) indicated greater perceived barriers

to undertaking a health action to decrease CVD risk factors.

Participants reported major perceived barriers related to: family (item 1) = 30%;

time to prepare low fat diet (item 4) = 20%; no need to change (item 5) = 31%; and low

fat diets too unappetizing to follow (item 7) = 38% (Table 10). Almost a third did have

some concerns about low fat diets indicating that education is needed in this area.
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TABLE 13: Perceived Barriers (BAS)

Item BAS Variable N Frequency Percent

(1) Family can often get in the way when I want to make healthy changes
211

Strongly Disagree 77 36.5
Disagree 71 33.6
Agree 57 27.0
Strongly Agree 6 2.8

(2) I enjoy eating salt too much to change my diet
211

Strongly Disagree 75 35.6
Disagree 97 46.0
Agree 33 15.6
Strongly Agree 6 2.8

(3) Even though it is a good idea, I don’t take time to exercise
211

Strongly Disagree 109 51.7
Disagree 79 37.4
Agree 21 10.0
Strongly Agree 2 .9

(4) A low fat diet takes too much time to prepare
211

Strongly Disagree 47 22.3
Disagree 122 57.8
Agree 36 17.1
Strongly Agree 6 2.8

(5) If I feel healthy there is no need to change my diet
211

Strongly Disagree 37 17.5
Disagree 109 51.7
Agree 55 26.1
Strongly Agree 10 4.7

(6) In the long run I will die anyway so I need not bother to change my habits
211

Strongly Disagree 118 55.9
Disagree 73 34.6
Agree 14 6.6
Strongly Agree 6 2.8

(7) Low fat diets are too unappetizing to follow for long periods
211

Strongly Disagree 33 15.6
Disagree 97 46.0
Agree 67 31.8
Strongly Agree 14 6.6
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(8) I am not convinced of the benefits of regular exercise
211

Strongly Disagree 147 69.7
Disagree 57 27.0
Agree 3 1.4
Strongly Agree 4 1.9

(9) I do not exercise because it is not safe in my neighborhood
211

Strongly Disagree 167 79.1
Disagree 44 20.9
Agree 0 0
Strongly Agree 0 0

(10) I am too busy with my children to take exercise regularly
211

Strongly Disagree 102 48.3
Disagree 84 39.8
Agree 20 9.5
Strongly Agree 5 2.4

(11) If I stopped smoking I will gain weight, so I may as well smoke
211

Strongly Disagree 113 53.6
Disagree 70 33.2
Agree 24 11.4
Strongly Agree 4 1.9

(12) It will be too stressful for me to stop smoking, so I may as well smoke
211

Strongly Disagree 111 52.6
Disagree 59 28.0
Agree 35 16.6
Strongly Agree 6 2.8

______________________________________________________________________________
Note: BAS = Barrier Scale; N = sample

Research Question 4A: Is there a difference between selected demographic variables

(gender, race & rank) and modifiable cardiovascular risk factors?

Table 14 displays the differences between gender and modifiable cardiovascular

risk factors. Significant differences were noted between males and females on BMIc

(p = .001), SBP (p = .001), DBP (p = .033), and HDL level (p = .000). These results

showed that men had higher BMIc, higher systolic and diastolic blood pressures and

lower HDL levels.
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TABLE 14: Differences Between Gender and Modifiable Cardiovascular Risk Factors
(Using the t-test)

Modifiable Risk Factor Gender N Mean SD t Sig.____

BMIc Male 162 27.36 3.33 3.23 .001**
Female 49 25.56 3.69

SBP Male 162 132.80 12.44 3.30 .001**
Female 49 125.86 14.24

DBP Male 162 79.58 7.99 2.15 .033**
Female 49 76.65 9.43

Cholesterol Level Male 156 187.88 35.52 .698 .486
Female 44 183.70 33.12

LDL Level Male 156 119.63 30.78 1.35 .177
Female 44 112.73 26.06

HDL Level Male 156 41.68 10.02 -4.60 .000**
Female 44 49.82 11.54

Triglyceride Level Male 156 124.37 69.41 1.18 .239
Female 44 110.91 56.26

Glucose Level Male 159 92.43 11.24 .858 .392
Female 48 90.63 16.87

_______________________________________________________________________
Note: BMIc = Body Mass Index calculated; SBP = Systolic Blood Pressure; DBP = Diastolic Blood
Pressure; LDL = Low Density Lipoprotein; HDL = High Density Lipoprotein; N = Sample; SD = Standard
Deviation; Sig = Significance levels; ** = Significant

Table 15 describes the differences between gender and modifiable cardiovascular

risk factors using the chi-square test. The modifiable cardiovascular risk factors were

examined based on BMIc (overweight and obese), high blood pressure (pre-hypertension

and HTN) and elevated cholesterol level, high LDL, low HDL, elevated triglyceride,

elevated blood glucose level, smoking history (current and previous smoker), and

physical inactivity (profile). In this analysis, the modifiable cardiovascular risk factors

were categorized. The categories included overweight, obese, pre-hypertension, HTN,
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elevated cholesterol level, high LDL level, low HDL level, elevated triglyceride level,

elevated blood glucose, current smoker and profile. Overweight was defined as BMIc >/=

25 BMIc < 29.9. Obese was defined as BMIc >/= 30. Pre-hypertension was defined as

SBP >/= 120 & SBP </= 139 or DBP >/= 80 & DBP </= 89. HTN was defined as SBP

>/= 140 or DBP >/= 90. Elevated cholesterol level was defined as cholesterol >/= 200.

High LDL level was defined as LDL >/= 130. Low HDL level was defined as HDL </=

40. Elevated triglyceride level was defined as triglyceride >/=150. Elevated blood

glucose was defined as glucose >/= 126.

Because smoking history and physical inactivity were categorical variables they

were analyzed using chi-square testing. Current smoker was defined as one or more

cigarettes/day smoked in the previous 12 months. Profile was defined as a temporary or

permanent restriction placed on a service members’ physical activity as prescribed by the

healthcare provider.

Mean differences between gender and modifiable cardiovascular risk factors

using the chi-square are presented in Table 15. Significant differences were found for

overweight (p = .002), obesity (p = .002), pre-hypertension (p = .021), HTN (p =.021),

and HDL level (p = .002). Results showed that a greater percentage of men were

overweight/obese and had greater percentage of pre-hypertension and HTN.
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TABLE 15. Differences Between Gender and Modifiable Cardiovascular Risk Factors
(Using the chi-square test)

Modifiable Risk Factor Gender % within Gender Chi-Square Sig._____

Overweight Male 58.0% 15.31 .002**
Female 38.8%

Obese Male 19.8%
Female 12.2%

Pre-Hypertension Male 80.5% 7.76 .021**
Female 66.7%

HTN Male 7.1%
Female 4.2%

Elevated Cholesterol Male 35.9% .049 .825
Female 34.1%

High LDL Male 36.5% .738 .390
Female 29.5%

Low HDL Male 48.7% 9.46 .002**
Female 22.7%

Elevated Triglyceride Male 28.8% 2.00 .157
Female 18.2%

Elevated Blood Glucose Male .6% .815 .367
Female 2.1%

*Smoking History
Current Smoker Male 22.8% 2.20 .334

Female 14.3%

*Physical Inactivity
Profile Male 6.8% 1.58 .208

Female 2.0%
_______________________________________________________________________
Note: % = percentage; Sig. = Significance level; HTN = Hypertension; HDL = high density lipoprotein;
Overweight was defined as BMIc >/= 25 BMIc < 29.9. Obese was defined as BMIc >/= 30. Pre-
hypertension was defined as SBP >/= 120 & SBP </= 139 or DBP >/= 80 & DBP </= 89. HTN was defined
as SBP >/= 140 or DBP >/= 90. Elevated cholesterol level was defined as cholesterol >/= 200. High LDL
level was defined as LDL >/= 130. Low HDL level was defined as HDL </= 40. Elevated triglyceride level
was defined as triglyceride >/=150. Elevated blood glucose was defined as glucose >/= 126. Current
smoker was defined as one or more cigarettes/day smoked in the previous 12 months; Profile was defined
as a temporary or permanent restriction placed on a service member’s physical activity as prescribed by the
healthcare provider; * = categorical variables; ** = Significant
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Table 16 and 17 displays the differences between race and modifiable

cardiovascular risk factors. The one-way ANOVA and chi-square tests were used to

analyze the differences between race and modifiable risk factors. The results showed

there was no significant difference in modifiable cardiovascular risk factors across race

category.
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TABLE 16: Differences Between Race and Modifiable Cardiovascular Risk Factors
(Using One-way ANOVA)

Modifiable Risk Factor Race N Mean SD F Sig._

BMIc White 134 26.70 3.37 1.01 .365
Af Am 44 27.52 4.04
Other 33 27.18 3.15

SBP White 134 131.99 12.71 .925 .398
Af Am 44 128.86 14.78
Other 33 131.06 13.09

DBP White 134 79.29 8.35 .393 .675
Af Am 44 78.23 8.51
Other 33 78.21 8.70

Cholesterol Level White 125 186.63 34.02 .235 .791
Af Am 43 185.19 37.10
Other 32 190.63 36.58

LDL Level White 125 116.91 28.45 .417 .660
Af Am 43 118.42 32.93
Other 32 122.31 31.59

HDL Level White 125 42.50 10.73 2.08 .128
Af Am 43 46.44 10.66
Other 32 42.94 11.40

Triglyceride Level White 125 127.80 74.37 2.12 .122
Af Am 43 103.60 38.62
Other 32 120.40 62.72

Glucose Level White 131 93.44 13.55 2.39 .094
Af Am 43 88.91 11.20
Other 33 90.39 10.57

________________________________________________________________________
Note: N = Sample; SD = Standard Deviation; Sig. = Significance; BMIc = Body Mass Index calculated;
SBP = Systolic Blood Pressure; DBP = diastolic Blood Pressure; LDL = Low Density Lipoprotein; HDL =
High Density Lipoprotein; Af Am = African American
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TABLE 17: Differences Between Race and Modifiable Cardiovascular Risk Factors
(Using the chi-square test)

Modifiable Risk Factor Gender % within Gender Chi-Square Sig._____

Overweight Whit1e 55.2% 3.77 .708
Af Am 43.2%
Other 60.6%

Obese White 16.4%
Af Am 25.0%
Other 15.2%

Pre-Hypertension White 61.9% 2.83 .586
Af Am 54.5%
Other 60.6%

HTN White 25.4%
Af Am 22.7%
Other 21.2%

Elevated Cholesterol White 36.8% .907 .635
Af Am 37.2%
Other 28.1%

High LDL White 36.8% .489 .783
Af Am 32.6%
Other 31.3%

Low HDL White 47.2% 3.77 .152
Af Am 30.2%
Other 43.8%

Elevated Triglyceride White 30.4% 3.32 .190
Af Am 16.3%
Other 25.0%

Elevated Blood Glucose White 1.5% 1.17 .557
Af Am .0%
Other .0%

*Smoking History White 23.1% 7.35 .119
Current Smoker Af Am 22.7%

Other 9.1%
*Physical Inactivity White 6.0% .136 .934

Profile Af Am 4.5%
Other 6.1%

________________________________________________________________________
Note: % = percentage; Sig. = Significance level; HTN = Hypertension; HDL = high density lipoprotein; Overweight
was defined as BMIc >/= 25 BMIc < 29.9. Obese was defined as BMIc >/= 30. Pre-hypertension was defined as SBP
>/= 120 & SBP </= 139 or DBP >/= 80 & DBP </= 89. HTN was defined as SBP >/= 140 or DBP >/= 90. Elevated
cholesterol level was defined as cholesterol >/= 200. High LDL level was defined as LDL >/= 130. Low HDL level
was defined as HDL </= 40. Elevated triglyceride level was defined as triglyceride >/=150. Elevated blood glucose was
defined as glucose >/= 126. Current smoker was defined as one or more cigarettes/day smoked in the previous 12
months; Profile was defined as a temporary or permanent restriction placed on a service member’s physical activity as
prescribed by the healthcare provider; * = categorical variable
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Table 18 and 19 display the differences between rank and modifiable

cardiovascular risk factors. A one-way ANOVA and chi-square tests were used to

analyze the differences between rank and modifiable risk factors. There was a significant

difference between triglyceride and glucose levels across rank category. Mean

triglyceride levels for officers were 104.37, for NCO was 131.92 and for enlisted 113.09.

Mean glucose levels for officers were 92.73, for NCO was 93.65 and for enlisted 88.33.

Although officers had lower triglyceride levels than enlisted, the post hoc test showed

that there was not a significant mean difference between triglyceride and rank category.

However, for glucose levels, non-commissioned officers had significantly higher glucose

levels than enlisted (mean difference = 5.32).
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TABLE 18: Differences Between Rank and Modifiable Cardiovascular Risk Factors
(Using One-way ANOVA)

Modifiable Risk Factor Rank N Mean SD F Sig._

BMIc Officers 41 26.97 3.07 .223 .801
NCO 113 26.80 3.35
Enlisted 57 27.18 4.03

SBP Officers 41 130.15 12.73 .229 .796
NCO 113 131.17 12.78
Enlisted 57 131.98 14.54

DBP Officers 41 78.05 8.80 1.18 .310
NCO 113 79.73 8.39
Enlisted 57 77.88 8.16

Cholesterol Level Officers 38 185.71 29.64 1.33 .268
NCO 106 190.46 39.16
Enlisted 56 181.18 29.11

LDL Level Officers 38 119.47 25.89 1.33 .268
NCO 106 120.50 33.70
Enlisted 56 112.63 23.84

HDL Level Officers 38 43.87 10.74 .155 .857
NCO 106 43.07 10.24
Enlisted 56 43.96 12.24

Triglyceride Level Officers 38 104.37 47.57 3.04 .050**
NCO 106 131.92 79.41
Enlisted 56 113.09 46.05

Glucose Level Officers 40 92.73 15.07 3.43 .034**
NCO 110 93.65 12.09
Enlisted 57 88.33 11.66

________________________________________________________________________
Note: N = sample; SD = standard deviation; Sig = significance; BMIc = Body Mass Index calculated; SBP
= Systolic Blood Pressure; DBP = Diastolic Blood Pressure; LDL = Low Density Lipoprotein; HDL = High
Density Lipoprotein; NCO = Non-Commissioned Officer; ** = significant levels
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TABLE 19: Differences Between Rank and Modifiable Cardiovascular Risk Factors
(Using the chi-square test)

Modifiable Risk Factor Rank % within Gender Chi-Square Sig.____

Overweight Officer 56.1% 7.08 .313
NCO 59.3%
Enlisted 40.4%

Obese Officer 14.6%
NCO 15.9%
Enlisted 24.6%

Pre-Hypertension Officer 61.0% 3.24 .518
NCO 64.6%
Enlisted 50.9%

HTN Officer 24.4%
NCO 22.1%
Enlisted 28.1%

Elevated Cholesterol Officer 34.2% .535 .765
NCO 37.7%
Enlisted 32.1%

High LDL Officer 47.4% 3.62 .163
NCO 34.0%
Enlisted 28.6%

Low HDL Officer 47.4% .392 .822
NCO 41.5%
Enlisted 42.9%

Elevated Triglyceride Officer 18.4% 2.08 .354
NCO 30.2%
Enlisted 25.0%

Elevated Blood Glucose Officer 2.5% 1.54 .462
NCO .9%
Enlisted .0%

*Smoking History Officer 12.2% 4.65 .326
Current Smoker NCO 20.4%

Enlisted 28.1%
*Physical Inactivity Officer 2.4% 1.05 .592

Profile NCO 6.2%
Enlisted 7.0%

________________________________________________________________________
Note: % = percentage; Sig. = Significance level; HTN = Hypertension; HDL = high density lipoprotein; Overweight
was defined as BMIc >/= 25 BMIc < 29.9. Obese was defined as BMIc >/= 30. Pre-hypertension was defined as SBP
>/= 120 & SBP </= 139 or DBP >/= 80 & DBP </= 89. HTN was defined as SBP >/= 140 or DBP >/= 90. Elevated
cholesterol level was defined as cholesterol >/= 200. High LDL level was defined as LDL >/= 130. Low HDL level
was defined as HDL </= 40. Elevated triglyceride level was defined as triglyceride >/=150. Elevated blood glucose was
defined as glucose >/= 126. Current smoker was defined as one or more cigarettes/day smoked in the previous 12
months; Profile was defined as a temporary or permanent restriction placed on a service member’s physical activity as
prescribed by the healthcare provider; * = categorical variables; NCO = Non-Commissioned Officer
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Research Question 5A: What is the relationship between modifiable cardiovascular risk

factors and perceived susceptibility for developing CVD?

Results indicated there was a significant correlation between perceived

susceptibility and six modifiable cardiovascular risk factors, body mass index, systolic

blood pressure, diastolic blood pressure, cholesterol, LDL and glucose levels (Table 20).

Based on the individual CRPS total score results (Table 10), the majority of the

participants do not perceive themselves to be at risk for developing CVD even though

they have a number of modifiable cardiovascular risk factors. However, results

demonstrated that there was a significant correlation between higher BMI, elevated

systolic/diastolic blood pressures, history of smoking, elevated cholesterol, LDL level

and glucose levels and total CRPS scores.
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TABLE 20: Correlations Between Modifiable Cardiovascular Risk Factors and
Perceived Susceptibility

Modifiable CV Risk Factor Total CRPS Score

Body Mass Index (calculated)
Pearson correlation coefficient (r) .365**
Sig. (2-tailed) .000
N 211

Systolic Blood Pressure
Pearson correlation coefficient (r) .268**
Sig. (2-tailed) .000
N 211

Diastolic Blood Pressure
Pearson correlation coefficient (r) .149*
Sig. (2-tailed) .030
N 211

Cholesterol Level
Pearson correlation coefficient (r) .165*
Sig. (2-tailed) .019
N 200

LDL Level
Pearson correlation coefficient (r) .147*
Sig. (2-tailed) .037
N 200

HDL Level
Pearson correlation coefficient (r) -.041
Sig. (2-tailed) .562
N 200

Triglyceride Level
Pearson correlation coefficient (r) .124
Sig. (2-tailed) .079
N 200

Glucose Level
Pearson correlation coefficient (r) .182**
Sig. (2-tailed) .009
N 207

Smoking History
Point-biserial correlation† -.160*
Sig. (2-tailed) .020
N 211

Physical Inactivity
Point-biserial correlation† .113
Sig. (2-tailed) .103
N 211

______________________________________________________________________________
Note: ** = Correlation is significant at the 0.01 level (2-tailed); * = Correlation is significant at the 0.05
level (2-tailed). † = Point-biserial correlation
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Summary

This chapter provided a description of the study sample and the statistical

analyses of the data as it relates to risk factors and beliefs about cardiovascular disease

among active duty service members. The average age of the sample was 32 years. The

majority of participants were men who were in the Army. In general, study participants

did not take medications related to CVD, had no individual self-reported health history

related to diabetes, high blood pressure, high cholesterol levels, heart disease or stroke.

The majority of participants did not perceive themselves to be at risk for developing CVD

and had modifiable cardiovascular risk factors such as pre-hypertension, HTN,

overweight, obese, and high cholesterol levels. The greater the number of risk factors,

the greater the perceived susceptibility for the development of CVD.

Participants perceived benefits to taking health behaviors to decrease the chance

of developing CVD and several perceived barriers indicated a need for education. Based

on the findings from the CRPS, participants perceived themselves susceptible to

developing high blood pressure and high cholesterol levels. Based on the modifiable risk

factors for this sample, participants are at risk for overweight and pre-hypertension. A

relationship between pre-hypertension as a modifiable cardiovascular risk factor and the

perceived susceptibility for the development of high blood pressure was found.
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CHAPTER FIVE: DISCUSSION

In this chapter, a summary of the study results and a discussion of the findings are

presented. Relevance of the findings to nursing practice and theory, limitations of the

study and recommendations for future study are also discussed.

Summary of the Study Results

This study was the first to investigate cardiovascular disease risk factors and

perceptions about CVD risk among young active duty military men and women. The

study described the modifiable and non-modifiable risk factors, perceived susceptibility

of developing CVD, perceived benefits and barriers to undertaking health actions to

prevent CVD. The relationship between selected demographic variables and modifiable

risk factors was described. Differences between modifiable risk factors and perceived

susceptibility for developing CVD were examined.

Results demonstrated that the sample of active duty service members had no

significant individual self-reported health history of diabetes, high blood pressure, high

cholesterol levels, heart disease or stroke. Many participants reported adequate levels of

physical activity and did perceive themselves to be at risk for developing CVD.

Participants had a number of modifiable cardiovascular risk factors including pre-

hypertension, HTN, overweight, obesity and high cholesterol levels. When comparing the

active duty military men and women to the general population, the main findings of this

study were: 1) a higher prevalence of the risk factors of pre-hypertension/HTN,

overweight/obese and high cholesterol levels; 2) less prevalence of physical inactivity; 3)

a greater percentage of active duty service members perceived themselves susceptible of
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developing CVD. When comparing the modifiable cardiovascular risk factors and

perceived susceptibility, an association was found between individuals with one

modifiable cardiovascular risk factor and perceived susceptibility.

Discussion: Modifiable Cardiovascular Risk Factors

This section will present the modifiable cardiovascular risk factors among active

duty service members and the relevance of these risk factors to CVD. The findings in this

study are among the first to show in active duty service members a presence of elevated

cholesterol levels, pre-hypertension, HTN, and overweight/obesity.

Elevated Cholesterol Levels

Many participants, not all had CVD risk factors. Thirty-five point five percent of

the participants had undesirable cholesterol levels, 33.2% had elevated LDL levels, and

54.0 % had elevated HDL levels. Compared to women, military men had higher BMI

levels, higher systolic and diastolic blood pressures and lower HDL levels. A similar

result was observed by Spencer (2002) in which data were collected on serum

cholesterol, blood pressure, and self-reported health behavior in 226 college students

aged 18 to 26 years. Twenty-nine percent had undesirable total cholesterol levels, 10%

had high cholesterol, 10% had high systolic blood pressure, and 11% had high diastolic

blood pressure. Other factors studied indicated that college students consumed a diet high

in saturated fat, engaged in binge drinking, had a parental risk for high cholesterol or

blood pressure, and reported they experienced elevated stress levels. This study was also

similar to Spencer (2002) in that men had higher risk factor levels such as higher BMI

and higher blood pressures than women. The findings in this study about pre-
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hypertension and HTN are reflective of the most common symptom or complaint that

brings a service member to the outpatient clinic and similar to the literature on pre-

hypertension and HTN (Glasser, 1998; MacMahon, 1990; Miura, 2001).

Established cardiovascular risk factors such as smoking, and high cholesterol

levels have been associated with the development of atherosclerosis in children,

adolescents, and young adults. Autopsies from war casualties in Korea (Enos, 1953) and

Vietnam (McNamara, 1971) first showed that atherosclerosis is evident in young

adulthood and later adolescence. Other studies on autopsies of subjects between the ages

of 2 to 39 years of age also revealed that individuals with multiple cardiovascular risk

factors had evidence of atherosclerosis (Berenson, 1998; McGill, 2000). It is clear that

atherosclerosis begins early in life and its development is linked to know cardiovascular

risk factors such as the ones investigated in this study. Findings of HTN and increase

cholesterol in this study are consistent with earlier findings of atherosclerosis at early

ages.

Like other cardiovascular risk factors, high cholesterol has been confirmed to

have a relationship with the development of CVD. Miller (1975) concluded that

cholesterol levels increase with decreasing HDL levels since HDL facilitates the uptake

of cholesterol from the peripheral tissues and transports it to the liver for breakdown and

excretion. Based on the results of this study, active duty service members are at risk for

CVD because 35.5% of the sample had serum cholesterol levels > 200 mg/dL, 33.2% had

LDL levels > 130 mg/dL, and 46.0% had HDL levels < 40. High LDL levels and low

HDL levels are currently recognized as common and powerful risk factors for CVD
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(Austin; 1988; Cui, 2001;; Krauss, 1982; Gardner, 1996; Sharrett, 2001). These levels are

higher than the general population (AHA, 2006).

Pre-hypertension/HTN

Pre-hypertension and HTN are major risk factors for CVD and the relationship

between an individual’s blood pressure and risk of CVD events is continuous, consistent

and independent of other risk factors. Based on the third National Health and Nutrition

Examination Survey (NHANES-III; 1999 to 2000), the prevalence of pre-hypertension is

31% with no apparent difference by race/ethnicity. In addition, women are less likely to

have pre-hypertension than men (23% versus 40%) and pre-hypertension is associated

with overweight/obesity suggesting that prevalence of this condition will increase over

time if the prevalence of overweight continues to grow (Wang, 2004). There was no

difference between race/ethnicity and pre-hypertension/HTN. This was different from

the general population in which African American have a higher prevalence of HTN

(AHA, 2006). Also, this sample is similar to the literature as pre-hypertension/HTN

tends to cluster with other CVD risk factors such as high cholesterol levels and obesity.

Pre-hypertension like HTN tends to increase in severity over time (Chobanian, 2003).

When comparing pre-hypertension/HTN risk factors to the general population

(Berenson, 1998; 2002), a higher prevalence of pre-hypertension/HTN was observed

among active duty service members. The percentage of service members with HTN is

24.2% and 73.9% of the sample had pre-hypertension with more men than women having

higher mean blood pressures. Higher ranking officers in the Army had similar

percentages of pre-hypertension/HTN. The prevalence of pre-hypertension/HTN among
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active duty service members was higher than the Healthy People 2010 target (16%) and

close to the prevalence of this risk factor found in U.S. adult men (25%) (AHA, 2006;

Grundy, 1998).

Overweight/Obesity

The contribution of the modifiable cardiovascular risk factors to long-term risk

has increased importance because risk factors not only persist with time but typically

increases with age. Obesity represents a major modifiable CVD risk factor and is

associated with multiple other risk factors for heart disease, hypertension, diabetes and

dyslipidemia. Today, 30.5% of the adult population in the United States is considered

obese and 60% fall into the category of overweight. The literature reports that obesity in

adolescent and young adults, especially men is associated with extent and severity of

early atherosclerotic lesions (McGill, 2002). This conclusion is consistent with results

from other studies which show that obesity in youth not only predicts obesity in

adulthood but also predicts CVD morbidity and mortality (Bersenson, 1998, 2002).

Results of this study showed that active duty service members tended to be

overweight/obese as measured by BMI. A BMI value does not distinguish between an

individual’s muscle mass or fat mass, so an individual who has a high BMI value may

either have increased muscle or increased fat. Although it is not a foolproof

measurement, the BMI measure significantly correlates with body fat and is commonly

used to assess overweight and obesity. The sample of active duty service members was

found to have a prevalence of obesity and overweight higher than that of the general

population.



139

This study was similar to one other study found in the literature that examined

cardiovascular risk factors in a sample of young civilians (Byczek, 2004). Byczek et al

(2004) conducted a study to describe the prevalence of cardiovascular risk factors among

firefighters. Among 200 firefighters, the relationships between BMI and other

cardiovascular risk factors such as cholesterol levels (LDL, HDL & Triglyceride levels),

blood pressure and glucose levels were examined. The prevalence of obesity, elevated

cholesterol and elevated blood pressures in firefighters exceeded the Healthy People 2010

targets and were higher than the general population. Similar to the military population

who are considered to be fit and active, the firefighters appeared to be at risk for the

development of CVD (Byczek, 2004).

The health benefits of a physically active lifestyle are well recognized (Sesso,

2000; Wei, 1999). The protective role of physical activity on cardiovascular morbidity is,

at least in part, attributed to the favorable effects of physical exercise on several

“traditional” cardiovascular risk factors, such as blood pressure levels and BMI

measurements. Although the recommendation for duration, intensity, and frequency of

physical activity are still being refined, it is becoming more apparent that health benefits

for those at a minimal risk are derived from low to moderate intensity physical activities

(Lakka, 1994). Indeed, statements from the Surgeon General, the National Institutes of

Health Consensus Development Panel on Physical Activity and Cardiovascular Health,

and the Center for Disease Control and Prevention and the American College of Sports

Medicine recommend at least 30 minutes of moderate-intensity physical activity

preferably on all days of the week to prevent coronary heart disease and other chronic
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diseases. An important finding in this study is that although active duty service members

are active and engage in physical fitness training at least three times/week, the percentage

of participants who were obese or overweight was significant.

Discussion: Non-Modifiable Cardiovascular Risk Factors

Age

Age, of other modifiable and non-modifiable cardiovascular risk factors, is

important in the risk of developing CVD. Aging, in conjunction with HTN, obesity and

dyslipidemia, strengthens the conclusion that the risk factors are causal and reinforces the

belief that risk factor modification early in life can influence primary prevention of CVD.

Age was not a cardiovascular risk factor in this study since the majority of the

participants were a young, with an average age of 32 years. However, a positive family

history of CVD and modifiable cardiovascular risk factors place young individuals at risk

for developing CVD (Lloyd-Jones, 2005).

Gender

According to AHA (2006), men have a higher risk of CVD compared to women

(AHA Heart Disease and Stroke Statistics-2006 Update, 2006) and coronary heart disease

is much more common in men, especially at a younger age (Berenson, 1998; 2002). The

results in this study provide evidence to support that men are at higher risk than women

in the military for the development of CVD.

Family History

Among the 211 participants, over half (62.6%) reported a history of high blood

pressure in at least one first-degree relative. In addition, participants also had a family
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history of heart disease (37.4%) and high cholesterol levels (38.9%). Family history

reflects the influence not only of genetics but also of environment and behavior.

Behaviors that can increase CVD risk such as a high-fat diet or sedentary lifestyle may be

more common among the families of the participants who were at increased risk for heart

disease. It is difficult to determine if parental CVD independently will predict future

offspring events in this sample of active duty service members. However, the

information will help healthcare providers to promote primary prevention of CVD when

treatment decisions are difficult in patients with intermediate risk based on a single or

multiple risk factors (Lloyd-Jones, 2005).

Perceived Susceptibility & Perceived Benefits and Barriers

Insights into risk perception are particularly relevant for patients with

hypertension, diabetes, and dyslipidemia but no known CVD. The absolute risk of

patients with CVD is very high and their benefits of preventive drug treatment will

therefore generally surpass any arguments against such treatment (Avis, 1989; French,

2004). Patients with hypertension, diabetes or dyslipidemia without a diagnosis of CVD

are at moderate to high cardiovascular risk and thus require jointly made decisions about

the initiation, continuation, and adjustment of treatment including aspirin, statins,

antihypertensive drugs and lifestyle changes, such as better nutrition and weight loss.

Most of the research conducted on risk perception has been done with middle-aged

people selected from the general population who were optimistic when estimating their

risk of having a cardiovascular event, compared to those of the same age and gender.

Risk perception reported in the literature is often used as a measurement of a range of
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factors that can affect an individual’s general health and functional status (Avis, 1989;

Hart, 2005; O'Brien, 1995).

The results from this study about perceived susceptibility indicated that based on

the individual total scores of the CRPS survey, the majority of service members do not

perceive themselves to be at risk for developing CVD even though they have a number of

modifiable cardiovascular risk factors. However, results demonstrated that there was a

significant correlation between higher BMI, elevated systolic/diastolic blood pressures,

history of smoking, elevated cholesterol level, LDL level and glucose levels and total

CRPS scores. The greater the number of risk factors, the greater the perceived

susceptibility for the development of CVD. Although, 33.7% reported that based on

current stress they perceived a chance of developing heart disease. The low susceptibility

scores from this study were similar to research conducted by Ramey (2003); perceived

health and stress were associated with CVD.

Active duty service members perceived the benefits of health promoting

behaviors. They also perceived barriers such as family, time to prepare low fat diet, no

need to change behavior if feeling healthy, and low fat diet too unappetizing to follow.

These results substantiate other research (Al-Ali, 2004; Vale, 2000; Welch, 2006). Al-Ali

(2004) reported a correlation between risk factors and perceived susceptibility in which

MI patients had a high score in perceived severity and low score in perceived barriers. A

higher percentage (50%) of active duty service members had higher scores than the mean

score in perceived susceptibility and their scores were lower in perceived barriers than

perceived benefits. Compared to Welch (2006), this study identified individual benefits
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and barriers that may be amendable to tailored interventions, such as providing incentives

for healthy behaviors and identifying interventions for consuming low-fat food.

Relevance to Nursing Practice and Theory Development

All cardiovascular risk factors contribute to CVD. Findings from this study

contradict the belief that the military population is healthier than the general population.

Several modifiable cardiovascular risk factors exist in this population. More importantly,

this population does not perceive themselves to be at risk for CVD indicating less

likelihood of changing behaviors. Previous studies have not investigated the prevalence

of risk factors among active duty service members. Knowing the relationship between

what service members perceive and their actual cardiovascular risk factors for CVD will

assist health care providers and organizations target interventions or programs to prevent

or treat these risk factors (Kannel, 2004). The Army Medical Department has made

efforts to target smoking cessation. However, a collaboration process is needed with the

health care team and commanders of military units to improve program implementation.

For example, because of the nature of work that service member’s face on a daily basis,

the assessment, treatment and follow-up for elevated blood pressure is often difficult

because of the time spent away from the place of work. Also, eating a healthy low-fat

meal in the “dining facility” is difficult to implement because nutrition is geared towards

a fast food environment.

The Military Health Belief Model was used to inform this study using the

variables; perceived susceptibility, perceived benefits and perceived barriers. The

adaptation of the Health Belief Model was a logical choice as the conceptual framework
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for several reasons. First, this model is applicable for multiple health care and social

settings including a military setting. In this study, the model facilitated exploration not

only of the quantifiable risk factors (cue to action) but also the specific perceptions of

active duty service members. The model was designed to evaluate variables and

outcomes that facilitate the development of strategic interventions directed toward

cardiovascular risk reduction.

At the core of this study is the concept of cardiovascular risk perception. Findings

from this study facilitate a knowledge base of cardiovascular risk factors and risk

perception among active duty service members. The HBM can be adapted to this

population and modified to reflect variables that influence a service member’s perceived

susceptibility and perceived benefits and barriers.

Results support the cardiovascular risk perception concept. Since this young

military population did not perceive themselves to be at risk for developing CVD, which

may have a powerful effect on long-term risk for death for a CVD event. If we know that

individuals perceive themselves to be at risk by actually knowing their modifiable

cardiovascular risk factors then primary prevention programs can be geared to change

this perception.

Implications for Nursing Practice

The National Cholesterol Education Program Expert Panel on Detection,

Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel

II) issued a recommendation that initial screening of serum cholesterol begin at 20 years

of age. The Sixth Report of the Joint National Committee on Prevention, Detection,
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Evaluation, and Treatment of High Blood Pressure recommends that screening begin at

18 years of age. The rationale for screening at these young ages include the opportunities

for early identification of persons at higher risk, intervention by primary care physicians

in earlier stages of atherosclerosis and earlier modification of lifestyles by patient

education and counseling. The approach to screening and treatment of adults younger

than 40 years of age has been challenged by opinions based on limited data on the

predictive capacity of cardiovascular risk factors in young adults. Results from this study,

substantiate previous studies (Albert, 2002; Ali, 2002; Knoflach, 2003), which indicate

that risk assessment in young adults may play a useful role in terms of assessing

cardiovascular risk for the development of CVD and changing cardiovascular risk

perception among active duty service members.

Assessment of cardiovascular risk using the Risk Assessment Tool for Estimating

10-year Risk of Developing Coronary Heart Disease is an approach that considers the

patient’s risk factors. In addition, health care providers who are better informed about the

factors which determine the risk perceptions of patients are better able to tailor the

intervention to individuals at risk for the development of CVD. The fact remains that

reduction of the clinical burden of CVD in the United States requires a broad application

of risk-reduction strategies. Similar to the general population, the military population will

benefit from four categories of healthy habits: smoking cessation, dietary changes, body

weight and physical activity. Each deserves a major military health care commitment.

The study did not include spouses/significant others and children. However,

successful interventions need to involve the entire families in order to produce lasting
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behavior change (McCusker, 2004). Results from this study indicates that risk assessment

in young adults such as active duty service members may play a useful role at least in

terms of risk assessment and prediction. The results of the CRPS, BES and BAS can

guide interventions. For example, in the BAS questionnaires, 19.4% either agree or

strongly agree that “it will be too stressful for me to stop smoking, so I may as well

smoke.” Interventions directed at reducing stress in order to stop smoking should be the

goal of ANC and AMEDD health care providers.

Limitations of the Study

Data Collection

Although there are important preliminary findings the research has several

limitations. The investigator collected all data, including blood pressure, fasting

cholesterol and glucose measures from the medical records, following the participants

visit (with permission). Therefore the data was based on measures taken as part of

clinical practice, without benefit of standard protocols or consistent, calibrated

equipment, leaving in question the reliability of the measures. In addition, single

measures were used, rather than averaging multiple measures. This cross-sectional

approach was used for practical purposes (clinic visit) but the results specifically blood

pressure readings may be ambiguous. A follow-up measure to confirm blood pressure,

cholesterol and glucose readings would have increased their validity. Cholesterol and

glucose tests were drawn and analyzed in the laboratory indicating that these results were

valid. However, the tests were assumed to be fasting which is difficult to determine.
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The sense of urgency with which a service member comes into the clinic is an

issue as this may increase their blood pressure. Fasting blood glucose levels were

available for only one visit and it was assumed to be an 8-12 hour fasting. Although the

participants found that knowing their cholesterol level was important, they expressed that

having blood drawn for this test was stressful possibly indicating that the participant may

not have the lab test drawn. Stress in itself was not measured which may have an impact

on the results of the questionnaires.

Another limitation of this study was the procedure. For example, although the

clinic staff was competent in taking blood pressures, and height/weights, a number of

different staff was involved in these measurements. This limited the control over the data

collection process.

Self-Report

Based on the individual self-reported health history of diabetes, high blood

pressure, high cholesterol, heart disease or stroke, there is a difference between what are

self-reported and actual cardiovascular modifiable risk factors.

The individual and family health history questions were asked during one period

of data collection. Individual health history status was defined as self-reported diagnosis.

Also, family health history was self-reported which might not provide complete

information about the participant’s CVD health behavior or family history of heart

disease. In addition, the interview questions about family history did not ask about the

affected relatives’ age at heart disease onset. This limited the conclusions that one can

draw about heredity and present risk in this military population.
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An added issue about self-reporting of individual health history among active

duty service members is that the investigator was senior in rank to the participants. It is

difficult to determine if the participant was giving accurate information based on the

information being relayed to the chain of command. Participants did not hesitate to

provide information if they were on a physical activity profile. However, the individual

self-reporting of smoking history involved further discussion of this risk factor.

Another limitation to the study was the description of physical activity. The type

of exercise was not defined in this study. For example, are active duty service members

doing their usual push ups, sit ups, 2-mile run or are they engaging in flag football or

basket/dodge ball. Again, only single measurements at baseline were performed for all of

the risk factors described in this study and limited information on the assessment of

dietary intake was taken into account which came from either the BES or BAS scale.

The contribution of modifiable risk factors to long-term risk has increased

importance because risk factors not only persist with time but also typically worsen with

age. Therefore, risk prediction using the AHA risk calculation (AHA, 2006) for this

population would have been useful as a screening tool in terms of helping the participants

understand their risk for CVD. A limitation is the unavailable patient education material

that would give a participant a visual picture of their risk factors

Demographic information collected for this study included individual and family

health history, cardiovascular risk factors and deployment history. However, another

limitation to this study involved not including education level and marital status.
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Generalizability

The active duty service members assigned to Fort Huachuca, AZ are military

intelligence and signal communication people indicating that they spend a great amount

of time reviewing intelligence and communication reports via the computer. However,

the amount of physical activity is different for service members who are assigned to units

such as Special Forces, infantry, combat engineers and airborne units like at Fort Bragg,

North Carolina. Therefore, can the findings in this study be generalized to other types of

units.

Recommendations for Future Studies

Further investigation is needed to validate the findings related to CVD risk factors

in a younger population who is considered to be “fit for duty.” Generalizability of the

findings can be expanded by conducting the study with different types of military units,

such as infantry soldiers, airborne soldiers and/or armor soldiers. Further investigation of

stress levels also needs to be incorporated into future studies. Additional testing of the

instruments is needed. Interventions also need to be developed and tested for smoking

cessation, dietary changes, weight control and cardiovascular fitness conditioning.

All healthcare providers can facilitate health education, perform risk factor

assessment and develop health promotion strategies. Ramey (2003) describes components

of a strong health promotion program that includes 1) assessment of risk; 2) screenings;

3) change management including behavioral change programs; and 4) evaluation of the

effect of the health of the target population. In addition to these components, active duty

service members need incentives to change behavior. For example, active duty NCO and
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enlisted personnel are promoted based on promotion points. Therefore, military

personnel can earn promotion points by having normal cholesterol levels, normal blood

pressures and normal weight standards. Not only will this incentive help with promotion

but may change their behaviors.

This research presented results of the preliminary testing of an instrument needed

in cardiovascular research and clinical practice. This study provided evidence that

cardiovascular risk perceptions can be reliability measured with the Cardiovascular Risk

Perception Survey. No instrument was found in the literature that encompasses all the

major modifiable cardiovascular risk factors. Future testing should continue to test the

psychometric properties of the scale. Future sample should include more women and

different types of military units. If results are consistent with the findings in this study,

then the instrument could be used to screen individual’s perceptions of their

cardiovascular risk factors. Comparing cardiovascular risk perception between active

duty men and women would be important to learn if women perceive themselves at

greater risk for developing CVD than men. Further validation will enable it to be used in

cardiovascular health research and assist healthcare providers in tailoring interventions to

change risk perception

Conclusion

For many years the debate raged about whether modification of risk factors in

adults would reduce the chance of developing CVD. The answer is clear that changing

behavior can decrease the chance of a CVD event. It is estimated that about half of the

dramatic decline in CVD is attributed to reductions in cardiovascular risk factors. “Since
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1953, an Army pathologist surprised the medical community with the landmark article

(Enos, 1953)” describing the advanced process of atherosclerosis on autopsies in young

Korean war casualties. Since that time studies such as the Bogalusa, the Pathobiological

Determinants of Atherosclerosis in Youth (PDAY) study and the offspring studies from

the Framingham Heart Study have guided our efforts to implement primary prevention

strategies (Bersenson, 1998; 2002; Strong, 1999; Dawber, 1980).

The results of this study yield clear evidence that a number of cardiovascular risk

factors exist among young active duty service members. Most lifelong health behaviors

are formed in the early years of life. We need to identify and implement interventions that

effectively improve cardiovascular health behaviors and reduce the risk of developing

CVD in young people. These interventions must focus on multiple risk factors.

Interventions based on lifestyle modification are appropriate for young active duty

service members. Findings from this study have suggested there is a gap in knowledge

concerning the young military population. There is specific need to inform and educate

young active duty service members and design information and education that can impact

both the individual and the mission of the military.
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APPENDIX A

LEVELS OF COMMAND AND CONTROL FOR REGIONAL/SUBORDINATE

COMMAND
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Levels of Command and Control for Regional/Subordinate Command

1. AMEDD: Army Medical Department. All Army healthcare people in the world belong
to the AMEDD. The Army surgeon general, a lieutenant general, sets policies for the
entire AMEDD. "Dual-hatted" as U.S. Army Medical Command commander, he also
commands most AMEDD commands, agencies and fixed hospitals.

2. Army Community Hospital (ACH): ACHs offer more complex, resource-intensive
secondary care (e.g., inpatient care, surgery under general anesthesia) at major posts.
Usually 50 to 150 beds. Also give primary care at outpatient clinics inside and outside the
hospital, e.g., troop clinics and outlying clinics at small posts. A facility that offers all
ACH services except inpatient care is called an Army Health Center.

3. Clinic: Outpatient facility offering primary care or simple specialty care, i.e., routine
exams, tests and treatments. Supervised by a MEDCEN, MEDDAC or DENTAC. May
be a stand-alone site (e.g., an Army Health Clinic) or part of a major health facility
(family practice clinic, pediatric clinic, etc., within a hospital).

4. DENTAC: Dental Activity. Each DENTAC is the collocated healthcare partner of a
MEDCEN or MEDDAC. DENTACs supervise local and outlying dental clinics and
dental clinic commands. DENTACs at MEDCEN sites often are tertiary-care facilities
with more specialists and special equipment. Smaller DENTACs refer complex cases to
them.

5. Field Medical Units: Standardized Table of Organization and Equipment (TO&E)
units, mobile and assigned to combat commands. They are not part of U.S. Army Medical
Command, but MEDCOM helps with their clinical training and supervises their clinical
work. Many MEDCOM people are "earmarked" to join these units in wartime.

6. Fixed Treatment Facilities: Table of Distribution and Allowances (TDA) units, with
staffs and equipment tailored for specific sites/roles. In war, they remain in place and care
for evacuated casualties. U.S. Army Medical Command units are TDA.

7. MEDCEN: Army Medical Center, offering tertiary care (sophisticated
diagnosis/treatment of any ailment) as well as primary and secondary care. Each
MEDCEN has a hospital plus other services (preventive medicine, blood bank, etc.).
MEDCEN hospitals are larger than ACHs, have more sophisticated equipment and more
specialized staffs, and offer wider arrays of specialty care. All MEDCENs offer graduate
medical education (internships, residencies, etc.) for physicians.
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8. MEDCOM — U.S. Army Medical Command, whose three-star commander is also
Army surgeon general. Includes virtually all of the AMEDD except field units. Regional
Medical Commands, or RMCs, are multistate command-and-control headquarters that
allocate resources, oversee day-to-day management and foster readiness among MTFs in
their areas. Regional Dental Commands and Regional Veterinary Commands perform
similar command-and-control functions.

9. MEDDAC: Medical Department Activity, a medical command-and-control
headquarters at a given post. A typical MEDDAC includes one ACH or clinic plus non-
hospital elements (preventive medicine, blood bank, etc.), but the number of ACHs is not
rigidly fixed. Also, not all ACHs belong to MEDDACs.

10. MTF: Medical Treatment Facility. Any Army medical care site, whether a clinic,
hospital, medical center, etc.

11. RMC: Regional Medical Command. A multi-state command-and-control
headquarters that allocates resources oversees day-to-day management and fosters
readiness of MTFs in its region. Regional dental commands and regional veterinary
commands perform similar command-and-control functions.
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APPENDIX B

CARDIOVASCULAR RISK PERCEPTION SURVEY (CRPS)
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Cardiovascular Risk Perception Survey

DIRECTIONS: The following ask about your thoughts about your risk for heart disease.
Please indicate how small or big you think your risk is for each statement below by
circling either very small, small, none, big, or very big. There are no right or wrong
answers as the statements measure what you think about your personal risk/chance of
developing these cardiovascular risk factors. Please answer according to what you think
and not how you think you should answer or how you think others want you to answer.

1. What do you think your personal risk or chance is of getting high blood
pressure in your lifetime?

none very small small big very big

2. What do you think your personal risk or chance is of having a high cholesterol
level in your lifetime?

none very small small big very big

3. What do you think your personal risk or chance is of being overweight in your
lifetime?

none very small small big very big

4. What do you think your personal risk or chance is of being physically inactive
in your lifetime?

none very small small big very big

5. What do you think your personal risk or chance is of smoking in your lifetime?

none very small small big very big

6. What do you think your personal risk or chance is of getting diabetes in your
lifetime?

none very small small big very big
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7. Based on your gender and age, what do you think your personal risk or
chance is of developing heart disease in your lifetime?

none very small small big very big

8. Based on your ethnic background, what do you think your personal risk or
chance is of developing heart disease in your lifetime?

none very small small big very big

9. Based on family history, what do you think your personal risk or chance is of
developing heart disease in your lifetime?

none very small small big very big

10. Based on your current stress level, what do you think your personal risk or
chance is of developing heart disease in your lifetime?

none very small small big very big
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APPENDIX C

BENEFIT SCALE (BES)
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APPENDIX D

BARRIER SCALE (BAS)
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APPENDIX E

BROOKE ARMY MEDICAL CENTER

AUTHORIZATION TO USE AND DISCLOSE

PROTECTED HEALTH INFORMATION FOR RESEARCH
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APPENDIX F

UNIVERSITY OF ARIZONA

AUTHORIZATION FOR USE AND DISCLOSURE

OF PROTECTED HEALTH INFORMATION FOR RESEARCH FORM
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APPENDIX G

BROOKE ARMY MEDICAL CENTER/WILFORD HALL MEDICAL CENTER

INFORMED CONSENT DOCUMENT
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APPENDIX H

UNIVERSITY OF ARIZONA

INFORMED CONSENT FORM
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APPENDIX I

CARDIOVASCULAR RISK FACTORS DATA COLLECTION SHEET
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Subject’s # _ _ _
Cardiovascular Risk Factors Data Collection Sheet

1. Date of Birth (month/day/year): __________ 2. Age: ________ 3. Gender: 0 = male 1 = female

4. Race: __________ 5. Ethnicity: __________ 6. Rank: __________ 7. Service: __________

8. Unit/MOS: __________/___________

9. Height (inches): __________ 10. Weight (pounds/kg): __________/__________ 11. BMI: __________

12. SBP: __________ 13. DBP: ___________

14. Smoking History: 0 = Current Smoker 1 = Previous Smoker 2 = Non-Smoker

15. Physical inactivity: 0 = Exercise 1 = Profile

16. Cholesterol level: __________ LDL level: __________ HDL level: __________ Triglyceride level:
__________

17. Glucose level: __________

18. Current Medications:
_______________________________________________________________________________________

19. Individual Health History: 0 = Heart disease 1 = Diabetes 2 = Stroke 3 = High Blood Pressure 4 = High Cholesterol

20. Family Health History: 0 = Heart disease 1 = Diabetes 2 = Stroke 3 = High Blood Pressure 4 = High Cholesterol
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21. Deployment:
Future deployment coming up: 0 = Yes 1 = No
Past deployments since 9/11: 0 = Yes 1 = No

If yes, number of times: ________________
Locations: ___________________________
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APPENDIX J

REPORT OF MEDICAL EXAMINATION

(DEPARTMENT OF DEFENSE FORM 2808, JAN 2003)
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APPENDIX K

HEALTH RECORD FORM

(STANDARD FORM (SF) 600)
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APPENDIX L

DEPARTMENT OF THE ARMY
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