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ABSTRACT 

SHALAH WATKINS 

RELATIONSHIP OF HEALTH RISK BEHAVIORS TO STRESS AND DEPRESSION 
IN US WORKERS 

MAY2007 

Organizations have found that mental health conditions, more specifically stress 

and depression to be major contributing factors for the increase in employer health care 

costs. Stressed and depressed employees have been identified as having the highest 

correlation with higher heath care costs than any other health condition. Further 

examination of findings like these have revealed that stressed and depressed employees 

are engaging in more health risk behaviors as coping techniques than their less stressed 

and depressed counterparts. 

These health risk behaviors may compound the negative health outcomes already 

associated with stress and depression. Therefore, an examination of how certain positive 

· and negative health risk behaviors are related to stress and depression among employees 

may provide useful information, which in tum may aid in the design of effective 

worksite-based stress and depression prevention and/or treatment program, and 

ultimately, a reduction in employee health care costs. The purpose of this study was to 

examine the predictive value of selected health risk behaviors regarding exercise, eating, 

smoking, alcohol, social support, relaxation activities, and hobbies on employee 
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identified stress and depression. A secondary purpose was to examine the predictive 

value of stress and depression on self-reported overall health status. Males and females 

will also be compared on selected health risk behaviors regarding exercise, eating, 

smoking, alcohol, social support, relaxation activities, and hobbies and self-reported 

stress and depression. 

Findings for this study have suggested that certain health risk behaviors are 

predictors for stress and depression, as well as overall health. The overarching 

implication from these results is that stress and depression are central health issues 

affecting every aspect of employee health. Future researchers may want to examine the 

association between some of these health risk behaviors to stress and depression 

independently with a smaller sample to gamer more detailed observations of these 

relationships. 
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CHAPTER I 

INTRODUCTION 

Many employers in the United States have seen a substantial portion of their 

profits going to health care for their employees in recent years. The national averages 

of annual health care costs per employee are projected to increase from $7,744 in 2005 

to $8,340 in 2007 (Hewitt Associates, L.C.C., 2006). These averages are a significant 

increase from the $4,018 spent only five years earlier (Hewitt Associates, L.C.C., 

2006). Organizations in turn, have been investigating reasons for these increases and 

have found mental health conditions, more specifically stress and depression to be 

major contributing factors (Allgower, Wardle, & Steptoe, 2001; Health Enhancement 

Research Organization, 2006; Powell & Frank, 2002). 

One such investigation was conducted by the Health Enhancement Research 

Organization [HERO] (2006). From 1990-1996, HERO observed seven risk factors 

associated with excess employer health care costs. Stress and depression were 

· identified as having a higher correlation with health care costs than any other health 

condition observed among the 45,000 employee health risk assessments (HRA) 

collected (HERO, 2006). For the 2.2% of the employee sample that reported being 

depressed, it was found that these employees absorbed 70% more of annual health 

care expenditures for their companies than did the non depressed employees; while the 

18% of the employee sample who reported having uncontrolled stress, absorbed about 
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46% more medical costs than did the non stressed employees (HERO, 2006). But why 

are these employees more costly? 

Further examinations of findings like these have discovered that stressed and 

depressed employees are engaging in more health risk behaviors than their less 

stressed and depressed counterparts as coping techniques (Bresleau, Peterson, Shultz, 

Chilcoat, & Andreski, 1998; Mehlum, 1999; Pomerleau, Zucker, & Stewart, 2003; 

Weibe & McCall um, 1986); and the utilization of these health risk behaviors may 

compound the negative health outcomes already associated with stress and depression 

(American Psychological Association [APA], 2006). Therefore, an examination of 

how certain positive and negative health risk behaviors are related to stress and 

depression among employees may provide useful information, which in tum, may aid 

in the design of effective worksite-based stress and depression prevention and/or 

treatment program, and ultimately, a reduction in employee health care costs. 

Purpose of the Study 

The primary purpose of this study was to examine the predictive value of 

. selected health risk behaviors regarding exercise, diet, smoking, alcohol, social 

support, relaxation activities, hobbies on employee identified stress and depression. A 

secondary purpose was to examine the predictive value of stress and depression on 

self-reported overall health status. Males and females will also be compared on 

selected health risk behaviors regarding exercise, diet, smoking, alcohol, social 

support, relaxation activities, and hobbies and self-reported stress and depression. 
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Hypotheses 

Hypothesis 1: There will be no significant predictive value of self-reported health risk 

behaviors on employee identified stress. 

Hypothesis 2: There will be no significant predictive value of self-reported health risk 

behaviors on employee identified depression. 

Hypothesis 3: There will be no significant predictive value of stress on self-reported 

overall health. 

Hypothesis 4: There will be no significant predictive value of depression on self

reported overall health. 

Hypothesis 5: There will be no significant difference between males and females on 

health risk behaviors, stress, or depression. 

Limitations/Delimitations 

The data analyzed in this study only included the responses of employees who 

completed the RiskCalc™ online health risk assessment questionnaire in 2005, and 

may not accurately reflect the perceptions of all employees across the U.S. Also, the 

. data provided contained self-reported responses to stress, depression, health risk 

behaviors, and overall health questions. Therefore, the data may not accurately reflect 

the actual health behaviors and overall health among the employees. 

Assumptions 

In this study, it was assumed that participants answered items on the 

RiskCalc™ health risk assessment honestly; and, participants were able to read, 
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comprehend, and respond to each question on the RiskCalc™ questionnaire in 

English. 

Definition of Terms 

Absenteeism - "Unscheduled employee absences from the workplace" (Answers.com, 

2006). 

Depression - A composite of estimated risk for depression based on the combination 

of 5 screening items for depression, including: current medications taken for 

depression; medical history of depression; self-reported feelings of being down, 

depressed or hopeless over the past 2 weeks; self-reported feelings of little interest or 

pleasure in doing things over the past 2 week; and, self-reported periods of depression 

lasting 2 weeks or more that made it difficult for the individual to do his/her job or 

created problems in his/her personal life. 

Health-risk behaviors - "Characteristics or conditions ( exercise, diet, smoking, 

alcohol, social support, relaxation activities, and hobbies) that are associated with the 

development of disease or injury." (Sarafino, 1990, p 11 ) . 

. High-risk employees - Employees that engage in three or more maladaptive health 

behaviors. 

Low risk employees - Employees that engage in two or fewer maladaptive health 

behaviors. 

Presenteeism - "A diminished on-the-job performance due to impairment by health 

risk factors or health problems" (Partnership for Prevention, 2005, p. 5) (also known 

as "cut back days"). 
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Stress - Self-reported feelings of how well one is currently coping with life in general. 

Importance of the Study 

Employers will continue to see an increase in health care costs if they are not 

able to identify and properly address the health needs of their employees. With the 

increase in stressed and depressed employees, it would be beneficial to identify 

positive versus negative health-related behavioral factors that may affect these 

psychophysiological conditions, so that more:--effective prevention and intervention 

programs can be designed. Through controlling stress and depression in their 

workforce, employers would likely experience and increase in employee productivity 

and a decrease in health care costs, and employees would benefit through enhanced 

health and quality of life. Also, identifying these employees through the use of online 

health risk assessment data may demonstrate the usefulness of these measures. 
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CHAPTER II 

REVIEW OF LITERATURE 

Depression and stress are major mental health conditions affecting employees all 

over the world. These employees, in tum, are engaging in certain behaviors to cope. 

This review of literature will examine separately the association of depression and 

stress to coping behaviors. These separate examinations will consist of an overview 

of depression and stress, a discussion of possible causes of depression and stress, an 

observation of the workplace costs due to depression and stress, as well as a 

discussion of health behaviors found as coping strategies for depression and stress in 

the literature. Following this examination will be a discussion of a theoretical basis 

for some of these findings regarding the relationship of certain health behaviors to 

depression and stress. Lastly, an examination of current worksite-based programs 

being utilized to address the mental health of employees will be presented. 

Overview of Depression 

The World Health Organization predicted that by the year 2020, depression will 

be the second largest cause of disability, behind only heart disease (Lopez & Murray, 

1998); while the cost of depression is 1. 7 times higher than that of other medical 

conditions (Craynor & Lavin, 2006; Druss, Rosenheck, & Sledge, 2000). Depression 

was found to be one of the most prevalent mental disorders among employees, with a 

prevalence rate of 4.4% (Sanderson & Andrews, 2006); and was found to be 
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associated with employee work limitations in time management, mental functioning, 

and overall productive output (Burton, Pransky, Conti, Chen, & Edington, 2004). 

In 2001, the diagnosis and treatment of mental illness accounted for 3.6% of all 

private health care spending, which totals about $18 billion (Melek, 2004). Twelve 

billion dollars of this amount was spent on the treatment of depressed employees. A 

majority of the costs for treating depressed employees is being spent on medication. 

Prescription drug spending for depressed employees was a reported $8 billion in 2001 

(Melek, 2004). Employees that were treated for depression incurred an annual per 

capita health and disability cost of $5,415, substantially more than spending for 

hypertension, heart disease, and diabetes making depression the most costly health 

condition for employers (Druss et al., 2000). 

The typical onset of depression is approximately 25 years of age (Ebmeier, 

Donaghey, & Steele, 2006). An estimated 15% to 17% of the general population has a 

lifetime prevalence of depression, while another estimated 6% to 7% of the general 

population has a 12-month prevalence of depression (Ebmeier et al., 2006). 

Depression is a very complex illness, which affects a person's emotional, 

psychological, and physical well-being (National Institute of Mental Health [NIMH], 

2006). An individual may experience various symptoms over varying periods of time 

in their life. Hence, the definition and diagnosis of depression is divided into several 

subtypes based on the duration of these symptoms. 

Clinically, depression is defined as a person who has experienced "one or more 

major depressive episodes ... for at least 2 years" (may be known as major depression 

7 



or major depressive disorder) (American Psychiatric Association, 2000, p. 343); with 

these symptoms ranging from mild to severe. A depressive episode is "a period of at 

least 2 weeks during which there is either depressed mood or the loss of interest or 

pleasure in nearly all activities ... (where) the individual must also experience at least 

four additional symptoms drawn from ... changes in appetite or weight, sleep, and 

psychomotor activity; decreased energy; feelings of worthlessness or guilt 

(hopelessness); difficulty thinking, concentrating, or making decisions" (American 

Psychiatric Association, 2000, p. 320). 

Generally, subtypes of depression are based on the duration of these depressive 

symptoms ( e.g. major depressive disorder, dysthymic disorder, chronic depressive 

disorder). Dysthymic disorder is described by "at least 2 years of depressed mood for 

more days than not, accompanied by additional depressive symptoms that do not meet 

criteria for a major depressive episode" (American Psychiatric Association, 2000, p. 

317); and chronic depressive disorder becomes a descriptor of major depressive 

disorder when the diagnostic symptoms for a major depressive episode last for 2 

years or more (American Psychiatric Association, 2000). 

Diagnosing Depression 

Professionals in the field of psychology iterate· there is no one ideal or accurate 

way of diagnosing depression due to the complexity of this disease. However, clinical 

interviews performed by a certified mental health care professional are thought to be 

a more efficacious way to diagnose depression (Pettit & Joiner, 2006). Therefore, the 

self-reported information gathered in health risk assessments and/or health risk 
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appraisals usually provide individuals with an estimated risk of being diagnosed with 

depression, opposed to a diagnosis (NIMH, 2006). 

Possible Causes of Depression 

The possible causes of depression have been described as an interaction of both 

genetic and environmental factors (Ebmeier et al., 2006). When observed in 

conjunction with genetic predisposition, environmental factors have been shown to 

increase one's chances of being diagnosed with depression by 25% (Sullivan, Neale, 

& Kendler, 2000). However, the reoccurrence and early onset of depression has been 

more strongly associated with a family history of depression (Sullivan et al., 2000). 

Temporal lobe lesions have also been found to be a possible neurological cause 

of depression (Austin, Mitchell, & Goodwin, 2001; Shah, Ebmeier, Glabus, & 

Goodwin, 1998); more specifically, hippocampal damage is thought to be a primary 

causal factor. The hippocampus is responsible for memory functioning in the brain, 

and even though the exact relationship between damage to this area of the brain and 

depression is unclear, evidence to substantiate this relationship is developing. 

Traumatic loss, interpersonal conflicts, hormones, brain lesions, and 

unexpected life changes have also been attributed as causes of depression. Also, the 

occurrence of a serious medical condition or illness has been attributed to causing 

depression (NIMH, 2006). Individuals who have recently experienced a heart attack, 

stroke, cancer, or hormonal disorder have all been found to increase their risk for 

becoming depressed (NIMH, 2006). More recently, stress has been implicated as a 

cause of depressive symptoms (American Psychological Association [APA], 2006). 
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However, research overall is still leaning toward the notion that depression is caused 

by an interaction of multiple factors. 

The Impact of Depression in the Workplace 

Depression is one major contributors of reduced employee performance 

(Atkinson, 2004). In turn, productivity costs have been rising, and employee output 

has been diminishing. In 2003 alone, productivity losses related to employee health 

problems cost U.S. employers $1,685 per employee per year for a total of $225.8 

billion annually (Stewart, Ricci, Chee, & Morganstein, 2003). One study that 

observed the specific impact depression was having on these productivity losses was 

conducted by Kessler and colleagues. 

Between 2001 and 2003, Kessler and colleagues (2006) conducted a study on 

the prevalence and effects of mood disorders among U.S. workers using data form the 

National Comorbidity Survey Replication or NCS-R. This survey is "a nationally 

representative survey of the costs and the prevalence of mental disorders in the U.S. 

household population" (Kessler et al., 2006, p. 1561). A sample of 9,282 U.S. 

residents ages 18 and older were interviewed and surveyed. The first part of the study 

was divided into 2 sections: a diagnostic assessment of mental disorders among 

individuals in the sample, and then a second set of assessments for those who met 

lifetime criteria for any core mental disorders from the first round of assessments. 

Mental health was assessed with the NCS-R interview, which is based on 

version 3.0 of the World Health Organization's Composite International Diagnostic 

Interview or CIDI (Kessler & Utsun, 2004). The DSM-IV criteria were used for 
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diagnoses of major depressive disorder, dysthymic disorder, and bipolar I & II 

disorder. Work performance was measured using the World Health Organization's 

Health and Work Performance Questionnaire (Kessler et al., 2003; Kessler et al., 

2004). This assessment is a selfreported measure of absenteeism and presenteeism 

trends at work, which are then calculated into lost work days due to these two 

measures. Even though findings found that bipolar disorder accounted for the largest 

lost days per ill worker a year at an average of 65.5 days per year, major depressive 

disorder also accounted for a substantial amount of lost days per ill worker a year at 

an average of 27 .2 days. Upon closer examination, 8. 7 days per year being for 

employees diagnosed with major depressive disorder were attributed to absenteeism, 

and 18.2 days were attributed to presenteeism (Kessler & Utsun). 

Health Risk Behaviors and Coping with Depression 

The aforementioned costs of depressed employees have been associated with 

compounding effects of health risk behaviors that employees may engage in. Several 

studies have observed individuals with depression participate in more health risk 

behaviors to cope with depressive symptoms (Bresleau, et al., 1998; Hansen, Stevens, 

& Coasts, 2001; Lawlor & Hopker, 2001; O'Neal, Dunn, & Martensen, 2000; 

Pomerleau, Zucker, & Stewart, 2003). Daniel and colleagues (2005) examined the 

data from the New Mexico Department of Health and the 2003 New Mexico 

Behavioral Risk Factor Surveillance System (BRFSS) survey to determine the 

relationship between depression and some of these health risk behaviors (N = 5,494). 

Observations made from these data revealed that 3.8% of New Mexico residents 
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reported being depressed, and more of the depressed residents reported fair or poor 

overall health (53.8% of depressed residents versus 15.2% of non depressed 

residents), no moderate or vigorous levels of physical activity (26.2% of depressed 

residents versus 7.8% of non depressed residents), binge drinking (24.9% of 

depressed residents versus 14.5% of non depressed residents), and being obese 

(29 .9% of depressed residents versus 20.1 % of non depressed residents). However, 

the health risk behavior which accounted for the greatest association was current 

cigarette smoking behaviors (54.4% of depressed residents versus 20.7% of non 

depressed residents) (Daniel et al.). Further examination of the relationship between 

depression, tobacco use, and coping demonstrated substantial associations (Anda et 

al., 1990; Ezoe & Morimoto, 1994). 

Tobacco 

Depressed smokers have been found to report less coping mechanisms than 

non smokers (Kinnunen, Doherty, Militello, & Garvey, 1996). Vickers and colleagues 

(2003) observed a sample of college-aged women regarding depressed mood, coping, 

physical activity, and tobacco use. These researchers recruited 712 college students 

whose ages ranged from 18-24 years, and assessed their tobacco use, depressive 

symptoms, exercise habits, and their current stage of change in regard to exercise. 

The authors found that depressed individuals were more likely to smoke and indicate 

that smoking was being used as a maladaptive coping mechanisms than non 

depressed individuals, M = 50.8 versus M = 39.0, respectively, p < .OJ. 
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In addition, further examination of the interaction between depression and 

tobacco use has illustrated a bidirectional relationship. An association has been found 

between tobacco use and future depressed mood (Breaslau, et. al., 1998); and 

depression has also been observed to predict an individual's subsequent engagement 

in tobacco use (Ezoe & Morimoto, 1994). Kandal and Davies (1986) found 

depression was a predictor of future smoking outcomes in adolescents, and Patton and 

colleagues (1998) also observed similar findings. However, Kim (2002) observed 

dissimilar results among a sample of 434 college students in Korea. 

In Kim's study, students' alcohol and tobacco use behaviors were assessed, as 

well as ratings of depressive symptoms. Kim found alcohol consumption to be 

influenced by level of depression, F = 6.383, p = .OJ 1. But contrary to other findings 

(Graham & Schmidt, 1999), Kim discovered that level of depression did not predict 

tobacco use. However, Kim found students who reported being less depressed were 

more likely to consume more alcoholic drinks, on average. These findings were 

attributed to the social acceptance of alcohol in this culture, but similar findings also 

arose in other studies of alcohol and depression. 

Alcohol 

O'Donnell, Wardle, Dantzer, and Steptoe (2006) wanted to observe the 

association between alcohol consumption and symptoms of depression. Data from the 

International Health and Behavior Survey was gathered from college students ages 

17-30 across 20 countries (N = 13, 748). Alcohol consumption was defined by 

number of alcoholic drinks per week and the number of alcoholic drinks per episode 
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of drinking; while depression was assessed using the Beck Depression Inventory 

(BDI). Approximately 19% of nondrinkers, 16% of moderate drinkers, and 20% of 

heavy drinkers reported high depression scores in the BDI. Odds ratios conducted 

illustrated that nondrinkers had .22 higher odds of elevated scores on the BDI than 

moderate drinkers. These findings implied a "U" shaped distribution of nondrinkers, 

moderate drinkers, and heavy drinkers across depression scores. 

These results were similar to that of Kim (2002) who also found less 

depressed individuals to be more frequent drinkers of alcoholic beverages. 

Conclusions suggested that less depressed individuals may have more social support, 

which in tum, may lead to an increased possibility of more social drinking, especially 

among college-aged students (Cooper, Pierce, Frone, & Russell, 1994; Y amold, 

1998). However, some studies have found an association between depression and 

alcohol use (Daniel, et al., 2005). Wu and colleagues (2006) even observed 

depression as a predictor future alcohol use among a group of adolescents (N = 

1,119). Between 2000 and 2004, researchers in this longitudinal study conducted 

. interviews with Puerto Rican children ages 10 to 13 years who were a subsample of 

the Boricua Youth Study. Adolescents who reported more than two depressive 

symptoms were twice more likely to use alcohol than adolescents who reported less 

than two depressive symptoms,p < .05. 

Diet/Nutrition 

The relationship between diet, depression and coping is a bit complex. 

Researchers have illustrated that even though individuals are less inclined to increase 
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the amount of food they consume while they are depressed, they are however, more 

inclined to increase their consumption of unhealthy, high fat food choices 

(Christensen, 2001; Hill, Weaver, & Blundell, 1991). Depressed individuals have 

been found to report an increase in cravings for foods high in fat or carbohydrates 

(e.g. chocolate candy, pizza, pasta, fried foods) (Christensen & Pettijohn, 2001; 

Fernstrom, Krowinski, & Kupfer, 1987), and report a decrease in depressed mood 

after consuming these types of foods (Sayegh et al., 1995). 

An increase in cravings and intake for certain food choices, especially sweets 

and carbohydrates, to cope with depressed mood has been attributed to the production 

of serotonin created when an individual consumes these types of foods. Serotonin is a 

neurotransmitter responsible for mood regulation, energy, and well-being (Berkoff, 

2007), and the consumption of foods high in carbohydrates ( e.g. pasta, bread) or 

chocolate have been found to release serotonin levels in the brain; thereby increasing 

positive mood and decreasing depressive mood (Berkoff, 2007). However, the 

elevation in positive mood is temporary, and individuals reporting depressed mood 

must consume more foods high in fat and/or carbohydrates to repeat the positive 

mood state (Christensen & Brooks, 2006). 

Christensen and Brooks (2006) wanted to examine the relationship between 

food preference and mood state among 34 male and 64 female college students. 

Students were presented with negative (depressive) and positive (happy) stimuli. 

After these stimuli were presented, students were to report the foods they would 

consume to deal with each emotionally stimulating scenario. Overall, students 
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reported feeling less inclined to eat after the depressing stimuli (M = 2.81) versus the 

happy stimuli (M = 5.58), p < . 05. However, results from a one-way ANOV A did 

illustrate that women were more likely to report consuming sweets and carbohydrates 

after the depressing stimuli, F(l,63) = 7.07, p < .05, with men reporting no 

significant changes in eating behaviors across both the negative and positive stimuli 

(Christensen & Brooks). 

Social Support 

The relationship between depression and social support has been covered 

extensively in the literature. Social support has been found to be a benefit to 

individuals who are depressed (Park, Wilson, & Sun Lee, 2004). Social support has 

been shown to reduce not only the effects of depressions, but also alleviate the causes 

of depressive situations (Park et al., 2004). More specifically, it has been illustrated 

that social support at work can relieve certain effects of depression by increasing 

perceived support, strengthening perceived control, providing solutions to work 

problems, and increasing emotional attention from other people at work (Dwyer & 

Ganster, 1991). 

Social support is often seen as mediator between health behaviors and 

depression. Evidence has illustrated the lack of social support increases the likelihood 

of reported depressed mood. Allgower, Wardle, and Steptoe (2001) examined the 

mediating effects social support had on cigarette smoking, physical exercise, 

breakfast, fruit consumption, alcohol consumption, sleep time, seat belt use, and sun 

screen use among 5,529 university students from 16 countries. A logistic regression 
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was performed with a 95% confidence interval (Cl) and adjusted p values for each 

intracluster correlation. Odds ratios with adjusted p values illustrated that depressive 

symptoms were associated with less healthy behaviors, such as: smoking, OR= 1.35 

(men), OR= 1 .40 (women); sedentary behavior, OR= 1.58 (men), OR= 1.42 

(women); less consumption of fruit, OR= 1.13 (men), OR= 1.24 (women); no limit 

of fat consumption, OR= 1.10 (men), OR= 1.05 (women); and habitual alcohol use, 

OR= 1.19 (men), OR= .91 (women). Overall, men were more likely to engage in 

unhealthy behaviors than women, and depressive symptoms were negatively 

correlated with social support in both men and women, rs = -.22 and -.20, 

respectively,p < .001. Habitual alcohol consumption was found to be more common 

in men and women who reported more rather than fewer social support resources, OR 

· = 1.25 versus OR= .96 for men and women, respectively. Besides these finding, 

lower reports on social support was independently associated with sedentary 

behavior, irregular sleep, and no seat belt use in both men and women (Allgower et 

al.). 

With regard to employee populations, Park and colleagues (2004) observed 

the effects perceived at-work social support had on workplace stress and depression 

among 832 hospital workers. Each variable (at-work social support, depression, and 

stress) were all assessed through a survey tool. Perceived social support was assessed 

across measures regarding the perceived support from coworkers, supervisors, and the 

work environment as a whole. Parks and colleagues found a significant relationship 

between social support and depression. Results illustrated that the greater the social 
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support at work, the lower the depressive symptoms,p < .05. Overall, Park and 

colleagues found social support at work not only improved self-reported 

psychological well-being measures, but work productivity measures as well. 

Exercise 

The last health risk behavior observed in the literature was exercise. Current 

literature has illustrated that even short durations of exercise may elevate mood states 

(Hansen et al., 2001); however, varying results have been observed. Oman and Oman 

(2003) wanted to gather more information about the relationship between depression 

and exercise. However, Oman and Oman also included observations of social support 

resources among individuals in their case control study. Social support was observed 

across several constructs (e.g. reassurance of worth, tangible aid, reliable alliance, and 

attachment). These constructs of social support were originally observed to be 

important byproducts of social relationships (Mallinckrodt, 1989; Weiss, 197 4 ). In 

support of these constructs, Hawkins and colleagues have found a substantial negative 

corelational relationship between depression, reassurance of self-worth (r = -.44) and 

social attachment (r = -.37) (Hawkins, Tan, & Hawkins, 1999). 

After assessing women who were currently participating in a weekly exercise 

program, questionnaires regarding depressive symptoms and social support were 

distributed every week for 5 weeks, while exercise behavior was assessed using a 

single item regarding the participant's perceptions of their fitness level and personal 

success in the exercise class, and the exercise instructor kept a weekly log of 

participant's attendance in the class. Current and past exercise experience was also 
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assessed using a single categorical item ranging from no current exercise experience 

to 6 years of exercise experience. Women who reported symptoms of depression were 

then compared to a similar-aged group of women with no symptoms of depression. 

Cases in this study scored higher on the Center for Disease Control-Depression Scale 

than the controls, M score= 23.1 versus M score= 6.3, respectively. Also, there was 

no significant difference found between the cases and controls with regard to their 

exercise perceptions and behaviors; with the cases having an average attendance of 

67.1 days across 5 weeks, and the controls having an average of 69.5 days across 5 

weeks. However, there were differences found between the cases and controls related 

to exercise experience, with 25.5% of cases reporting no exercise experience and 

12.8% of the controls reporting no exercise experience. Also, 10.6% of cases 

reporting exercise experience within the past year and 14.9% of the controls reporting 

exercise experience within the past year (Oman & Oman). 

Harris, Cronkite, and Moos (2006) also wanted to examine this association. 

Physical activity, exercise coping, and depression were observed in this longitudinal 

study that lasted over a 10 year time span. The cohort of 424 depressed adults in the 

sample completed measures for physical activity, exercise coping and depression at 

baseline, and then at the 1 year, 4 year, and 10 year marks. A 90% retention rate was 

maintained after the 10 years. Depression trajectories were analyzed using a 

multilevel analysis. More physical activity was associated with less concurrent 

episodes of depression, but those who reported physical activity as a means of coping 

were not found to significantly prevent future episodes of depression. However, 
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limitations in this study addressed the issue of not being able to assess the intensity 

and duration of self-reported physical activities. These factors were assumed to 

influence the outcome of other studies. 

Overview of Stress 

Stress has been identified as the number one adult health problem in the 

United States today (American Institute of Stress, 2006). In 2003, the Institute of 

Medicine examined data from the National Ambulatory Medical Care Survey 

(NAMCS) and found that not only were Americans seeking more mental health care 

services from their primary care provider (from 17.6% in 1985-1989 to 19.3% in 

1995-1999), but two-thirds of all office visits to family physicians were due to stress

related symptoms (e.g. headaches, fatigue, upset stomach, back pain, insomnia) 

(American Academy of Family Physicians, 2003). Forty-three percent of Americans 

reported currently feeling the adverse health effects of stress in their lives (American 

Institute of Stress, 2006); and in 2005, an American Psychological Association 

national poll revealed that more than one-third of Americans reported having an 

illness that was primarily caused by the stress (AP A, 2006). These revealing statistics 

attest to the recent focus health professionals have made toward understanding this 

larger issue of stress. 

Identifying Stress 

Originally defined and identified by Hans Seyle in his laboratory in the 1930s, 

the term stress evolved after an observation of the physiological responses the body 

underwent after exposure to disruptive environmental stimuli (Seyle & Cherry, 1978). 
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What followed was the development of the General Adaptation Syndrome (GAS), or 

the non-specific physiological response that occurred when the body was exposed to 

stress (Viner, 1999). GAS consists of three physiological stages that describe what the 

body undergoes after being exposed to stress. The first stage is the alarm reaction. In 

this stage, the body is preparing to defend itself against stress and hormones are 

released by the endocrine system as a part of this preparation. This is also known as a 

fight or flight response (Sarafino, 1990). The next stage is resistance. During this 

stage, the body attempts to adapt to the stressor by reducing the physiological arousal 

established in the alarm reaction. An individual may become more susceptible to 

illnesses, such as hypertension during this stage. The final stage is exhaustion, which 

is denoted by the body's depletion of energy after prolonged exposure to stress 

(Sarafino ). Even though this definition of stress is still being used extensively 

throughout stress-related research, other researchers would elaborate on this 

fundamental concept of physiological response to external stimuli. 

One such researcher is Bruce McEwen. In the 1980s, he elaborated on the 

. term "allostasis," with the term "allostatic load." Similar to Selye's General 

Adaptation Syndrome, allostatic load describes the wear and tear the cardiovascular 

system takes after repeated exposure to some type of physical stress (MacArthur, & 

MacArthur, 1999). But unlike GAS, allostasis was meant to be applied to a more 

extensive view of how people perceived and received stress (McEwen, 1998). 

Allostasis, which literally meant "maintaining stability ( or homeostasis) through 
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change," described the perception of stress being influenced by one's experiences, 

genes, and behavior (MacArthur & MacArthur). 

Possible Causes of Stress 

According to the American Psychological Association, there are three 

different types of stress which each have different causes: acute, episodic, and 

chronic. Acute stress is caused by the "demands and pressures of the recent past and 

anticipated demands and pressures of the near future" (AP A, 2004, p. 1). This type of 

stress occurs from a more immediate stressful situation presenting itself in a person's 

life (i.e. final exam, car accident, missing a deadline, etc). Episodic acute stress is 

caused by habitually worrying about or constantly anticipating stressful events. 

Lastly, chronic stress maybe the result of internalized trauma from events such as 

poverty, discrimination, or a dysfunctional family relationships (AP A, 2004). 

However, there is no consistency in the literature to suggest that these are the only 

causes of stress. 

The Impact of Stress in the Workplace 

Stressed employees are costing companies almost twice as much as non stressed 

employees (National Institute for Occupational Safety and Health [NIOSH], 2004). 

The American Institute of Stress reported that over half of the 550 million lost work 

days per year were due to stress (Atkinson, 2004). The American Psychological 

Association found that more than 1 in 4 workers report taking a "mental health day" 

off from work to cope with stress in their daily lives, and an estimated 1 million 

workers a day are absent from work because of stress (AP A, 2004). NIOSH found 
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Healthy Behaviors Block 

With regard to the health risk behaviors assessed on the instrument, exercise was 

intended to be measured by using question 55 (How many days per week do you usually 

get 30 minutes or more of exercise/activity?). Participants had the option to select only 

one of eight distinct options (0 days, 1 day, 2 days, 3 days, 4 days, 5 days, 6 days, 7 

days). Question 55 did not provide the detailed number of minutes or hours per week 

each participant reported engaging in some form of physical activity. After reviewing the 

distribution of the scores for this item, the researcher observed that there was a larger 

concentration ofrespondents that reported exercise/activity 3 days per week (21.3%), and 

relatively few respondents that reported exercise/activity 6 or 7 days per week ( 4.9 and 

4.6%, respectively). Therefore, to allow for even representation among groups, the 

responses to the exercise item were recoded so that 3 days or less was set to 0 and more 

than three days was set to 1 for the final analysis. This method of recoding was also 

challenging. Even though recoding in this manner is in accordance with the 

recommended amount of days for physical activity with at least 3 days a week (Centers 

for Disease Control and Prevention [CDC], 2006); the intensity of the exercise/activity, 

which is also an important aspect of the daily recommendations, was not assessed with 

this question. 

For relaxation activities, time management activities, participation in a social 

group and participation in a hobby, question 52 (Check all of the following stress 

management techniques that you use: participate in a hobby; belong to a social group; 

practice deep relaxation 3x/wk; practice time management skills) was used. Responses to 
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this item were dichotomous (yes/no); therefore, every technique utilized by the 

participants was given a score of 1, where every technique not utilized was given a score 

of 0. 

These blocks were entered in the following order for the final analysis: Substance 

Use, Diet, and Healthy Behaviors. The reason for this was because the Substance Use 

block contained the least amount of items (tobacco use and alcohol use), and for data 

loading purposes, entering the block with the least amount of items first made observing 

the significance of each item more efficient. 

Personal Factors Block 

The last block included in the analysis was the personal factors block. The 

personal factors block was included in the analysis of overall health after the data set was 

received by the researcher. The researcher did not initially intend to receive these items in 

the data set; therefore, these factors were not included in the original hypothesis for this 

study. However, the researcher did want to observe if these items included in the data set 

had any predictive value with regard to overall health, so the researcher decided to 

include these items as a secondary analysis to overall health. The personal factors block 

included four items: the frequency of "anger upsetting work or personal life", "amount 

of personal support", "non-work satisfaction", and frequency of "feeling tired." A fifth 

item, job satisfaction, was excluded due to its high correlation with other predictors. This 

"personal factor" block was included in the analysis to examine the predictive 

relationship between stress, depression, and overall health, as well as the predictors 

previously mentioned. 
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The first question used in the personal factor block was questions 50 (Have you 

felt tired, worn out, used up or exhausted during the past month?). Responses to this 

question were given a score of one through four (I-majority of time; 2-less than half of 

the time; 3-occasionally; 4-seldom/never). The next question included in this block was 

question 51 (How supportive do you feel your family and close friends are?). Responses 

to this question were given a score of one through three (1-very supportive; 2-somewhat 

supportive; 3-not very supportive). Another question included in this block was question 

76 (How often does your own anger or irritation upset your work or your personal life?). 

Responses to this question were also given a score of one through four (I-never/rarely; 2-

sometimes; 3-often; 4-very often). The last question included in this block was question 

78 (How satisfied are you with the non-work part of your life?). Responses to this 

question were given a score of one through five (1-very satisfied; 2-somewhat satisfied; 

3-neither satisfied or dissatisfied; 4-somewhat dissatisfied; 5-very dissatisfied). These 

questions were also included in the regression analyses of both stress and depression. 

Dependent Variables 

Overall Health 

Overall health was analyzed using question 82 (How would you rate your overall 

health?). Responses to this question were given a score of one through four (1-poor; 2-

fair; 3-good; 4-excellent). 

Depression 

Similarly, the self-reported information gathered and used for this study will 

only reflect a participant's estimated risk of being diagnosed with depression. More 
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conclusive diagnoses would include an observation of the frequency and severity of 

depressive episodes and is beyond the scope of this study. Therefore, the term 

"depression" will not reflect a clinical diagnosis but will instead be a composite of 

estimated risk for depression based on the combination of 5 screening items for 

depression, and these items include: current medications taken for depression; medical 

history of depression; self-reported feelings of being down, depressed or hopeless over 

the past 2 weeks; self-reported feelings of little interest or pleasure in doing things over 

the past 2 week; and, self-reported periods of depression lasting 2 weeks or more that it 

made it difficult for the individual to do their job or created problems in their personal 

life. 

Question 7 5 (Have you ever had periods of depression, lasting 2 weeks or longer, 

that made it difficult for you to do your job or that created problems in your personal 

life?) was used to assess the risk of depression. This question provided a dichotomous 

answer, yes or no. Also, four additional depression items were used in the final analysis 

(70. Has a doctor ever told you that you have any of the following medical conditions?; 

71. Are you currently taking any kind of the following medications or pills prescribed by 

your doctor?; 73. Over the past 2 weeks, have you ever felt down, depressed, or 

hopeless?; 74. Over the past 2 weeks, have ever felt little interest or pleasure in doing 

things?). Answers of no were assigned a 0, while answers of yes were assigned 1, then 

these five items were summed together to create a composite depression score ranging 

from Oto 5. 
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Stress 

Even though the scope of this study does not allow it to investigate participants' 

experiences, genes, or behavior; the notion of subjective perception related to stress will 

however be taken. For the purpose of this study, stress will be based participants' self 

reported feeling about how they are currently coping with life in general, and the self

reported stress item provided on the assessment tool used for data analysis was question 

49 (How do you feel you are currently coping with life in general?). The question was 

scored using a likert scale for the five levels of stress/coping (1-seldom stressed, coping 

very well; 2-sometimes stressed, coping fairly well; 3-often stressed, trouble coping at 

times; 4-heavily stressed, often have trouble coping; 5-excessively stressed, unable to 

cope). 

An analysis of the demographic information included age and gender. The 

frequency and percentage of male and female participants was reported as well as the 

mean age of the participants. These demographics items were also included in the final 

regression analysis of stress, depression, and overall health. Forward block entry 

multiple regression analyses were performed across 3 blocks: substance use (alcohol 

and tobacco), diet, and healthy behaviors ( exercise and relaxation activities) to predict 

stress, as well as depression. Simple linear regressions were also conducted to examine 

the predictions of stress and depression on overall health, individually. In addition, a 

forward block entry multiple regression was conducted to predict overall health from 

age, gender, substance use, diet, healthy behaviors, personal factors, stress, and 

depression. 
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Differences between males and females were also compared on selected health 

risk behaviors regarding exercise, diet, smoking, alcohol, social support, relaxation 

activities, and hobbies and self-reported stress and depression items, using one-way 

Analyses of Variance (ANOVA), Multivariate Analyses of Variance (MANOVA), and 

Nonparametric){ tests of association. The statistical tests used to observe gender 

differences were determined by the type of data used to measure the health risk behavior 

( e.g. exercise, diet, smoking, alcohol, social support, relaxation activities, and hobbies). 

Therefore, nonparametric ){ tests of association were performed on the categorical items 

( e.g. tobacco use types, alcohol use types, exercise, and relaxation activities); one-way 

ANOV As were performed on the continuous items that had only two levels for the 

dependent variables ( e.g. stress and depression); while a one-way MANOV A was 

performed on the diet items because single independent variable (gender) contained two 

levels (males and females) and each participant was assessed across five continuous 

levels of daily consumption of foods in the five basic food groups ( e.g. grains, 

fruit/vegetables, dairy, and meat) and high fat food consumption, thereby creating a new 

variable for diet. 
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CHAPTER IV 

RESULTS 

Organizations have found mental health conditions, more specifically stress and 

depression to be major contributing factors for the increase in employer health care costs 

(Allgower, et al., 2001; HERO, 2006; Powell & Frank, 2002). The Health Enhancement 

Research Organization or HERO observed 7 risk factors associated with excess employer 

health care costs. Stressed and depressed employees were identified as having the highest 

correlation with higher heath care costs than any other health condition observed among 

the 45,000 employee health risk assessments collected. Further examination of findings 

like these have revealed that stressed and depressed employees are engaging in more 

health risk behaviors than their less stressed and depressed counterparts as coping 

techniques (Bresleau et al., 1998; Mehlum, 1999; Pomerleau et al., 2003; Weibe 

&McCallum, 1986). 

These health risk behaviors may compound the negative health outcomes already 

associated with stress and depression (AP A, 2007). Therefore, an examination of how 

certain positive and negative health risk behaviors are related to stress and depression 

among employees may provide useful information, which in tum may aid in the design 

of effective worksite-based stress and depression prevention and/or treatment program, 

and ultimately, a reduction in employee health care costs. The purpose of this study 

was to examine the predictive value of selected health risk behaviors regarding 
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exercise, eating, smoking, alcohol, social support, relaxation activities, and hobbies on 

employee identified stress and depression. A secondary purpose was to examine the 

predictive value of stress and depression on self-reported overall health status. Males 

and females will also be compared on selected health risk behaviors regarding exercise, 

eating, smoking, alcohol, social support, relaxation activities, and hobbies and self

reported stress and depression. 

Demographics 

The analysis for the current study included 27,121 survey participants. There were 

slightly more males (54.8%) than females (45.2%) (see Table 1), and the average age was 

43 years (M= 43.22, SD= 10.19) (see Table 2). The majority ofrespondents rated their 

overall health as good (62.8%) and 57% reported that they are "sometimes 

stressed/coping fairly well." Participants reported relatively low use of tobacco products 

(per day), with 67.4% reporting that they have never smoked cigarettes. Alcohol use (per 

week) was also relatively low. In terms of food group servings per day, respondents 

reported consuming an average of 2.27 servings of grains, 2.05 servings of vegetables, 

1..40 servings of fruit, 1.52 servings of dairy products, and 2.16 servings of meats. 
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Table 1 

Frequencies and Percentages for Levels of Categorical Demographic Characteristics 

(N=27,121) 

Frequency Percentage 

Gender 
Female 12254 45.2 
Male 14867 54.8 

Smoking Status 
Never 18268 67.4 
Used to smoke 5999 22.1 
Still smoke 2854 10.5 

Overall Health Rating 
Poor 376 1.4 
Fair 5259 19.4 
Good 17045 62.8 
Excellent 4441 16.4 

Stress 
Seldom stressed/coping very well 7034 25.9 
Sometimes stressed/coping fairly well 15465 57.0 
Often stressed/trouble coping at times 3683 13.6 
Heavily stressed/often have trouble coping 852 3.1 
Excessively stressed/unable to cope 87 0.3 
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Table 2 

Descriptive Statistics of Type of Tobacco Use, Alcohol Use, and Daily Servings for Each 
Food Group (N = 27,121) 

N Mean SD Range 

Age 27121 43.22 10.19 18 - 87 

Use of Tobacco (per day) 
Number of Cigarettes 27121 1.65 5.63 0 - 60 
Number of Cigars 27121 0.08 1.01 0 - 19 
Number of Pipes 27121 0.00 0.16 0 - 15 
Number of Snuff 27121 0.27 1.40 0 - 19 

Use of Alcohol (per week) 
Number of Beers 27121 1.43 3.94 0 - 79 
Number of Wines 27121 0.59 1.73 0 - 50 
Number of Wine Coolers 27121 0.03 0.34 0 - 18 
Number of Liquor 27121 0.39 1.52 0 - 35 

Food Servings (per day) 
Servings of Grain 27121 2.27 1.47 0-8 
Servings of Vegetables 27121 2.05 1.31 0-8 

. Servings of Fruit 27121 1.40 1.13 0-8 
Servings of Dairy Products 27121 1.52 1.12 0-8 
Servings of Meat 27121 2.16 1.16 0-8 

A majority of the respondents indicated that they participate in hobbi_es (66.7%), 

whereas smaller proportions reported belonging to a social group (28.3%), practicing 

deep relaxation (14.9%), and time management (41.5%) (see Table 3). In terms of 
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physical exercise, 21.3% reported exercising at least three days per week and 4.6% 

reported exercising seven days a week (see Table 4). 

Table 3 

Frequencies and Percentages of Healthy Behaviors Reported by Survey Respondents 
(N=27,121) 

Frequency Percentage 

Participate in a Hobby 
No 9030 33.3 
Yes 18091 66.7 

Belong to a Social Group 
No 19456 71.7 
Yes 7665 28.3 

Practice Deep Relaxation 
No 23080 85.1 
Yes 4041 14.9 

Practice Time Management 
No 15878 58.5 
Yes 11243 41.5 
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Table 4 

Frequencies and Percentages of Days of Exercise per Week Reported by Survey 
Respondents (N=27,l 21) 

Frequency Percentage 

0 days 4215 15.5 

1 day 3600 13.3 

2 days 4411 16.3 

3 days 5788 21.3 

4 days 3336 12.3 

5 days 3192 11.8 

6 days 1338 4.9 

·-
7 days 1241 4.6 

As shown in Table 5, a majority of the respondents indicated that they have not 

been depressed in the past two weeks (77 .1 % ), have had no periods of depression 

(86.3%), no personal history of depression (88.6%), and were not currently taking 

depression medication (93.3%). 
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Table 5 

Frequencies and Percentages for Items Measuring Depression (N = 27,121) 

Frequency Percentage 

Depressed in Past 2 Weeks 
No 20905 77.1 
Yes 6216 22.9 

Little Interest in Past 2 Weeks 
No 21281 78.5 
Yes 5840 21.5 

Periods of Depression 
No 23413 86.3 
Yes 3708 13.7 

Personal History of Depression 
No 24037 88.6 
Yes 3084 11.4 

Taking Depression Medication 
No 25305 93.3 
Yes 1816 6.7 
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Reliability Testing 

Since some of the health behaviors being observed in this study were assessed 

using more than one question, this researcher wanted to determine the reliability, or more 

specifically, the internal consistency of these items to ensure that each item was 

consistently garnering similar results. Therefore, internal consistency reliability tests 

were performed if there were more than one question or item used for assessment. The 

appropriate reliability test was performed because the Cochran's Q test is the more 

appropriate reliability test for dichotomous items ( e.g. yes/no, tobacco use/no tobacco 

use, alcohol use/no alcohol use). Therefore, the Cochran's Q test was used for 

dichotomous items (depression, activity, alcohol, and tobacco), while the Cronbach's 

alpha test was used for items that were continuous (diet). Both of these tests estimate how 

consistent the items being assessed are with one another. 

Cochran's Q Tests 

For the four tobacco items used in the final analysis, this test revealed a value of 

4067.03,p < .001 indicating high consistency among these tobacco items. With regard to 

the alcohol items, this test revealed a score of 8295.39 (p < .001) among the four types of 

alcohol survey items, also indicating a high consistency. This test also revealed a value of 

17020.62 (p < .001) among the four activity items, and revealed a value of 5833.93, p < 

. 001, among the 5 depression items. Again, these values indicate a high consistency 

among the activity and depression items. Usually, internal consistency testing for 

depression items are observed using the Cronbach's alpha test (Kim, 2002; Oman & 

Oman, 2003); however, these studies also used more clinical items from either the Beck 
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Depression Inventory Scale (BDI) or the Center for Epidemiological Studies-Depression 

Scale (CES-D). These assessment tools provided participants at least 20 scale items, 

where they received a score and if their score fell between the predetermined cut off 

points, they were classified as mildly, moderately or severely depressed; such clinical 

classifications could not be made using the depression items on this survey tool. 

Cronbach 's Alpha 

Only one Cronbach's alpha test was performed, and this test revealed a score of 

.674 for the 2 diet items being used for this study. This suggests that approximately 64% 

of the variance observed in this study is true variance. This alpha score is lower than has 

been observed in other studies. For instance, Cartwright and colleagues (2003) observed 

an alpha of .80 for their diet scale. These researchers assessed diet across 34 food items 

by using a 6 point ordinal scale that summed responses together to produce on overall 

diet score. Therefore, the higher alpha value in their study may be attributed to assessing 

various foods that were all high in fat for their scale diet item with more items; whereas 

this study combined only two questions regarding the daily consumption of healthy foods 

( e.g. daily servings of fruits and vegetables) with high fat foods. However, the larger 

sample size for this study provided enough strength to the associations made that 

significant relationships were still detected. 

Regression Analysis 

The independent variables were divided into three general categories.for analysis: 

1) Substance Use, 2) Diet, and 3) Healthy Behaviors. Substance use included measures of 

alcohol and tobacco use. There were four survey items that served to assess weekly use of 
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alcohol. There were seven survey items that assessed diet. The number of servings of 

fruits and vegetables was combined for analysis. Respondents were also asked to select 

the frequency of high fat foods that they consume. Healthy behaviors were measured by 

five survey items. Participants were asked to indicate whether they participated in a 

hobby, belonged to a social group, practiced deep relaxation, or practiced time 

management. In addition, respondents were asked to indicate the days per week that they 

exercise for 30 or minutes. 

Dependent Variables 

Stress 

A forward block entry multiple regression was performed to examine the 

relationship between health risk behaviors and employee identified stress. The category 

with the smallest number of predictors ( e.g. substance use) was entered first as a block, 

followed by diet with the healthy behavior items entered last. All other variables 

contained within the same block as well as variables contained in the other blocks were 

controlled for before each block was entered. For instance, tobacco use was controlled for 

when the substance use block was entered; items in the substance use block and 

relaxation activity items were controlled for when exercise was entered, etc. This was 

done in order to observe the individual predictive value between each variable to stress 

while these variables were contained in these distinct blocks. As shown in Table 6, Block 

l, F (2, 27118) = 68.60,p < .001, contained alcohol use and smoking as predictors. 

Although the block was significant, it accounted for less than 1 % of the variance. Block 

2, F (7, 27113) = 91.45,p < .001, included the substance use and diet blocks, and only 
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increased the explained variance to 2%. Block 3, F (12, 27108) = 170.18,p < .001, 

included the substance use, diet, and healthy behaviors blocks and accounted for 7% of 

the variance. 

Because this full model accounted for the most variance it was selected as the best 

fitting model and was statistically significant. As shown in Table 6, stress was predicted 

by alcohol use (Beta= .078,p < .001), smoking (Beta= .013,p < .05), eating grains 

(Beta= .088,p < .001), eating fruits and vegetables (Beta= -.038,p < .001), eating dairy 

products (Beta= .014,p < .05), eating foods high in fat (Beta= .043,p < .001), 

participating in a hobby (Beta= -.156,p < .001), belonging to a social group (Beta= -

.052,p < .001), practicing deep relaxation (Beta= -.028,p < .001)~ practicing time 

management (Beta= -.043,p < .001), and exercise (Beta= -.101,p < .001). 

The standardized betas mentioned above, show the relative importance of each 

variable in explaining the variance in the dependent variable (Lord, Lloyd, & Li, 1996) 

while also illustrating the strength and direction of relationship between independent and 

dependent variables (Field, 2005). Standardized betas are more commonly reported in 

research (MacGeorge et al., 2004, Ng & Jeffrey, 2003) as they are not only easier to 

interpret because they are not dependent on the units of measurement of the variables, but 

they also reveal the number of standard deviations that the outcome will change as a 

result of one standard deviation change in the predictor (Field, 2005). The beta values are 

all measured in standard deviation units and are then directly comparable; th1s then 

provides researchers more insight in to the "importance" each predictor has on the 

dependent variable. Therefore, this researcher also chooses to report the standardized 
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betas for the interpretation purposes of the results in this study. According to the 

standardized Betas mentioned above, consuming alcohol, smoking, consuming higher 

servings of grains, eating more servings of dairy products, and consuming more foods 

high in fat predicted higher levels of stress; while eating more servings of fruits and 

vegetables, participating in hobbies, belonging to social group, practicing deep relaxation, 

time management, and exercise predicted lower levels of stress. In addition, the number 

of servings of meat was not a significant individual contributor to the overall model on 

stress (Beta= .002, p < . 73 l ). 

Table 6 

Multiple Regression of Substance Use, Diet, and Healthy Behaviors on Stress 

B SE Beta t p 

Block 1 (F = 68.60, p < .00 l, R2 = .005) 

Any Alcohol .094 .009 .063 10.428 .000 

Smoke .067 .015 .028 4.595 .000 

Block 2 (F = 91.45,p < .001, R2 = .023) 

Any Alcohol .097 .009 .065 10.830 .000 

Smoke .064 .015 .026 4.364 .000 

Grains .048 .003 .096 13.807 .000 

Fruits and Vegetables -.029 .002 -.083 -12.028 .000 

Dairy .000 .004 -.001 -.108 .914 

Meat .005 .004 .008 1.178 .239 

High Fat .097 .010 .063 10.107 .000 
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Table 6, continued 

Multiple Regression of Substance Use, Diet, and Healthy Behaviors on Stress 

B SE Beta t p 

Block 3 (F= 170.18,p < .001, R2 = .07) 

Any Alcohol .116 .009 .078 13.237 .000 

Smoke .031 .014 .013 2.178 .029 

Grains .044 .003 .088 13.025 .000 

Fruits and Vegetables -.013 .002 -.038 -5.468 .000 

Dairy .009 .004 .014 2.123 .034 

Meat .001 .004 .002 0.344 .731 

High Fat .066 .009 .043 6.926 .000 

Participate in Hobby -.244 .009 -.156 -25.812 .000 

Belong to Social Group -.086 .010 -.052 -8.718 .000 

Practice Deep Relax -.058 .012 -.028 -4.659 .000 

Practice Time Mgement -.065 .009 -.043 -7.171 .000 

Exercise -.151 .009 -.101 -16.425 .000 

Depression 

Forward block entry multiple regression was performed to examine tbe predictive 

value of health risk behaviors to depression. Each category of predictors was entered as a 

block, with the substance use block being entered first, followed by the diet block, and 
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the healthy behaviors block was entered last. The category with the smallest number of 

predictors ( e.g. substance use) was entered first as a block, followed by diet with the 

healthy behavior items entered last. For each block entered, all other variables contained 

within the same block as well as variables contained in the other blocks were controlled 

for. Therefore, when the substance use block was entered, tobacco use was controlled for; 

when exercise was entered, items in the substance use block and relaxation activity items 

were controlled for. This was done in order to observe the individual predictive value 

between each variable to stress while these variables were contained in these distinct 

blocks. Depression was measured by five survey items: "depressed over past two 

weeks", "little interest over past two weeks", "periods of depression of two weeks or 

longer", "personal history of depression", and "taking depression medication." 

Respondents were asked to give a yes or no answer to each of the five items. Responses 

to these items were summed to create a depression composite score for use in analyses. 

As shown in Table 7, Block 1, F (2, 27118) = 102.64,p < .001, contained alcohol 

use and smoking as predictors. Although the block was significant, it accounted for less 

than 1 % of the variance. Block 2, F (7, 27113) = 74.95,p < .001, included the substance 

use and diet blocks, however, accounted for just under 2% of the variance. Block 3, F 

(12, 27108) = 127.85,p < .001, included the substance use, diet, and healthy behaviors 

blocks and accounted for approximately 5% of the variance. 

The full model accounted for the most variance, therefore the predictors from all 

three blocks were examined. As shown in Table 7, depression was predicted by alcohol 

use (Beta= .032,p < .001), smoking (Beta= .069,p < .001), eating grains (Beta= .068,p 
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< .001), eating fruits and vegetables (Beta= -.041,p < .001), eating dairy products (Beta 

= .029,p < .05), eating foods high in fat (Beta= .026,p < .001), participating in a hobby 

(Beta= -.124,p < .001), belonging to a social group (Beta= -.028,p < .001), practicing 

deep relaxation (Beta= .019,p < .01), practicing time management (Beta= -.054,p < 

.001), and exercise (Beta= -.104,p < .001). In summary, the standardized Betas revealed 

that consuming alcohol, smoking, consuming higher servings of grains, eating more 

servings of dairy products, and consuming more foods high in fat, and practicing deep 

relaxation predicted higher levels of depression. Factors that predicted lower levels of 

depression included eating more servings of fruits and vegetables, participating in 

hobbies, belonging to social group, practicing deep relaxation, time management, and 

higher frequency of exercise. Again, the standardized Beta revealed that the number of 

servings of meat was not a significant individual contributor to the overall model on 

depression (Beta= .000, p < .966). 
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Table 7 

Multiple Regression of Substance Use, Diet, and Healthy Behaviors on Depression 

B 

Block 1 (F = 102.64,p < .001, R2 
= .008) 

Any Alcohol .043 

Smoke .330 

Block 2 (F = 74.951 , p < .001 , R2 
= .019) 

Any Alcohol .046 

Smoke .323 

Grains .060 

Fruits and Vegetables -.044 

Dairy .018 

Meat .005 

High Fat .108 
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SE 

.015 

.024 

.015 

.024 

.006 

.004 

.007 

.007 

.016 

Beta 

.018 

.084 

.019 

.082 

.072 

-.077 

.017 

.005 

.043 

t 

2.940 

13.784 

3.126 

13.470 

10.429 

-11.047 

2.496 

0.778 

6.822 

p 

.003 

.000 

.002 

.000 

.000 

.000 

.013 

.436 

.000 



Table 7, continued 

Multiple Regression of Substance Use, Diet, and Healthy Behaviors on Depression 

B SE Beta t p 

Block 3 (F = 127.85,p < .001, R2 = .054) 

Any Alcohol .077 .014 .032 5.355 .000 

Smoke .272 .024 .069 11.493 .000 

Grains .056 .006 .068 9.912 .000 

Fruits and Vegetables -.023 .004 -.041 -5.831 .000 

Dairy .032 .007 .029 4.397 .000 

Meat .000 .007 .000 -0.043 .966 

High Fat .065 .016 .026 4.111 .000 

Participate in Hobby -.319 .016 -.124 -20.413 .000 

Belong to Social Group -.076 .016 -.028 -4.673 .000 

Practice Deep Relaxation .063 .021 .019 3.077 .002 

Practice Time Management -.134 .015 -.054 -8.972 .000 

Exercise -.255 .015 -.104 -16.776 .000 

Overall Health 

Simple linear regressions were conducted to test stress and depression as 

predictors of overall health ratings. Stress was a significant predictor of ove~all health, F 

(1, 27119) = 1908.09,p < .001), and accounted for 6.6% of the variance. Depression was 

also a significant predictor of overall health, F (l, 27119) = 1711.61, p < .001) and 
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accounted for 5.9% of the variance. As shown by the standardized betas in Table 8, as 

stress increased, overall health ratings decreased. Similarly, as depression increased, 

overall health ratings decreased. 

Table 8 

Simple Linear Regressions of Stress and Depression on Overall Health Rating 

B SE Beta t 

Stress (F = 1908.09, p < .001, R2 = .066) 

p 

-0.222 0.005 -0.256 -43.682 0.000 

Depression (F = 1711.64, p < .001, R2=.059) 
-0.129 0.003 -0.244 -41.372 0.000 

Gender Differences 

A series of nonparametric / tests, MANOV As, and ANOV As were conducted in 

order to examine gender differences on measures of health risk behaviors, stress, and 

depression. Specifically, nonparametric / tests were conducted on measures of tobacco 

use, alcohol use, and activity. A one-way MANOVAs was conducted on measures of 

diet. Two separate one-way ANOV As were conducted on stress and depression. 

Tobacco Use 

Nonparametric / tests of association were conducted on the recoded measures of 

cigarettes, cigars, pipes, and snuff use. There was a significant association between 
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gender, smoking pipes and using snuff,p < .001. As shown in Table 9, more males 

reported using pipes and snuff than did females. 

Table 9 

Frequencies, Percentages, and Nonparametric i Test of Tobacco Use by Gender 

Female Male 

F % F % i 

Smoke Cigarettes 3.63 
No 10970 89.5 13530 91.0 
Yes 1284 10.5 1337 9.0 

Smoke Cigars 2.28 
No 12140 99.1 14701 98.9 
Yes 114 0.9 166 1.1 

Smoke Pipes 13.44 
No 12251 100.0 14842 99.8 
Yes 3 0.0 25 0.2 

Use Snuff 1126.94 
No 12240 99.9 13521 90.9 
Yes 14 0.1 1346 9.1 

Alcohol Use 

p 

.057 

.131 

.000 

.000 

Nonparametric i tests of association were conducted on the recoded measures of 

alcohol use, including beer, wine, wine coolers, and liquor. There was a si~ificant 

association between gender, beer, wine, and wine coolers, p < .001. As shown in Table 
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10, more males reported drinking beer than did females, while more females reported 

drinking wine and wine coolers than did males. 

Table 10 

Frequencies, Percentages, and Nonparametric)( Test of Alcohol Use by Gender 

Female Male 

F % F % )( p 

Drink Beers 1446.75 .000 
No 10150 82.8 9194 61.8 
Yes 2104 17.2 5673 38.2 

Drink Servings Wine 295.96 .000 
No 9087 74.2 12299 82.7 
Yes 3167 25.8 2568 17.3 

Drink Wine Coolers 190.26 .000 
No 11873 96.9 14743 99.2 
Yes 381 3.1 124 0.8 

Drink Liquor Drinks .052 .819 
No 10593 86.4 12866 86.5 
Yes 1661 13.6 2001 13.5 

Diet/Nutrition 

A one-way (male by female) MANOV A was conducted on measures of diet, 

including measures of daily servings of grains, fruits and vegetables, dairy products, 

meat, and amount of foods consumed that are high in fat. A Hotelling's Twas run and 

there was a significant multivariate effect for gender, F (5 , 27115) = 242.85,p < .001. 
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The multivariate analyses indicated significant effects for number of servings of grains, F 

(1, 27119) = 300.97,p < .001, servings of fruits and vegetables, F (l, 27119) = 354.05,p 

< .001, servings of dairy products, F (1, 27119) = 183.98,p < .001, servings of meat, F 

(1, 27119) = 124.43,p < .001, and amount of high fat foods, F (l, 27119) = 277.83,p < 

.001. Females reported consuming more daily servings of grains (M = 2.44, SD= 1.52) 

than males (M = 2.13, SD = 1.42). Females also reported eating more daily servings of 

fruits and vegetables (M= 3.71, SD= 2.13) than males (M= 3.23, SD= 2.06). In 

addition, females reported greater daily servings of dairy products (M = 1.63, SD = 1.09) 

than males (M = 1.44, SD= 1.14). Males, on the other hand, reported eating more daily 

servings of meat (M= 2.23, SD= 1.22) than females (M= 2.07, SD= 1.07). Males also 

reported eating more foods high in fat (M = 3.85, SD= 1.09) than females (M = 3.62, SD 

= 1.18) (see Table 11 ). 

Healthy Behaviors 

Nonparametric )( tests of association were conducted on measures of measures of 

healthy behaviors, including participating in a hobby, belonging to a social group, 

practicing deep relaxation, time management, and exercise. There was a significant 

association between genders in all five healthy behaviors, p < .001. As shown in Table 

12, more males reported participating in a hobby (76.4%) and exercising at least once a 

week (87%) than did females (54.9 and 80.5%, respectively), while more females 

reported belonging to a social group (29 .4 % ), practicing deep relaxation ( 18 .1 % ) and 

time management (47.4%) than did males (27.3, 12.2, and 36.6%, respectively). 
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Table 11 

Multiple Analysis of Variance of Daily Servings of Food Groups by Gender 

N Mean SD F p 

Servings of Grain 300.971 0.000 

Female 12254 2.435 1.524 

Male 14867 2.125 1.418 

Servings of Fruits/ Vegetables 354.045 0.000 

Female 12254 3.710 2.129 

Male 14867 3.229 . 2.063 

Servings of Dairy Products 183.983 0.000 

Female 12254 1.625 1.087 

Male 14867 1.440 1.144 

Servings of Meat 124.425 0.000 

Female 12254 2.073 1.071 
Male 14867 2.230 1.217 

Amount of Foods High in Fat 277.826 0.000 

Female 12254 3.618 1.183 

Male 14867 3.849 1.092 
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Table 12 

Frequencies, Percentages, and Nonparametric X2 Test of Healthy Behaviors by Gender 

Female Male 

F % F % x2 p 

Participate in a Hobby 1393.74 .000 

No 5522 45.1 3508 23.6 

Yes 6732 54.9 11359 76.4 

Belong to a Social Group 13.53 .000 

No 8655 70.6 10801 72.7 

Yes 3599 29.4 4066 27.3 

Practice Deep Relaxation 182.41 .000 

No 10034 81.9 13046 87.8 

Yes 2220 18.1 1821 12.2 

Practice Time Management 325.17 .000 

No 6446 52.6 9432 63.4 

Yes 5808 47.4 5435 36.6 

Exercise at least once/week 269.58 .000 

No 2392 19.5 1823 12.3 

Yes 9862 80.5 13044 87.7 
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Stress and Depression 

A one-way (male by female) ANOV A was conducted on stress. There was a 

significant univariate effect for gender, F (l, 27119) = 848.84,p < .001, indicating that 

females reported higher levels of stress and inability to cope (M = 2.09, SD= .76) than 

males (M = 1.83, SD = . 70). A separate one-way (male by female) ANOV A was 

conducted on depression. There was a significant univariate effect for gender, F (l, 

27119) = 961.80, p < .00 l, indicating that females reported higher levels of depression 

(M= 1.01, SD= 1.37) than males (M= .56, SD= 1.02) (see Table 13). 

Table 13 

Analysis of Variance of Ratings of Stress and Depression by Gender (Male by Female) 

N Mean SD F p 

Stress 848.84 0.000 

Female 12254 2.09 0.76 

Male 14867 1.83 0.70 

Depression 961.80 0.000 

Female 12254 1.01 1.37 

Male 14867 0.56 1.02 
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Overall Health 

Forward block entry multiple regression analyses were conducted on three 

predictor categories ( substance use, diet, and healthy behaviors) to further examine the 

predictive relationship these predictors would have on stress and depression; while 

forward block entry multiple regression analyses were also conducted on all available 

predictor categories ( demographics, substance use, diet, healthy behaviors, and personal 

factors) as well as stress and depression to further examine the predictive relationship 

these predictors would have on overall health. In one model, all available predictors were 

used except depression and all available predictors except stress in the second model. The 

independent variables were again divided into general categories for analysis, including 

the Substance Use, Diet, and Healthy Behaviors used in previously described models. 

Three additional blocks were added: 1) Demographics, 2) Personal Factors, 3) Stress, and 

4) Depression. The demographics block included age and gender. Gender was coded so 

that female was set equal to 1 and male was set to 0. The personal factors block included 

four items: the frequency of "anger upsetting work or personal life", "amount of personal 

support.", "non-work satisfaction", and frequency of "feeling tired." A fifth item, job 

satisfaction, was excluded due to its high correlation with other predictors. Stress was 

measured by one item with higher scores indicating more stress and inability to cope and 

lower scores indicating less stress and better ability to cope. Depression was measured by 

a composite score that included responses to the following items: "depressed over past 

two weeks", "little interest over past two weeks", "periods of depression of two weeks or 

longer", "personal history of depression", and "taking depression medication". 
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Respondents were asked to give a yes or no answer to each of the five items. Responses 

to these items were summed to create a depression score for use in analyses. 

Two separate forward block entry multiple regression analyses were conducted on 

overall health, one using stress as a predictor and the other substituting depression for 

stress. Each category of predictors was entered as a block, in the following order: 1) 

Demographics, 2) Substance Use, 3) Diet, 4) Healthy Behaviors, 5) Personal Factors, and 

6) Stress or Depression. The categories with the smallest amount of predictors in it ( e.g. 

demographics) were entered first for better statistical loading. Again, a hierarchal 

technique for the forward entry regression method was used in order to observe the 

incremental effects each variable in each block would have on the dependent variable 

( e.g. overall health). This method was repeated for the analyses of overall health due to 

evidence found in recent literature substantiating demographics as an important predictor 

to overall health (Allgower et al., 2001; AP A, 2006; Tytherleigh et al., 2007). 

Stress 

As shown in Table 14, Block 1, F (2, 27118) = 95.434,p < .001, which included 

the demographics, was significant, however, accounted for less than 1 % of the variance. 

Block 2, F (4, 27116) = 149.505,p < .001, included demographics and substance use. It 

was also significant, but accounted for just over 2% of the variance. Block 3, F (9, 

27111) = 248.120,p < .001, which included demographics, substance use, and diet, was 

significant and accounted for 7.6% of the variance. Block 4, F (14, 27106) =:: 342.217,p < 

.001, included demographics, substance use, and healthy behaviors, was also significant 

and accounted for 15% of the variance. Block 5, F (18, 27102) = 385.262,p < .001, 
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included demographics, substance use, healthy behaviors, and personal factors, was 

significant and accounted for 20% of the variance. Finally, Block 6, F (19, 27101) = 

374.264,p < .001, included demographics, substance use, healthy behaviors, personal 

factors, and stress, was significant and accounted for just over 20% of the variance. 

Because the full model including the stress block accounted for significantly more 

variance than the prior block (R2 = .208,p < .001), the full model was chosen as the best 

fitting model. As shown in Table 14, controlling for the other variables, overall health 

was predicted by age (Beta= .040,p < .001), gender (Beta= .023,p < .001), alcohol use 

(Beta= .049,p < .001), smoking (Beta= -.071,p < .001), consuming grains (Beta= .019, 

p < .01), eating fruits and vegetables (Beta= .044,p < .001), consuming dairy products 

(Beta = .030, p < .001 ), eating meat (Beta = -.065, p < .001 ), eating foods high in fat 

(Beta= -.074,p < .001), participating in hobbies (Beta= .039,p < .001), belonging to a 

social group (Beta= .044,p < .001), practicing time management (Beta= .066,p < .001), 

exercising (Beta= .188,p < .001), anger (Beta= -.040,p < .001), personal support (Beta 

= .045,p < .001), non-work satisfaction (Beta= -.036,p < .001), feeling tired (Beta= -

.162,p _< .001), and stress (Beta= -.081,p < .001). However, practicing deep relaxation 

(Beta= -.009, p = .110) was not a significant individual predictor on overall health, while 

the addition of other categories of predictors ( e.g. healthy behaviors and personal factors) 

increased the significance of grains consumed (Block 3 Beta = .003, p = .644; Block 6 

Beta= .018, p < .01). Standardized betas illustrated that older age and being female 

predicts better overall health. While consuming alcohol weekly predicted better overall 

health ratings, smoking predicted poorer overall health. In terms of diet, eating more 
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grains, more fruits and vegetables, and more servings of dairy products predicted better 

overall health, whereas eating more meat and foods high in fat predicted poorer overall 

health. Regarding healthy behaviors, participating in hobbies, belonging to social groups, 

practicing time management, and getting more exercise all predicted better overall health. 

For personal factors, having more personal support predicted better health, whereas 

higher frequency of anger, more non-work satisfaction, and feeling tired more often 

predicted poorer overall health. Finally, after controlling for all other predictors, stress 

was shown to be a significant predictor of overall health, with higher levels of stress and 

inability to cope predicting poorer overall health. 
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Table 14 

Multiple Regression with Demographics, Substance Use, Diet, Healthy Behaviors, 

Personal Factors, and Stress on Overall Health Rating 

B SE Beta t 

Block 1 (F = 95.434, p < .001, R2 = .007) 

Age .005 .000 .074 12.100 

Female -.037 .008 -.029 -4.680 

Block 2 (F= 149.505,p < .001, R2 = .022) 

Age .005 .000 .077 12.693 

Female -.029 .008 -.022 -3.643 

Any Alcohol .080 .008 .062 10.278 

Smoke -.226 .013 -.108 -17.959 

Block 3 (F = 248.120,p < .001 , R2 = .076) 

Age .003 .000 .047 7.690 

Female -.089 .008 -.069 -11.369 

Any_Alcohol .067 .008 .052 8.812 

Smoke -.191 .012 -.092 -15.548 

Grains .001 .003 .003 0.463 

Fruits and Vegetables .041 .002 .134 19.252 

Dairy .030 .004 .052 7.956 

Meat -.053 .004 -.095 -14.433 

High Fat -.082 .003 -.147 -23 .586 

82 

p 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.644 

.000 

.000 

.000 

.000 



Table 14, continued 

Multiple Regression with Demographics, Substance Use, Diet, Healthy Behaviors, 

Personal Factors, and Stress on Overall Health Ratings 

B SE Beta t 

Block 4 (F= 342.217,p < .001, R2 = .150) 

Age .003 .000 .055 9.361 

Female -.033 .008 -.025 -4.194 

Any Alcohol .046 .007 .036 6.329 

Smoke -.156 .012 -.075 -13.235 

Grains .001 .003 .003 0.522 

Fruits and Vegetables .019 .002 .062 8.973 

Dairy .016 .004 .029 4.510 

Meat -.042 .004 -.075 -11.834 

High Fat -.056 .003 -.099 -16.406 

Participate in a Hobby .103 .008 .076 12.772 

Belong to a Social Group .089 .008 .063 10.924 

Practice Deep Relaxation -.005 .010 -.003 -0.477 

Practice Time Mngment .116 .008 .089 15.437 

Exercise Days per Week .075 .002 .228 37.797 

83 

p 

.000 

.000 

.000 

.000 

.602 

.000 

.000 

.000 

.000 

.000 

.000 

.633 

.000 

.000 



Table 14, continued 2 

Multiple Regression with Demographics, Substance Use, Diet, Healthy Behaviors, 

Personal Factors, and Stress on Overall Health Rating 

B SE Beta t 

Block 5 (F = 385.262,p < .001, R2 
= .204) 

Age .002 .000 .039 6.841 

Female .023 .008 .018 3.018 

Any Alcohol .055 .007 .043 7.872 

Smoke -.147 .011 -.071 -12.860 

Grains .007 .003 .016 2.490 

Fruits and Vegetables .014 .002 .045 6.715 

Dairy .017 .004 .030 4.934 

Meat -.036 .003 -.064 -10.423 

High Fat -.041 .003 -.074 -12.468 

Participate in a Hobby .058 .008 .042 7.294 

Belong to a Social Group .064 .008 .045 7.995 

Practice Deep Relaxation -.012 .010 -.007 -1.236 

Practice Time Mngment .086 .007 .066 11.793 

Exercise Days per Week .062 .002 .189 31.922 

Anger -.066 .006 -.060 -10.219 

Personal Support .077 .008 .055 9.469 

Non-work Satisfaction -.081 .011 -.042 -7.516 

Feeling Tired -.129 .004 -.193 -31.124 

84 

p 

.000 

.003 

.000 

.000 

.013 

.000 

.000 

.000 

.000 

.000 

.000 

.217 

.000 

.000 

.000 

.000 

.000 

.000 



Table 14, continued 3 

Multiple Regression with Demographics, Substance Use, Diet, Healthy Behaviors, 

Personal Factors, and Stress on Overall Health Rating 

B SE Beta t 

Block 6 (F= 374.264,p < .001, R2 = .208) 

Age .002 .000 0.040 6.915 

Female .029 .008 0.023 3.818 

Any Alcohol .062 .007 0.049 8.839 

Smoke -.148 .011 -0.071 -12.949 

Grains .008 .003 0.019 2.998 

Fruits and Vegetables .014 .002 0.044 6.703 

Dairy .017 .003 0.030 4.900 

Meat -.036 .003 -0.065 -10.524 

High Fat -.041 .003 -0.074 -12.503 

Participate in a Hobby .053 .008 0.039 6.718 

Belong to a Social Group .062 .008 0.044 7.804 

Practice Deep Relaxation -.016 .010 -0.009 -1.598 

Practice Time Mngment .086 .007 0.066 11.799 

Exercise Days per Week .062 .002 0.188 31.851 

Anger -.045 .007 -0.040 -6.706 

Personal Support .064 .008 0.045 7.790 

Non-work Satisfaction -.069 .011 -0.036 -6.340 

Feeling Tired -.109 .004 -0.162 -24.191 

Stress -.070 .006 -0.081 -11.856 

85 

p 

.000 

.000 

.000 

.000 

.003 

.000 

.000 

.000 

.000 

.000 

.000 

.110 

.000 

.000 

.000 

.000 

.000 

.000 

.000 



Depression 

In the second multiple regression analysis, depression was used as the final block 

of predictors instead of stress (see Table 15). The first five blocks are similar to the 

previous model ( discussed above) with similar results, and therefore will not be repeated 

here. The final block entered into the model, Block 6, F (19, 27101) = 375.893,p < .001, 

included depression as a predictor and accounted for just over 20% of the variance. The 

full model, including the depression block, accounted for significantly more variance 

than the prior block (R2 = .208,p < .001), therefore the full model was chosen as the best 

fitting model. As shown in Table 15, controlling for the other variables, overall health 

was predicted by age (Beta= .040,p < .001), gender (Beta= .025,p < .001), alcohol use 

(Beta= .045,p < .001), smoking (Beta= -.066,p < .001), consuming grains (Beta= .018, 

p < .01), eating fruits and vegetables (Beta= .044, p < .001), consuming dairy products 

(Beta= .031,p < .001), eating meat (Beta= -.064,p < .001), eating foods high in fat 

(Beta= -.074,p < .001), participating in hobbies (Beta= .041,p < .001), belonging to a 

social group (Beta= .045,p < .001), practicing time management (Beta= .065,p < .001), 

exercising (Beta= .186,p < .001), anger (Beta= -.040,p < .001), personal support (Beta 

= .047,p < .001), non-work satisfaction (Beta= -.031,p < .001), feeling tired (Beta= -

.170,p < .001), and depression (Beta= -.083,p < .001). Again, practicing deep relaxation 

(Beta = -.007, p = .217) was not a significant individual predictor on overall health, and 

the addition of other categories of predictors (e.g. healthy behaviors and personal factors) 

increased the significance of grains consumed (Block 3 Beta = .003, p = .644; Block 6 

Beta= .016, p < .01). Aside from some variation the values of beta, the results from this 
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model are essentially the same as the model that included stress as a predictor instead of 

depression. In the current model, depression was also shown to be a significant predictor 

when controlling for all other predictors. As depression scores increase, overall health 

ratings decreased, indicating that higher levels of depression predict poorer overall 

health. 

87 



Table 15 

Multiple Regression with Demographics, Substance Use, Diet, Healthy Behaviors, 

Personal Factors, and Depression on Overall Health Rating 

B SE Beta t 

Block 1 (F= 95.434,p < .001, R2 = .007) 
Age .005 .000 .074 12.100 

Female -.037 .008 -.029 -4.680 

Block 2 (F = 149.505,p < .001, R2 = .022) 

Age .005 .000 .077 12.693 

Female -.029 .008 -.022 -3.643 

Any Alcohol .080 .008 .062 10.278 

Smoke -.226 .013 -.108 -17.959 

Block 3 (F= 248.120,p < .001, R2 = .076) 

Age .003 .000 .047 7.690 
Female -.089 .008 -.069 -11.369 
Any Alcohol .067 .008 .052 8.812 

Smoke -.191 .012 -.092 -15.548 
Grains .001 .003 .003 0.463 
Fruits and Vegetables .041 .002 .134 19.252 
Dairy .030 .004 .052 7.956 
Meat -.053 .004 -.095 -14.433 
High Fat -.082 .003 -.147 -23.586 

88 

p 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.644 

.000 

.000 

.000 

.000 



Table 15, continued 

Multiple Regression with Demographics, Substance Use, Diet, Healthy Behaviors, 

Personal Factors, and Depression on Overall Health Rating 

B SE Beta t 

Block 4 (F = 342.217,p < .001, R2 = .150) 

Age .003 .000 .055 9.361 

Female -.033 .008 -.025 -4.194 

Any Alcohol .046 .007 .036 6.329 

Smoke -.156 .012 -.075 -13.235 

Grains .001 .003 .003 0.522 

Fruits and Vegetables .019 .002 .062 8.973 

Dairy .016 .004 .029 4.510 

Meat -.042 .004 -.075 -11.834 

High Fat -.056 .003 -.099 -16.406 

Participate in a Hobby .103 .008 .076 12.772 

Belong to a Social Group .089 .008 .063 10.924 

Practice Deep Relaxation -.005 .010 -.003 -0.477 

Practice Time Mngement .116 .008 .089 15.437 

Exercise Days per Week .075 .002 .228 37.797 

89 

p 

.000 

.000 

.000 

.000 

.602 

.000 

.000 

.000 

.000 

.000 

.000 

.633 

.000 

.000 



Table 15, continued 2 

Multiple Regression with Demographics, Substance Use, Diet, Healthy Behaviors, 

Personal Factors, and Depression on Overall Health Rating 

B SE Beta t 

Block 5 (F= 385.262,p < .001, R2 = .204) 

Age .002 .000 .039 6.841 

Female .023 .008 .018 3.018 

Any Alcohol .055 .007 .043 7.872 

Smoke -.147 .011 -.071 -12.860 

Grains .007 .003 .016 2.490 

Fruits and Vegetables .014 .002 .045 6.715 

Dairy .017 .004 .030 4.934 

Meat -.036 .003 -.064 -10.423 

High Fat -.041 .003 -.074 -12.468 

Participate in a Hobby .058 .008 .042 7.294 

Belong to a Social Group .064 .008 .045 7.995 

Practice Deep Relaxation -.012 .010 -.007 -1.236 

Practice Time Mngement .086 .007 .066 11.793 

Exercise Days per Week .062 .002 .189 31.922 
Anger -.066 .006 -.060 -10.219 

Personal Support .077 .008 .055 9.469 

Non-work Satisfaction -.081 .011 -.042 -7.516 

Feeling Tired -.129 .004 -.193 -31.124 

90 

p 

.000 

.003 

.000 

.000 

.013 

.000 

.000 

.000 

.000 

.000 

.000 

.217 

.000 

.000 

.000 

.000 

.000 

.000 



Table 15, continued 3 

Multiple Regression with Demographics, Substance Use, Diet, Healthy Behaviors, 

Personal Factors, and Depression on Overall Health Rating 

B SE Beta t 

Block 6 (F = 375.893,p < .001, R2 = .208) 

Age .003 .000 .040 6.972 

Female .032 .008 .025 4.223 

Any Alcohol .058 .007 .045 8.230 

Smoke -.138 .011 -.066 -12.083 

Grains .008 .003 .018 2.803 

Fruits and Vegetables .013 .002 .044 6.566 

Dairy .018 .003 .031 5.129 

Meat -.036 .003 -.064 -10.484 

High Fat -.042 .003 -.074 -12.593 

Participate in a Hobby .056 .008 .041 7.071 

Belong to a Social Group .064 .008 .045 8.064 

Practice Deep Relaxation -.009 .010 -.005 -0.950 

Practice Time Mngement .084 .007 .065 11.543 

Exercise Days per Week .061 .002 .186 31.501 

Anger -.044 .007 -.040 -6.681 

Personal Support .066 .008 .047 8.161 

Non-work Satisfaction -.060 .011 -.031 -5.451 

Feeling Tired -.114 .004 -.170 -26.482 , 

Depression -.044 .003 -.083 -12.854 

91 

p 

.000 

.000 

.000 

.000 

.005 

.000 

.000 

.000 

.000 

.000 

.000 

.342 

.000 

.000 

.000 

.000 

.000 

.000 

.000 



Hypotheses 

Hypothesis 1 

There will be no significant predictive value of self-reported health risk behaviors 

on employee identified stress. Multiple regression analysis revealed that health risk 

behaviors predict stress. Specifically, consuming alcohol, smoking, consuming higher 

servings of grains, eating more servings of dairy products, and consuming more foods 

high in fat were associated with higher levels of stress. Eating more servings of fruits and 

vegetables, participating in hobbies, belonging to social group, practicing deep relaxation, 

time management, and exercise predicted lower levels of stress. Therefore, this 

hypothesis is rejected. 

Hypothesis 2 

There will be no significant predictive value of self-reported health risk 

behaviors on employee identified depression. Multiple regression analysis indicated that 

health risk behaviors predict depression. Specifically, consuming alcohol, smoking, 

consuming higher servings of grains, eating more servings of dairy products, and 

consuming more foods high in fat, and practicing deep relaxation predicted higher 

levels of depression. Factors that predicted lower levels of depression included eating 

more servings of fruits and vegetables, participating in hobbies, belonging to social 

group, practicing deep relaxation, time management, and higher frequency of exercise. 

Therefore, this hypothesis is rejected. 
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Hypothesis 3 

There will be no significant predictive value of stress on self-reported overall 

health. Simple linear regression indicated that stress predicts overall health. The results 

revealed that as stress increases, overall health ratings decrease. Therefore, this 

hypothesis is rejected. 

Hypothesis 4 

There will be no significant predictive value of depression on self-reported overall 

health. Simple linear regression indicated that stress predicts overall health. The results 

revealed that as depression increases, overall health ratings decrease. Therefore, this 

hypothesis is rejected. 

Hypothesis 5 

There will be no significant difference between males and females on health risk 

behaviors, stress, or depression. Multivariate analysis of variance revealed gender 

differences for daily tobacco use, weekly alcohol use, diet, and healthy behaviors. 

Specifically, males report more daily use of pipes and snuff, more weekly use of beer and 

liquor, eating more meat and high fat foods, exercising more, and participating in hobbies 

more than females. Females report greater weekly use of wine and wine coolers, eating 

more daily servings of grains, fruits and vegetables, and dairy products, belonging to a 

social group, and practicing time management and deep relaxation more than males. 

Analysis of variance also revealed gender differences for stress and depression. Females 

report higher levels of stress and inability to cope, as well as higher levels of depression. 

Therefore, this hypothesis is rejected. 
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CHAPTER V 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

This chapter will begin with a reflection of the purpose, methods, and data 

analyses used in this study. Following this reflection will be a discussion of the results 

and the possible implication of these results on the field of health education as a whole, 

and more specifically worksite wellness efforts. Then, a further examination of the 

conclusions drawn from this study will be addressed; and finally, this chapter will 

conclude with recommendations for the future research. 

Summary 

There were two purposes for this study. The primary purpose was to examine the 

predictive value of selected health risk behaviors regarding exercise, diet, smoking, 

alcohol, social support, relaxation activities, hobbies and self-reported overall health 

status on employee identified stress and depression. The relationships among these 

selected health risk behaviors on employee identified stress, as well as depression levels 

were examined through multiple linear regression analyses. 

The secondary purpose was to examine the predictive value of stress and 

depression on self-reported overall health status. The analysis of self-reported overall 

health status on employee identified stress was assessed through a simple linear 

regression. The analysis of self-reported overall health on depression also consisted of a 

linear regression analysis. Differences between males and females were also compared 

94 



on selected health risk behaviors regarding exercise, diet, smoking, alcohol, social 

support, relaxation activities, and hobbies and self-reported stress and depression items, 

using one-way Analyses of Variance (ANOV A), Multivariate Analyses of Variance 

(MANOV A), and Nonparametric )( tests of association. 

Secondary data from the RiskCalc™ health assessment tool was used for the 

analyses of both the primary and secondary purposes, as well as the comparison 

between males and females. These data were provided by the HealthCalc Network, Inc. 

(HCN), a health risk assessment and health promotion vendor based in Plano, Texas. In 

2005, HCN disseminated these online health assessments to 23 companies across the 

United States, resulting in a total of 27,121 surveys used for this study. 

Discussion and Implications 

There were some interesting findings for this study. One such finding was that the 

sample used for this study was not very stressed or depressed, and reported good overall 

health. A majority of the sample (57%) reported being stressed "sometimes" and coping 

fairly well; while another large percentage reported no history of depression (88.6%); and 

approximately 63% of the sample reported "good" overall health. This sample may be 

less stressed and depressed with better reported overall health because a majority of the 

sample also reported engaging in less unhealthy behaviors ( e.g. tobacco and alcohol us) 

and more items under the healthy behaviors block. Allgower and colleagues (2001) found 

individuals to report less depressive symptoms if they had more social support, while 

Park and colleagues (2004) observed employees with more perceived social support 

reporting less stress and depression. The health risk behaviors in the healthy behaviors 
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block, more specifically, participation in a hobby and exercise were significantly 

associated with less stress and depression. More specifically, exercise alone from this 

block was significantly associated with better overall health, which is also consistent with 

other findings (MacGeorge et al., 2004). Austin and colleagues (2005) also found 

teachers that reported more physical activity also reported less stress, and Kelsey and 

colleagues (2006) observed employees that reported engaging in a hobby also reported 

less stress. However, others have not revealed significant results in their observations of 

depression and exercise (Harris et al., 2006). 

Participation in a hobby and exercise also had the highest betas than the other 

health risk behaviors when observed with stress (-.156 and -.101, respectively), 

depression (-.124 and-.104, respectively), and overall health (.188 for exercise alone). 

The direction of these betas indicate that when an individual participates in a hobby or 

engages in exercise, they are more likely to report less stress and depression, and the 

higher value of the Betas indicate a stronger association between participation in a hobby 

and exercise to stress and depression. 

_Approximately 67% of the sample reported participating in a hobby; while 21 % 

of the sample reported participating in at least 30 minutes of exercise 3 days per week, 

which is in accordance with the recommended amount from the Centers for Disease 

Control and Prevention and the American Colleges of Sports Medicine (CDC, 2006). 

There was limited literature found that discussed the mental health and physical health 

benefits of participating in a hobby (Kelsey et al., 2006); however, extensive literature 

has illustrated the benefits of exercise on both mental and physical health. Even short 
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durations of exercise ( e.g. 20 minutes per day) have been associated with elevated mood 

states (Hansen et al., 2001; Dua & Hargreaves, 1992), and reduced stress (Austin et al., 

2005). In addition, even though coping styles were not directly assessed in this study, the 

reported use of exercise and support of a social network indicate more active, problem 

focused coping strategies, which may also be attributed to the lower percentage of 

stressed and depressed employees that made up this sample. Kelsey and colleagues 

(2006) discovered among a group of employees (N = 1,093) that positive mood and 

active coping were significant predictors of participation in recreational exercise. Further 

investigation of actual reported methods of coping would be beneficial. 

Stress and Depression 

Overall, the health risk behaviors observed in this study accounted for a slight 

amount of variance to stress and depression. For instance, when all blocks (Substance 

Use, Diet, and Healthy Behaviors) were analyzed with stress, these health risk behaviors 

accounted for only 7% of variance; while when analyzed with depression, these health 

risk behaviors accounted for only 5% of variance. While statistically significant 

associations were found in this studies, the observations of slight to moderate strength in 

these associations suggest that the practical significance of these results are limited. This 

researcher assumes the reason for the moderate amount of variance may be attributed to 

several factors: the complexity of human behavior, the alterations made in the 

measurement of each item, and a large sample size. First, human behavior is quite 

unpredictable and the interaction of several health risk behaviors may influence one 

person's stress or depression differently than another's (Cartwright et al., 2003; Daniels 
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et al., 2003). Other studies observing the predictive value of certain behaviors to stress 

and depression have illustrated variance percentages similar to the ones in this study. For 

instance, MacGeorge and colleagues (2004) fqund demographics to account for less than 

one percent of variance with depression and social support accounted for 3.4% of the 

variance to depression; while physical health accounted for 1.4% of variance to stress. 

This unpredictability in human behavior makes it challenging to account for larger 

amounts variance, and the fact that the addition of several other health risk behaviors 

accounted for more variance in this study may also substantiate this assumption. 

Another reason for the smaller variance may be associated with the adjustments to 

the instrument items to garner more comparable groups for analyses. The fact that some 

of the health risk behaviors (e.g. tobacco use, alcohol use, exercise, and diet) had high 

percentages of participants reporting not engaging in these activities, skewed the data and 

the future treatment of these data by the researcher. In turn, this factor must be considered 

as a possible reason for the lower percentages of variance, as well as lower beta values. 

The moderate beta values observed in this study are also not uncommon. Ng and 

Jeffrey (2003) found similar associations among stress and several health risk behaviors. 

Stress predicted higher fat diet (Beta= .03,p < .01), lower exercise frequency (Beta= -

.02, p = .08), and higher tobacco use (Beta = .08, p = .05) among an employee sample (N 

= 12, 110). Kelsey and colleagues (2006) observed higher levels of exercise predicted less 

stress (Beta= -.156) and less eating to cope behaviors (Beta= -.005) in a sample of blue 

collar employees (N = 1,093). The reasons for these relatively low Beta weights may be 

due to the large proportion of individuals that reported not engaging in some of these 
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health risk behaviors. Several of the items had to be recoded in order to establish suitable 

comparable reference and predictor groups for analysis. For instance, a majority of 

respondents reported no current tobacco (67%) or alcohol use (52%). Researchers believe 

the assessment of more negative health risk behaviors increases the likelihood of less 

accurate responses from participants or response bias (Jakicic, Polley, & Wing, 1998; 

Vickers et al., 2003). Laitinen and colleagues (2002) discussed this issue and added that 

this may be more prevalent in studies that use survey tools containing self-reported items 

that measure behavior. More objective and structured measures to observe health risk 

behaviors are encouraged. 

Another factor to consider is the lack of diagnostic criteria for the depression 

items used for this study. Again, the stress and depression items were provided by a 

health risk assessment, which only estimates a respondent's risk of acquiring certain 

health conditions. Since these items were not intended to assess a person's actual stress 

level or a person's actual clinical diagnostic criteria for depression, the strength in the 

association and amount of variance accounted for may be slightly less than for 

researchers that use a more clinical or formal survey tools (e.g. Beck Depression 

Inventory, Perceived Stress Scales, Ways of Coping Questionnaire). Also, sample 

contamination may have occurred in that participants may have assumed this instrument 

was actually more diagnostic in nature, and perceived they were being diagnosed with 

depression after completing the survey when in fact, they were not (e.g. perceived 

depression versus actual depression). These factors would be something for future 

researchers to consider if they intend to use health risk assessment data. 
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Another finding worth noting was when controlling for all other variables, the 

results did indicate that each health risk behavior predictor was significant except when 

predicting stress and depression to consuming meat (p =. 731 and .966, respectively). 

This is contrary to other findings that have found a significant association between 

consumption of meat, especially to stress across gender (Steptoe et al., 1998). Also, deep 

relaxation was found to increase the likelihood an individual would be report being 

depressed. This researcher posits that the reason for this may be more stressed people are 

also depressed and use this technique to reduce their stress, but it may not be reducing 

their depressive symptoms. However, more formal research is needed to determine the 

reasons for this association. 

Gender Differences 

The gender differences that were observed were interesting in that the results were 

consistent with findings in other studies. Women have been found to report being more 

stressed and depressed than men (AP A, 2006; Ebmeier et al., 2006; Heo, Sirey, Faith; 

Pietrobelli, & Fontaine, 2006); while men have been observed to engage in more health 

risk behaviors overall than women (Dawson et al., 2007). In this study, men did report 

smoking more than women, consuming more alcohol than women, and consuming more 

fatty foods than women. Dawson and colleagues (2007) found stressed men were also 

more likely to consume alcohol than women, where Ng & Jeffery (2003) observed 

stressed men being more likely to consume high fat foods than stressed women (Betas = 

.04 and .03, respectively). In addition, Christensen and Brooks found depressed women 

to consume more carbohydrates (grains) than men; while Allgower and colleagues (2001) 
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observed stressed women consuming more fruit than men. Similar observations were also 

made in this study. It has been posited that it is more socially acceptable for men to 

engage in "risky behaviors" than it is for women (Davies et al., 2000), and men report 

higher feelings of being "invincible" than women; thereby making men more prone to 

have higher rates of these health risk behaviors than women (W eissfeld et al., 1990). 

These may be important factors to include and examine in future studies of gender 

differences across health risk behaviors. 

Another noteworthy result regarding gender was that men reported participating 

in a hobby more often than women (76% versus 55%, respectively), and men also 

reported engaging in exercise more often than women (88% versus 81 %, respectively), 

which is consistent with other findings (Dawson et al., 2007). The interesting factor to 

consider is that men have also reported lower stress and depression levels in this study. 

The early association noted regarding stress and depression to participation in hobby and 

exercise may have some merit. The benefits of engaging in these activities were not only 

illustrated in the association among the entire sample to stress and depression, but more 

specifically across gender. These findings suggest that participation in a hobby and 

exercise may be two important factors associated with lowering stress and depression 

levels, but further examination is needed. 

Overall Health 

With regard to predicting overall health, both stress and depression accounted for 

a slight amount of variance (6.6% and 5.9% respectively), and both stress and depression 

had similar beta values (-.081 and -.083, respectively). However, when the activity ( e.g. 
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participation in a social group, practicing deep relaxation, practicing time management, 

and exercise) and personal factor (feeling tired, anger, non-work satisfaction, and 

personal support) blocks were included in the block analysis, the amount of variance 

increased from 7% (without healthy behaviors block), 15% (without personal factor 

block), until approximately 20% of the variance was accounted for after the personal 

factor block was included. Activities such as exercise and social support have been found 

to increase an individual's overall health (Norris et al., 2002; MacGeorge et al., 2004; 

AP A, 2004), and literature is developing on the association of feelings of fatigue (tired) 

on overall health (Wijeratne, Hickie, & Brodaty, 2007). This researcher assumes that an 

individual may take more cues from their physical state (feeling tired, exercising) than 

their emotional state (feeling stressed, feeling depressed) to indicate better overall health. 

The perception of overall health may still be linked to overt physical indicators opposed 

to more internal mental indicators. A further examination into personal cues attributed to 

overall health may be needed. 

The last finding being noted was weekly alcohol consumption predicting better 

overall health ratings. Kim (2002) found individuals who drank more reported less 

depressive symptoms, where O'Donnell and colleagues (2006) found similar results. 

Conclusions from these studies and others suggest that less depressed individuals may 

have more social support, which in tum, may lead to an increased possibility of more 

social drinking, especially among college-aged students (Cooper, Pierce, Prone, & 

Russell, 1994; Kim, 2002; O'Donnell et al., 2006; Yamold, 1998). This researcher then 

posits that the reason for this association between alcohol consumption and better 
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reported overall health may be related to an individual having more social support, which 

was also found to increase overall reported health ratings (MacGeorge et al., 2004). 

However, more studies are needed on the specific relationship between alcohol 

consumption and self-reported overall health to substantiate this assumption. 

Implications for Health Education 

The overarching implication from the results in this study is that stress and 

depression are central health issues affecting every aspect of employee health. 

Employees who were engaging in more health risk behaviors were also more likely to 

report being stressed or depressed. These numbers are not decreasing because proper 

attention has not been paid to the complexity in this relationship. Employers need 

guidance from worksite wellness professionals to choose the best wellness program for 

that worksite (Marinescu, 2007), and if stress and depression are major health problems, 

these issue must be addressed. 

It then becomes the task of worksite wellness professionals, as well as health 

educators to be informed about findings such as the ones in this study, and then 

encourage more mental health promotion efforts not just for employees, but for the 

greater community. Collaborative efforts are encouraged with mental health care 

professionals in worksite settings. W orksite wellness professional and health educators 

alike may want to discuss integrative treatment options for stressed and depressed 

employee populations with case workers, psychologists, psychiatrists and other mental 

health professionals. This dynamic between mental health and physical health has been 

revealed in current study and it would be beneficial for these same dynamics to occur 
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among the professionals in these respective fields. More comprehensive worksite health 

promotion efforts are also needed to address the findings in this study. Health educators 

across the U.S. need to advocate for the health of these employees by making employee 

mental health a priority for worksite wellness programming. 

Lastly, this researcher also discovered a study of this magnitude may have needed 

more survey items to assess each health risk behaviors. Therefore, another implication for 

worksite wellness professionals to consider is the development of detailed instruments 

that measure these health risk behaviors, as well as stress and depression more accurately. 

Even though health risk assessments are intended to only provide estimates of overall 

risks to certain health conditions (i.e. heart disease, high blood pressure), health education 

professionals that seek to assess the needs of an employee population need more detailed 

measures to provide practical evidence to employers. The limited use of items to 

adequately assess and gamer practically significant results has been mentioned as a 

limitation in several studies that use these measures (Ng & Jeffrey, 2003; Cartwright et 

al. 2003); and this researcher believes that an investment in more accurate assessment 

tools may enhance the tangible evidence employers seek to invest more money in their 

employees' health. 

Conclusions 

The primary purpose for this study was assessed and observed in the first two 

hypotheses. The first hypothesis stated that there would be no significant predictive value 

of self-reported health risk behaviors on employee identified stress. This hypothesis was 

rejected because findings revealed that smoking, consuming any alcoholic beverage, high 
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fat foods, more servings of grain and dairy each day predicted greater stress; while more 

servings of fruits and vegetables consumed each day, participating in a hobby, belonging 

to a social group, practicing deep relaxation, practicing time management, and exercising 

3 or more days per week predicted less stress. 

The second hypothesis stated that there would be no significant predictive value 

of self-reported health risk behaviors on employee identified depression. This hypothesis 

was also rejected because a statistical analysis illustrated that smoking, consuming any 

alcoholic beverages, more grains and dairy, and high fat foods between 3-7 times per 

week predicted a greater likelihood of depression. In addition, practicing deep relaxation 

also predicted a greater likelihood of depression; while consuming fruits and vegetables, 

participating in a hobby, belonging to a social group, practicing time management, and 

exercising more than 3 times per week predicted a lower likelihood of depression. 

The third and fourth hypotheses related to the secondary purpose of this study. 

The third hypothesis posited that there would be no significant predictive value of stress 

on self-reported overall health. This hypothesis was rejected because the results have 

revealed that greater stress and inability to cope predicted poorer overall health ratings. 

Similarly, the fourth hypothesis stated there would be no significant predictive value of 

depression on self-reported overall health. This hypothesis was also rejected as results 

have discovered that depression ( at least 1 on summed score) predicted poorer overall 

health ratings. 

The final hypothesis related to the comparison of males and females on selected 

health risk behaviors regarding exercise, eating, smoking, alcohol, social support, 

105 



relaxation activities, and hobbies and self-reported stress and depression. This hypothesis 

stated that there would be no significant difference between males and females on health 

risk behaviors, stress, or depression. Males and females illustrated significant differences 

on stress and depression measures. The statistical analysis has revealed that females 

reported greater stress and depression than males. 

Also, significant differences were found among males and females on a majority 

of the health risk behaviors. With regard to tobacco use, males reported significantly 

greater daily use of pipes and snuff per day than females. Regarding alcohol behavior, 

males reported significantly greater consumption of beer and liquor per week, whereas 

females report significantly greater consumption of wine and wine coolers per week. 

Males and females also showed differences in diet behaviors. Females reported 

consuming significantly more grains, fruits and vegetables, and dairy products, whereas 

males reported consuming more servings of meat and foods high in fat. Males reported 

participating in hobbies and exercising more than females, whereas females reported 

belonging to a social group, practicing deep relaxation, and engaging in time 

management more than males. However, there were no significant differences between 

males and females regarding the number of cigarettes smoked per day or the number of 

cigars smoked per day, so this hypothesis was not rejected. 

There were other findings in this study worth noting. Several independent 

variables in addition to stress, were found to be significant predictors of higher overall 

health ratings: higher reported age, participating in a hobby, belonging to a social group, 

practicing time management, exercising 3 or more times per week, and higher ratings of 
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personal support. Consuming fruits, vegetables, dairy products, and any alcoholic 

beverage each week were also associated with higher overall health ratings. However, 

experiencing anger (self-reports of often or very often), greater non-work satisfaction, 

feeling tired (half of the time or more), smoking, eating meat and foods high in fat, and 

higher ratings of stress (self-reports of often stressed or greater) all predicted poorer 

overall health. 

Similar observations were made regarding depression. A higher age, participating 

in a hobby, belonging to a social group, practicing time management, exercising 3 or 

more times per week, reporting more personal support, and consuming fruits, vegetables, 

dairy products, and any alcoholic beverage each week were associated with higher 

overall health ratings. However, experiencing anger (selfreports of often or very often), 

greater non-work satisfaction, feeling tired (half of the time or more), smoking, eating 

meat and foods high in fat, and reports of more depressive symptoms predicted poorer 

overall health. 

Recommendations 

The significant findings in this study have identified some health risk behaviors 

associated with stress and depression that may need further investigation. For instance, 

participation in hobbies and time management activities were found to have significant 

associations to stress and depression, as well as overall health. Future studies may want to 

examine the reasons for these associations ( e.g. what types of hobbies have ti stronger 

association to stress and depression and what types of time management activities have a 

stronger association to stress and depression). Also, the consumption of alcohol on a 
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weekly basis was found to be associated with better overall reported health. Other studies 

have identified alcohol consumption being associated with lower reported rates of 

depression, but more research is needed on the relationship between alcohol consumption 

and overall health ratings. 

Future research efforts may also want to examine the association between some of 

these health risk behaviors to overall health ratings independently with a smaller sample 

to garner more detailed observations of these relationships. For example, the inclusion of 

the healthy behaviors and the personal factor block increased the amount of variance 

substantially. Researchers may want to conduct studies that only observe the health risk 

behaviors which make up these blocks ( e.g. practicing time management, non-work 

satisfaction, feelings of anger) to identify the reasons why more variance was accounted 

for after the inclusion of these behaviors. Studies on a smaller scale may also produce 

results that illustrate an account for more variance overall among stress, depression, 

overall health and health risk behaviors. The results observed in this study suggested that 

there were significant associations among stress, depression and overall health ratings to 

health risk behaviors, but there was only a slight amount of variance accounted for. A 

study on a smaller scale may allow researchers the opportunity to examine the specific 

aspects of each of these behaviors individually, which may provide more observed 

vanance. 

In addition, further examination is needed to examine the validity of'utilizing 

online HRA data. The significance of these results with such a large employee population 

suggests to employers that they may be able to utilize online HRAs to gather more 
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information about these relationships concerning their employees' mental health and their 

health risk behaviors. These implications may be quite beneficial for employers seeking 

efficient and updated means to examine the health risk among their employees; and 

although reliable measures of these health risk behaviors were found, future studies are 

encouraged to examine the validity and reliability of using online health risk assessments. 

In addition, researchers seeking to observe the complexities of health risk behaviors to 

clinical depression may want to utilize a more clinical survey instrument to assess such 

symptoms. 

The last area of recommendation relates to coping and theory. This researcher 

recommends an inclusion of assessing the types of coping used by employees for studies 

preceding this one. This information would provide more detailed accounts of coping 

strategies used by stressed and depressed individuals, thereby making mental health 

promotion efforts more efficacious. This type of information would also provide an 

empirical foundation to create a theoretical basis for mental health wellness programs in 

worksite settings. Even though the results in this study were significant, future studies 

similar to this one are recommended to establish a stronger foundation of empirical 

evidence for employers, worksite wellness professionals, occupational nurses, and health 

educators across the U.S. attempting to better understand the dynamics of their 

employees' health. 
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RiskCalc TM Online Health Risk Assessment Tool 
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RiskCa/cTM 

Instructions and Privacy Statement 

Instructions: 

• Use a pencil or pen to complete this survey. Be certain to answer each 
question by marking your selection completely. For example: 

Correct: l!I 

Incorrect: 111 or t8I 

If you make a mistake and wish to change your answer, erase completely 
or fully X- out the incorrect answer. Next, fill in the correct answer as shown 
above. 

• Please answer all the questions and return completed form to your health 
center front desk or to the health educator at your facility. 

• <<Insert your organization's special instructions and information here>> 

Your Privacy: 

Your privacy and confidentiality are important to us. The information you provide 
will be used in a manner consistent with the Privacy Policy and Terms of Use 
statement published on our health promotion web site. If you have concerns 
about privacy, please talk to the health staff or health educator at your facility. 

Please note: 

*<<insert miscellaneous and other special instruction pertaining to the screening 
here>> 
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*This survey and the report you will receive do not diagnose illness. They do not 
substitute for your doctor's evaluation and advice. 
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1. Name ________________ 2. ID Number_ 

3. Address ____________________ _ 

4. City ____________ 5. State ___ 6. Zip Code __ 

7. Date of Birth _______ _ 8. Age___ 9. Gender: D 

Male D Female 

10. Height (ft) ____ (in) __ 11. Weight (lb) __ _ 

12. Hips (in) __ _ 13. Waist (in) ___ _ 

14. Body Frame Size: To estimate your frame size, wrap your right 
hand (or left, if you're left-handed) around the opposite wrist, using 
your thumb and middle finger. 

D Small (fingers overlap by more than½ an inch) 
D Medium (fingers touch or overlap by less than½ an inch) 
D Large (fingers do not meet) 

15. What is your percent body fat? 
(Leave blank if you don't know) ---% 

16. Have you maintained a weight loss of at least 10 pounds? 
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0 Yes, for less than 6 months O Yes, for more than 6 months O No 

17. Mark the statement that best represents your plans about your weight: 
(Skip this question if you are attempting, thinking about, or planning to 

deliberately GAIN weight.) 

0 I do not plan to lose weight within the next 6 months 
0 I am thinking about losing weight within the next 6 months 
0 I am making plans to start losing weight within the next 30 days 
D I am currently trying to loose weight 

(*Questions 18 - 23 may be gathered at a health screening) 

18. What is your blood pressure (mm Hg)? ____ / ____ (Example: 
120/80) 

Systolic/ Diastolic 
If you do not know the numbers, check the box that describes your blood 

pressure. 
0 High D Normal or Low O Don't Know 

19. What is your total blood cholesterol value (mg/di)? __ _ 

If you do not know the number, check the box that describes your blood 

cholesterol. 

D High D Normal or Low D Don't Know 

20. What is your HDL (good cholesterol) in mg/di?_ 

If you do not know the number, check the box that 
describes your HDL. 

D Low D Normal or High D Don't Know 

21. What is your LDL (bad cholesterol) in mg/di?_ 

22. What is your triglycerides level (mg/di)? __ _ 

23. What is your blood glucose level (mg/di)? ___ _ 
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Cigarette Smoking 

24. How would you describe your cigarette smoking habits? 

D Never Smoked (go to question 25) 
D Used to Smoke (go to question 248) 
D Still Smoke (go to question 24A) 

24A. Still Smoke 

How many cigarettes a day do you smoke? ___ _ 

248. Used to Smoke 

How many years has it been since you smoked cigarettes fairly 
regularly? (Enter a zero (0) in the blank if you quit less than 6 months 
ago, or Enter .5 if you quit more than 6 months, but less than 1 year 
ago) __ _ 

What was the average number of cigarettes per day that 
you smoked in the 2 years before you quit? ___ _ 

25. Do you work or live with anyone who regularly smokes around you? D 
Yes D No 

26. Mark the choice that is most like your plans around smoking cigarettes: 
(Skip this question if you do not smoke) 

D I do not plan to quit smoking within the next 6 months 
D I am thinking about quitting smoking within the next 6 months 
D I am making plans to quit smoking within the next 30 days 
D I am currently trying to quit smoking 

Cigars and pipes 

27. How many cigars do you currently smoke per day? __ _ 

28. How many pipes of tobacco do you currently smoke per day? ___ _ 

29. How many times per day do you currently use smokeless tobacco? __ 
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30. In the next 12 months how many thousands of miles will you travel by 
each of the following? 

__ __., 000 Car, truck, van 

__ __._000 Motorcycle (if you never use a motorcycle, leave blank) 

31. On a typical day how do you usually travel? 

D Walk 
D Bicycle 
D Motorcycle 
D Sub-compact or compact car 
D Mid-size or full-size car 
D Truck or van 
D Bus, subway, or train 
D Mostly stay at home 

32. What percent of the time do you usually buckle your safety belt when 
driving or riding? 

D Never= 0% 
D Occasionally= 25% 
D Half the time = 50% 
D Usually = 75% 
D Almost always = 100% 

33. On average, how close to the speed limit do you usually drive? 

D Within 5 mph of limit 
D 6-10 mph over limit 
D 11-15 mph over limit 
D More than 15 mph over limit 

34. How many times in the last month did you drive or ride when the driver 
had perhaps too much 

alcohol to drink? ----
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35. Do you have working smoke detectors in your home? 
D Yes D No 

36. Do you have a working fire extinguisher in your home? 
D Yes D No 

37. Does every bathtub and bathroom floor in your home have a nonskid 
surface or rubber mat? 

D Yes D No 

38. When you lift a heavy object do you bend your knees and keep your 
back straight? 

D Yes D No 

39. How many drinks of alcoholic beverages do you have in a typical week? 

__ Beers (12 oz serving; standard bottle or can) 

__ Wine (5 oz serving) 

__ Wine Coolers ( 12 oz serving; standard bottle or can) 

__ Liquor (1 shot; 1.5 oz of 80 proof liquor) 

40. Have you reduced the amount of alcohol you drink in a typical week? 

D Yes, in the last 6 months D Yes, more than 6 months ago O No 

41. Mark the statement that best represents your plans about drinking 
alcohol: 

D I do not plan to drink less or no alcohol within the next 6 months 
O I am thinking about drinking less or no alcohol within the next 6 months 
O I am making plans to start drinking less or no alcohol within- the next 30 

days 
D I am currently trying to drink less or no alcohol 
D I rarely if ever drink alcohol 
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42. How many DAILY servings of the following do you usually eat? 

Serving Food 
s 

Breads, cereal, rice and pasta 
VeQetables 
Fruit 
Milk, yogurt, and cheese 
Meat, poultry, dry beans, eggs 
and nuts 

1/2 cup 
1/2 cup 
1/2 cup 
1 cup 
Size of a deck of 
cards 

43. How often do you eat foods high in fat such as fatty meat and fried 
foods? 

More Examples of High Fat Foods: Cheeses, fatty red meats, fried foods, whole 
milk, ice cream, pastries, cakes, chocolate, hamburgers, hot dogs, luncheon meats, 
sausage, cream-based soups, butter, margarine, shortening, cooking oils, 
mayonnaise; full-fat salad dressings, and many fast foods. 

D Daily 
D 3-6 times per week 
D 1-2 times per week 
D A few times per month 
D Rarely 

44. How many 8 oz glasses of water do you usually drink each day? __ _ 

45. Have you reduced the amount of high fat food that you eat during a 

typical week? 

D Yes, in the last 6 months D Yes, more than 6 months ago D No 

46. Mark on the response which best describes your plans for reducing the 
amount of high fat foods 

that you eat: 
D I do not plan to eat less high fat food within the next 6 months 
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D I am thinking about eating less high fat food within the next 6 months 
D I am making plans to begin eating less high fat food within the next 30 
days 
D I am currently trying to decrease the amount of high fat food that I eat 

47. Have you increased the amount of fruits and/or vegetables you eat most 

days? 

D Yes, in the last 6 months D Yes, more than 6 months ago D No 

48. Mark on the response which best describes your plans for eating more 

fruits and/or vegetables: 

D I do not plan to eat more fruits and/or vegetables within the next 6 
months 
D I am thinking about eating more fruits and/or vegetables within the next 
6 months 
D I am making plans to begin eating more fruits and/or vegetables within 
the next 30 days 
D I am currently trying to increase the amount of fruits and/or vegetables 
that I eat on most days 

49. How do you feel you are currently coping with life in general? 
D Seldom stressed, coping very well 
D Sometimes stressed, coping fairly well 
D Often stressed, trouble coping at times 
D Heavily stressed, often have trouble coping 
D Excessively stressed, unable to cope 

50. Have you felt tired, worn out, used up or exhausted during the past 
month? 

D The majority of the time 
D Less than half of the time 
D Only occasionally 
D Seldom or never 

51. How supportive do you feel your family and close friends are? 
0 Very supportive 
D Somewhat supportive 
D Not very supportive 
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52. Check all of the following stress management techniques that you use: 
D Participate in a hobby 
D Belong to a social group 
D Practice deep relaxation 3x/wk 
D Practice time management skills 

53. Have you either decreased the amount of stress in your life or 
improved your ability to manage 

stress? 
D Yes, in the last 6 months D Yes, more than 6 months ago 

D No 

54. Mark the statement that best describes your plans for working on the 
stress in your I ife: 

D I do not plan to work on the stress in my life within the next 6 months 
D I am thinking about working on the stress in my life within the next 6 months 
D I am making plans to work on the stress in my life within the next 30 days 
D I am currently working on the stress in my life 

55. How many days per week do you usually get 30 minutes or more 
of exercise/activity? 

D O days D 1 day D 2 days D 3 days D 4 days 

D 5 days D 6 day D 7 days 

56. How often do you do strength building exercises such as 
sit-ups, pushups or use weight training equipment? 

D Seldom or never D Once a week D Twice a week 

D Three or more times per week 

57. How often do you do stretching exercises specifically for your ' 
lower back and thighs? 

o Seldom or never D Once a week D Twice a week D Three or more 
times per week 
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58. Which selection best describes your general ACTIVITY LEVEL for the 

PREVIOUS MONTH? 

"Moderate Activities" include brisk walking, heavy housework, yard 
work, and recreational sports. 
"Heavy Activities" include running, aerobic dance, heavy moving and 
competitive sports like basketball, soccer, etc. 

Pick only one! 

D Avoid all exercise and physical activity 
D Walk for pleasure, routinely use stairs, etc. 
D Some moderate activity (10 to 60 minutes per week) 
D More moderate activity (over 1 hour per week) 
D Some heavy activity (less than 30 min/week) 
D Heavy activities totaling 30-60 min/week 
D Heavy activities totaling 1-3 hours/week 
D Heavy activities totaling 3+ hours/week 

59. Have you increased the amount of exercise you do during a typical 

week? 

D Yes, in the last 6 months 
D No 

D Yes, more than 6 months ago 

60. Mark on the response which best describes your plans for increasing 
the amount of exercise that 

you do in a typical week: 

D I have no plans to do more exercise within the next 6 months 
D I am thinking about doing more exercise within the next 6 months 
D I am making plans to begin doing more exercise within the next 30 days 
D I am currently trying to increase the amount of exercise I do 
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61. At what age did you have your first menstrual period? __ years 

62. How old were you when your first child was born {if no children, leave 
blank)? __ years 

63. How many women in your natural family {mother and sisters only) have 
had breast cancer? --
64. Have you had a hysterectomy? D Yes D No 

Dental Exam 

Di ital Rectal Exam 
Stool Blood Test 

Colonosco 
Self Skin Exam 

Self Breast Exam 
Clinical Breast 
Exam 

Self Testicular 
Exam 
Prostate-Specific 
Antigen 

D D 
D D 
D D 
D D 
D D 
D D 
D D 
D D 

D D D 
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66. Do you get a flu shot almost every year? 0 YES ONO 

Have you had a shot(s) for: 
Tetanus (in the last 10 years)? D YES D NO 
Pneumonia D YES D NO 
Hepatitis B (total of 3 shots within a 6 month period) DYES D NO 

67. How many times per day do you brush your teeth? 

D 3+ times D 2 times D 1 time D Less than once 

68. Do you floss daily? D Yes D No 

69. Do you know how AIDS/HIV is prevented? D Yes D No 

70. Has a doctor ever told you that you have any of the following 
medical conditions? (Please check all that apply to you.) 

D Allergies 

D Asthma 

D Osteoarthritis 

D Bone-loss/Osteoporosis 

D Breast Cancer 

D Prostate Cancer 

D Colon or Rectal Cancer 

D Lung Cancer 

D Melanoma skin cancer 

D Any other cancers 

D Chronic Back Problems 

D Depression 

71. Are you currently taking any of the following kinds of medications or 
pills prescribed by your 
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doctor? (Mark all medications that you take) 

D Allergy medication (antihistamines or nasal steroids) 

D Anti-anxiety medication 

D Asthma medication -- Inhaled steroids (for example Flovent or 

Asthma Cort) 

D Asthma medication -- Oral steroids 

D Asthma medication -- Leukotriene receptor antagonists (for example: 

Accolate or Singulair) 

D Aspirin (1 tablet daily for heart disease prevention) 

D Blood thinners (like coumadin) 

D Chronic pain medication 

D Depression medication 

D Insulin (for diabetes) 

D Oral diabetes medication 

D Heart disease medication 

D High blood pressure medication 

D High cholesterol medication 

D High-triglycerides medication 

D Medication for lung disease (COPD/Emphysema/Chronic Bronchitis) 

D Muscle relaxants 

D Sleep Medication 

72. Are you regularly taking any of these non-prescription (over-the
counter) medications? 

D Antihistamines 

D Decongestants (for example: Sudafed) 

D Herbal Medications/Supplements 

D Sleep Medication 
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D Non-prescription Pain Medications (For example: Aspirin, 

Acetaminophen, Advil) 

73. Over the past 2 weeks, have you ever felt down, depressed, or 
hopeless? 

D Yes D No 

74. Over the past 2 weeks, have you ever felt little interest or pleasure in 
doing things? 

D Yes D No 

75. Have you ever had periods of depression, lasting 2 weeks or 
longer, that made it difficult for you to 

do your job or that created problems in your personal life? 

D Yes D No 

76. How often does your own anger or irritation upset your work or your 
personal life? 

D Never/Rarely D Sometimes D Often D Very often 

77. How satisfied are you with your job? 

D Very Satisfied D Somewhat Satisfied D Neither Satisfied nor 
Dissatisfied 

D Somewhat Dissatisfied D Very Dissatisfied 

78. How satisfied are you with the non-work part of your life? 

D Very Satisfied D Somewhat Satisfied D Neither Satisfied nor 
Dissatisfied 

D Somewhat Dissatisfied D Very Dissatisfied 

79. The most prevalent modes of AIDS/HIV infection are unprotected/unsafe 
sex, sharing of needles for 
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intravenous drug use and via blood transfusions. Do you feel that you 
could be at risk for this 

disease? 

D Yes D No 

80. Do you have fair skin? 

D Yes D No 

81. Do you use sun block? 

D Yes D No 

82. How would you rate your overall health? __ _ 

D Poor D Fair D Good D Excellent 

83. How many days in the last year have you been sick enough to miss 
work? ---

84. Illness often causes people to work at less than 100% efficiency. 100% 
efficiency means getting everything 

done on your job, at a good level of quality, which should get done by a well
trained, healthy person. If you 

were at work, but illness kept you from getting anything done, that would be 
working at 0% efficiency. 

Answer the next question if you have an illness or condition which does 
not force you to stay home, 

but can interfere with your ability to work at 100% efficiency. 

Because of these illnesses, on a typical day how efficiently are you able 
to work? (Mark the box that represents your answer.) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 
90% 100% 
DD DD DD DD DD D 

Family History 

Has any member of your birth family had any of the following 
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diseases/conditions? (Leave blank if you do not know; otherwise 
click on all that apply.) 

D I don't know the medical history of my biological relatives. 
(If you check this answer, skip the rest of the family 
history questions. 

85. Family History 
Fathe Mothe Sister/Broth Grandpa 

r r er rent 
Heart Attack (men before age 
55) (women D D D D 
before age 65) 
Stroke D D D D 
High Blood Pressure D D 0 D 
High Cholesterol D D D D 
Type 2 (adult onset) Diabetes D D D D 
Breast Cancer D D D D 
Prostate Cancer D D D D 
Cancer of the colon or D D D D 
rectum 
Obesity D D D D 
Depression D D D D 
Alcoholism D D D D 

147 



APPENDIXB 

Institutional Review Board Approval Letter 
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£XAS WOMAN'S UNMRSITY 

DENTON DALLAS HOUSTOII 

January 31, 2007 

Ms. Shalah Watkins 

Dear Ms. Watkins: 

Institutional Review Boord · 
Office of Research and Sponsored Programs 
P.O. Box 425619, Denton, TX 76204·5619 
940-898·3378 Fax 940·898-3416 
e-mail: IRBOtwu.edu 

Re: Relationship of Health Risk Behaviors to Stress and Depression in US Workers 

The above referenced study has been reviewed by the 1WU Institutional Review Board (IRB) and was 
determined to be exempt from further review. 

If applicable, agency approval letters must be submitted to the IRB upon receipt PRIOR to any data 
collection at that agency. Because you do not use a signed consent form in your study, the filing of 
signatures of participants with the TWU IRB is not required. 

Another review by the IRB is required if your project changes in any way, and the IRB must be 
· notified immediately regardmg any adverse events. If you have any questions, feel free to call the 
1WU Institutional Review Board. 

cc. vi)r. Gay James, Department of Health Studies 

Dr. Jimmy Ishee, Department of Health Studies 
Graduate School 
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Sincerely, 

Qcrll_~. ~ 
Dr. David Nichols, Chair 

~titutional Review Board - Denton 




