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ABSTRACT OF DISSERTATION 

PHYSICAL ACTIVITY AND MENTAL HEALTH 

AMONG UNDERGRADUATE STUDENTS

This study was conducted to analyze possible influenees of physical activity level, 

student group, and/or gender on seven mental health variables related to depression in 

undergraduate students. A campus health initiative. Healthy Campus 2010, set goals of 

increasing the number of students who are physically active three days per week to 55% 

and decreasing suicide attempts by 2010. Foeusing on undergraduate students, the goal 

of this researeh was to replicate previous research efforts that linked physical activity 

levels with mental health related to depression.

The national sample included a random selection of 2,146 students from the 

reference group of 61,758 eollege students enrolled as undergraduate students who 

completed the spring 2007 National College Health Assessment (NCHA). Colorado 

State University (CSU) participants served as a comparison group to the NCHA reference 

group. The analysis ineluded seven 4 x 2 x 2  three-way ANOVAs to discover 

relationships between the seven mental health variables that related to depression (felt 

hopeless, felt overwhelmed, felt exhausted, felt very sad, felt depressed, eonsidered 

attempting suicide, and attempted suicide) and the three independent variables, physical 

activity level (0 days, 1-2 days, 3-4 days, and 5-7 days), student group (NCHA referenee 

group and CSU), and gender.
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There were relationships between the five variables that reflected mild mental 

health issues and physical activity levels, with small effect sizes. As the physical activity 

levels increased, students reported better mental health related to depression. There was 

one significant interaction between student group and physical activity level on the felt 

exhausted variable. There was a relationship between variables reflecting mild mental 

health and gender. Males reported better depression related mental health, with small to 

typical effect sizes {d = .20-.49). However, the contemplating suicide and attempting 

suicide variables were not significantly related to gender or physical activity levels.

Overall, these data support current research by showing similarities between 

college students and other demographic groups. Physical activity and gender have shown 

correlations with mental health. These implications may influence college health services 

to use an integrated care system, merging mental health with medical services.

Catherine Elliot 
School of Education 

Colorado State University 
Fort Collins, CO 80523 

Spring 2010

IV



ACKNOWLEDGEMENTS

I would like to convey heartfelt thanks to those that have helped me the most in 

this dissertation process. This dissertation could not have been possible without the 

support, direction, and encouragement of many people. I would first like to thank my 

committee members. Dr. Sharon Anderson, Dr. Cathy Kennedy, Dr. George Morgan, and 

Dr. Brian Butki. Your guidance in the thinking, writing, and data collection process is 

greatly appreciated. You have all been wonderful examples of the professor I aspire to 

become for my students.

I would like to express appreciation to the Elartshorn Health Center staff; 

especially Deb Morris and Mary Ann Lane. You have been wonderful role models in the 

last few years by constantly guiding me in the right direction.

I would also like to extend a sincere thank you to my friends for cheering me on 

until the end. All the long nights you accompanied me in writing at the International 

House and the numerous phone calls with encouraging words have helped to make the 

journey easier. You have been my source of happiness and warmth through the tough 

times and I am appreciative for all you have done. Thanks especially to Greta Schmidt, 

Julie Laeder, Veronica Rivera, Aya Ushijima, and Litto Suu.

I truly appreciate my mother, Rita, father, Christopher, siblings Steven, Thomas, 

Joseph, Mary, Sara, and Marisa; and the rest of my family for the constant love, support, 

and inspiration during this part of my life. You are my number one advocates and I 

would not be here without you all. All of my memories of you have given me strength in 

times of weakness. Thanks for being by my side from so far away. This is for you.



TABLE OF CONTENTS

TITLE PAGE........................................................................................................................ i

SIGNATURE PAGE...........................................................................................................ii

ABSTRACT OF DISSERTATION...................................................................................iii

ACKNOWLEDGEMENTS.................................................................................................v

TABLE OF CONTENTS....................................................................................................vi

CHAPTER 1: INTRODUCTION........................................................................................ I

Purpose.....................................................................................................................4

Research Approach..................................................................................................5

Fundamental Research Question..............................................................................8

Mental Health Research Questions..............................................................8

Definition of Terms..................................................................................................9

Limitations and Delimitations................................................................................ 13

Need or Significance.............................................................................................. 15

Researcher’s Perspective....................................................................................... 18

CHAPTER 2: LITERATURE REVIEW...........................................................................22

Research Frame......................................................................................................22

Background............................................................................................................23

Mental Health Defined...........................................................................................25

Physical Activity Defined......................................................................................25

Depression Defined................................................................................................26

Depression and Overtraining.....................................................................27

Depression and Gender Differences..........................................................28

VI



Physical Activity and Depression............................................................ 29

Physical Activity as an Alternative Depression Treatment...................... 31

Physical activity frequency and intensity on depression............ 32

Physical activity as depression prevention................................... 33

Gender Differences and Mental Health................................................................34

Physical Activity and Mental Health in the Undergraduate Population...............35

Mental Health on Campus..................................................................................... 38

Mental Health Prevalence..........................................................................39

Healthy People 2010..............................................................................................40

Physical Activity as a Health Indicator..................................................... 40

Mental Health as a Health Indicator..........................................................41

Healthy Campus 2010............................................................................................41

Physical Activity as a Health Indicator..................................................... 43

Mental Health as a Health Indicator......................................................... 43

Integrative Healthcare on Campus..................................................................... 44

Relationship Between Physical Activity and Mental Health................................ 45

Physical Activity and Severity of Mental Health Issues.......................... 46

Other Mental Health Benefits from Physical Activity...........................................47

Participation in Sports................................................................................48

Physical Activity and Other Mental Health Aspects.................................49

Physical Activity-Mental Health Causality Relationship......................................50

Older Adult Physical Activity............................................................................ 52

From Research to Theory....................................................................................... 53

Vll



Prospective Longitudinal Research............................................................54

Randomized Control Trials........................................................................55

Methodological Flaws in the Research......................................................56

Implications for College Healthcare......................................................................57

CHAPTER 3: METHOD...................................................................................................58

Research Design.....................................................................................................58

Independent Variables........................................................................... 58

Dependent Variables..................................................................................59

Research Questions................................................................................................60

Fundamental Research Questions..............................................................60

Main Research Questions......................................................................... 61

Interaction Questions.................................................................................62

Post Hoc Research Question......................................................................62

NCHA Instrument..................................................................................................63

Reliability and Validity..........................................................................................63

NCHA Inter-item Correlations..............................................................................64

Data Collection......................................................................................................65

Participants and Site...............................................................................................66

Procedure...............................................................................................................68

Data Analysis.........................................................................................................69

CHAPTER 4: RESULTS...................................................................................................72

Foundation for Interpreting Data...........................................................................72

Sample....................................................................................................................72

vni



Initial Data Assessment..........................................................................................73

Assess the Data for Violations of Assumptions...................................... 75

General Statistical Interpretation................................................   76

Main Research Questions................................................................................... 78

Main Research Question One: Felt Hopeless....................................... 78

Main Research Question Two: Felt Overwhelmed.................................... 80

Main Research Question Three: Felt Exhausted....................................... 82

Interpretation of the significant interaction....................................84

Main Research Question Four: Felt Very Sad........................................87

Main Research Question Five: Felt Depressed..........................................89

Main Research Question Six: Considered Attempting Suicide................ 91

Main Research Question Seven: Attempted Suicide................................ 93

Summary................................................................................................................94

CHAPTER 5: DISCUSSION.............................................................................................97

Rationale............................................................................................................... 97

Research Approach................................................................................................98

Overall Research Objective..............................................................................102

Main Research Questions....................................................................................102

Research Question One.........................................................................103

Research Question Two........................................................................104

Research Question Three.........................................................................104

Research Question Four...........................................................................105

Research Question Five...........................................................................106

IX



Research Question Six.......................................................................... 106

Research Question Seven.........................................................................106

Measures.............................................................................................................. 107

Limitations and Delimitations.............................................................................. 109

Conclusions.......................................................................................................... 112

Implications.......................................................................................................... 116

Recommendations................................................................................................ 117

Summary of Conclusions and Implications............................................. 118

REFERENCES................................................................................................................ 119

APPENDICES................................................................................................................. 126

Appendix A.......................................................................................................... 126

NCHA Instrument.................................................................................... 126

Appendix B.......................................................................................................... 134

CSU Human Research Approval............................................................. 134

Appendix C.......................................................................................................... 135

NCHA Institutional Profile for CSU........................................................ 135

Appendix D.......................................................................................................... 140

CSU Informed Consent Form.................................................................. 140

Appendix E.......................................................................................................... 141

Script for Data Collection........................................................................ 141

X



CHAPTER 1: INTRODUCTION

During the past few decades, research has increased in the area of physical 

activity as it relates to mental health, particularly depression. Various experts in the 

fields of both mental and physical health have examined the relationship between 

physical activity and mental health. However, research focusing specifically on 

undergraduate college students is limited. This dissertation targets the undergraduate 

audience and broadens the knowledge base about the relationship between physical 

activity and mental health.

Mental health issues cover a myriad of illnesses, of which depression is one of the 

most prevalent. Most of the research on physical activity and mental health deals 

specifically with depression. The Centers for Disease Control and Prevention (CDC) 

(2007) claim, “the annual economic burden of depression in the United States (including 

direct care, mortality, and morbidity costs) has been estimated to total almost $44 billion” 

(para. 1). It is apparent from this statistic that mental health issues are a large part of 

healthcare today.

Depression is not the only mental health issue plaguing people around the world. 

Mental health issues, including mental, behavioral, neurological, and substance-use 

disorders, affect hundreds of millions of people worldwide (World Health Organization 

Department of Mental Health and Substance Abuse [WHO], 2002). Most notably, 

depression occurs in more than one in 20 people ages 12 and older (Pratt & Brody, 2008).



“Estimates made by World Health Organization in 2002 showed that 154 million people 

globally suffer from depression” (WHO, n.d. b, The bare facts section, para. 2). With 

such a prevalence of depression worldwide, researchers and policy makers alike have 

given increased attention to mental health issues.

The United States federal govermnent involvement in the issues of mental health 

and physical activity is evidenced in Healthy People 2010: Understanding and Improving 

Health (hereafter referred to as Healthy People 2010). Produced 20 years ago by the 

United States Department of Health and Human Services (USDHHS), Healthy People 

2010 is a living health document that sets national health objectives, with revisions every 

decade. Under review by many organizations and for use by all, this document can assist 

with countless initiatives aimed at improving health.

Healthy People 2010 has identified 10 health indicators, including physical 

activity, overweight and obesity, tobacco use, substance abuse, responsible sexual 

behavior, injury and violence, environmental quality, mental health, immunization, and 

access to healthcare. Because the government holds health indicators in high regard, 

such facets of health deserve particular attention in research. Healthy People 2010 

identified physical activity and mental health as two of the 10 leading health indicators 

because they had the required constructs of being motivational, measurable, and 

important public health issues (USDHHS, 2005).

Healthy People 2010 can be utilized by organizations, groups, or individuals to 

integrate health into programming, events, or health promotions (USDHHS, n.d. c. How 

will the objectives be used section). The Healthy People 2010 objectives can assist 

organizations in measuring current health status and future health outcomes of persormel.



Healthy People 2010 seeks to improve health with a systematic approach. The document 

aims to affect national health status hy creating goals and objectives that interact with 

policies, interventions, and access to health care (USDHHS, n.d. b. Healthy people in 

healthy communities section).

A similar document called Healthy Campus 2010: Making It Happen (hereafter 

referred to as Healthy Campus 2010) restructured Healthy People 2010 objectives to suit 

the needs of undergraduate students across the United States. As a campus version of the 

document adapted from Healthy People 2010, Healthy Campus 2010 hones in on the 

specific needs of college-aged students. Healthy Campus 2010 uses more than 200 

objectives that focus on the college student population, with the goal of increasing overall 

health in that group (ACHA, 2009c). The health indicators in Healthy People 2010 

formed the basis for the creation of these objectives. Objectives from both of these 

documents have instigated physical activity and mental health to be topics of research. 

Both documents can facilitate change if health organizations use the data to effectively 

guide their program efforts.

Most of the published research studies thus far have emphasized adult target 

populations; however, my research represents an analysis of undergraduate students, thus 

having practical applications in college healthcare. The prevalence of mental health 

issues, especially depression, does not escape the college-aged population. There may be 

benefits to using alternative medicine in the treatment of mental illness and depression; 

hence, physical activity could be part of the solution. The current theory proposes that 

physical activity has a positive overall effect on mental health, specifically depression, 

among adults. It is possible that one may use physical activity for prevention of or



prescription for mental health illnesses such as depression. And some health clinics are 

beginning to use a physical activity prescription for their patients with mental health 

issues. Specifically, general practitioners and mental health professionals may use 

physical activity as a prescription for depression. In the university setting, this 

application of services can be quite similar provided the campus offers health services. It 

is possible that adopting a physical activity prescription to support mental health could 

close the gap between these two aspects of health.

Purpose

The purpose of this research was to analyze the relationship of mental health to 

physical activity level, student group, and/or gender among undergraduate students. The 

three independent variables were physical activity level, student group, and gender. 

Measurement of physical activity was on four levels: 0 days, 1-2 days, 3-4 days, and 5-7 

days of physical activity in the previous week relative to the date of measurement. The 

two student groups used for comparison were the CSU student group and the NCHA 

reference group. Gender was analyzed by female and male groups. The dependent 

variables represented poor mental health related to depression based on seven different 

mental health issues that varied in intensity from mild to severe. The seven mental health 

variables related to depression were used to analyze relationships with physical activity 

levels, student groups, and genders.

Most recent research in physical activity and mental health covers an age 

demographic in which college students would fit (ages 18 to 23 years). However, few, if 

any, studies specifically analyze college students and the subgroups within this 

population (female and male students with various physical activity levels). As noted.



researchers support the notion that physical activity improves mental health status, and 

many studies specify depression as the target issue under the umbrella of mental health. 

This research can add to the available data by determining whether an analogous physical 

activity/mental health and depression trend exists within the college student population 

among males and females at CSU and in the NCHA reference group.

The research used the NCHA survey instrument; which comprises seven pages of 

58 multifaceted questions about overall health. This survey assists health administrators 

in identifying health disparities among college students. The survey represents all self-

reported data consistent with two particular constructs of concern for this dissertation.

One construct is about weekly physical activity frequency and the other is about mental 

health status related to depression. In addition, the demographic variable of gender and 

student group served as additional constructs. CSU group and NCHA reference group 

students provided the group comparisons termed student group.

Research Approach

The research perspective in this dissertation, containing a forced-choice survey, 

stemmed from the quantitative research design. As noted previously, this dissertation had 

three independent variables and seven dependent variables. The NCHA measured the 

main independent variable pertaining to weekly physical activity frequency on a Likert 

scale split into eight possible levels (0 to 7 days of physical activity). However, so that 

each level would have more participants in each group, I combined the eight levels into 

four meaningful groups of the physical activity level, 0 days, 1-2 days, 3-4 days, and 5-7 

days a week. They are meaningful because of the Healthy Campus 2010 goals. These 

goals use three days of physical activity as the minimum for students to be considered



sufficiently active for health. Another reason for four levels of measurement was to 

discover potential differences between the levels. It mayhe be possible that being 

somewhat physically active could have different results than being highly physically 

active. Therefore, I chose to separate 3-4 days of physical activity from 5-7 days. The 

same reasons apply for the split of 0 days with 1-2 days. The dependent variables of the 

mental health construct included a series of seven mental health items related to 

depression. Five of the mental health items asked respondents about the frequency of 

feelings that reflected mildly poor mental health related to depression. The other two 

mental health items asked respondents about the frequeney of more serious mental health 

issues: their considering suicide and their attempting suicide. These seven mental health 

items related to depression were all scored on the same Likert scale: Never, 1-2 times, 3-

4 times, 5 to 6 times, 7 to 8 times, 9 to 10 times, or 11 or more times within the last 

school year. Upon eollecting the survey data, the Statistical Package for the Soeial 

Sciences (SPSS) Version 16.0 computed the frequency of students who were physically 

active on each of the four measurement levels. In addition, SPSS analyzed demographic 

data, including gender, from both the CSU student group and the NCFIA reference group. 

SPSS also calculated the frequencies of the mental health variables related to depression 

to discover their prevalence among each of the independent variables.

There were three main comparisons in this research. There were also three 

independent variables; physical activity, student group, and gender. First, SPSS 

compared the four physical activity levels on the mental health levels. The physical 

activity levels were 0 days, 1-2 days, 3 ^  days, and 5-7 days of physical activity.

Second, SPSS compared the two different student types to each other in terms of mental



health related to depression. The student groups had two levels; the CSU group and the 

NCHA national reference group. Third, SPSS compared the females and males to each 

other according to mental health. The gender variable had two levels: females, and 

males. The tests of between-subjects effects in SPSS’s ANOVA analyzed for an 

interaction between physical activity, student type, and gender in regard to the seven 

mental health dependent variables related to depression.

A national goal of the Healthy People 2010 effort is to “increase the proportion of 

adults who engage regularly, preferably daily, in moderate physical activity for at least 30 

minutes per day” (U.S. Department of Health and Human Services, 2000, pp. 22-29).

The creators of this national goal hoped that the prevalence of physical activity among 

Americans would double from a 15% baseline measurement to a national target of 30%.

The overarching physical activity goal of Healthy Campus 2010 is to improve 

health, fitness, and quality of life through daily physical activity (ACHA, 2002). This is 

an important goal for undergraduate students. Specifically, the Healthy Campus 2010 

goal adapted from the national goal is to

Increase the proportion of college students who engage in physical activity at least 
3 days per week that includes moderate physical activity for at least 30 minutes, 
or vigorous physical activity for 20 or more minutes per occasion. (ACHA, 2002 
p. 79)

The NCHA survey used similar wording in its physical activity item. The national 

college baseline for this goal was 40.3% and the target goal was 55%. Since ACHA 

matched the language on the survey with the wording in the Healthy Campus 2010 

goal—achievement of physical activity for three days per week—institutions were able to 

validate whether or not the Healthy Campus 2010 physical activity goal had been met at 

their institutions.
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To create appropriate research questions, a review of the available health 

literature was neeessary. The research theory in this dissertation maintained the view that 

physical activity has a positive influence on mental health related to depression. This 

theory was based on the cumulative research of Craft, Freund, Culpepper, and Pema 

(2007); Donaghy (2007); Dunn, Trivedi, and O'Neal (2001); Fox (1999); Harris,

Cronkite, and Moos (2006); Paluska and Schwenk (2000); and Wiles, Haase, Gallacher, 

Lawlor, and Lewis (2007). Used to analyze mental health, these studies inelude random 

control trials, quasi-experimental studies, and meta-analyses, to name a few. The theory 

suggested in these studies indicates physieal aetivity has the ability to positively affect 

mental health related to depression and possibly prevent depressive symptoms. Therefore, 

the research theory in this dissertation matched that of those researchers listed above.

Fundamental Research Question

The fundamental research question for this dissertation was. What is the 

relationship between physical activity level and several variables that reflect poor mental 

health among undergraduate students?

Mental Health Research Questions

The research questions involved in this dissertation use the term mental health 

when referring to mental health related to depression. The constructs in each mental 

health survey item assimilate closely to depression.



The primary research questions related to the mental health variables that reflect poor 

mental health for this dissertation included the following:

1. Do physical activity level, student group, and/or gender influence feeling 

things were hopeless!

2. Do physical activity level, student group, and/or gender influence feeling 

overwhelmed by all you had to do?

3. Do physical activity level, student group, and/or gender influence feeling 

exhausted (not from physical activity)?

4. Do physical activity level, student group, and/or gender influence feeling very 

sad?

5. Do physical activity level, student group, and/or gender influence feeling so 

depressed that it was difficult to function?

6. Do physical activity level, student group, and/or gender influence seriously 

considered attempting suicide?

7. Do physical activity level, student group, and/or gender influence attempting 

suicide?

Definition of Terms

American College Health Association (ACHA): “The American College Health 

Association is the principle advocate and leadership organization for college and 

university health” (ACHA, 2009b, para. 1). This organization is membership based and 

consists mostly of colleges and universities in the United States of America, with few 

international institutions.



Colorado State University (CSU) Group: Undergraduate students enrolled at CSU 

who self-selected to take the required health and wellness course offered through the 

Health and Exercise Science department. These students had the option not to complete 

the survey, assuming they were attending class when the survey collectors distributed the 

survey.

Disability adjusted life years (DALYs): “The disability-adjusted life year (DALY) 

[is] a measure that combines healthy life years lost because of premature mortality with 

those lost as a result of disability” (World Bank, 1993, p. 1). DALYs are defined in 

terms of the years of life lost for depression.

Exercise: “A subset of physical activity that is planned, structured, and repetitive 

and has as a final or an intermediate objective the improvement or maintenance of 

physical fitness” (Caspersen, Powell, & Christensen, 1985, p. 126). Many studies 

discussed in the review of literature used the term exercise as the intervention focus. 

However, for this research, the term physical activity was the variable of interest.

Physical activity was appropriate for this research since it was a broader term that 

encompassed exercise and the like.

Health behaviors: Actions that influence health either positively or negatively, 

and that affect one’s ability to sustain daily life functions. For example, some topical 

areas of emphasis in the NCHA survey included alcohol, tobacco, or other drug use; 

sexual health; weight; nutrition; exercise; mental health; personal safety; and violence 

(ACHA, 2002). The health behaviors pertinent to this research are physical activity level 

and mental health level.
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Mental health; “Positive mood, general well-being, and relatively infrequent

symptoms of anxiety and depression” (Stephens, 1988, p. 41). Additionally, mental

health is “a state of successful mental functioning, resulting in productive activities,

fulfilling relationships, and the ability to adapt to change and cope with

adversity...indispensable to personal well-being, family and interpersonal relationships,

and one’s contribution to society” (USDHHS, n.d. d. Definition of mental health section,

para. 1). The NCHA survey included seven dependent variables that inquired about

various levels of mental health. The survey asked.

Within the last school year how many times have you: felt things were hopeless, 
felt overwhelmed by all you had to do, felt exhausted (not from physical activity), 
felt very sad, felt so depressed that it was difficult to function, seriously 
considered attempting suicide, attempted suicide. (ACHA, 2002, p. 7)

The term mental health is used somewhat loosely in this dissertation. It is a general term

used in this dissertation to mean mental health related to depression. The terms used in

the survey items such as hopelessness, overwhelmed, exhausted, sad, depressed, and

suicide all fit well into the category of depression, under the umbrella of mental health.

These terms do not mention specific conditions of anxiety disorder, personality disorder,

or mood disorder, therefore do not cover all aspects of mental health. An analysis of each

mental health variable took place individually as a way to analyze various levels of

mental health related to depression. In addition, mental health includes

A state of complete physical, mental and social well-being, and not merely the 
absence of disease. It is related to the promotion of well-being, the prevention of 
mental disorders, and the treatment and rehabilitation of people affected by 
mental disorders. (WHO, n.d. b, para. 1)

National College Health Assessment (NCHA) (Appendix A): A self-reported, 

forced-choice, general health survey that affiliated colleges and universities conducted.
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The American College Health Association designed and assessed this survey and 

administered it at self-selecting colleges and universities. The 58-question survey 

queried overall health behaviors of college students.

National College Health Assessment (NCHA) reference group; A group of 107 

self-selected colleges and universities across the United States of America that completed 

the NCHA survey via paper and pencil or via the Internet. For analysis, the NCHA 

reference group data excluded Colorado State University (CSU), which kept the groups 

heterogeneous. For my research, the NCHA reference group was a random sample of 

students from colleges and universities who completed NCHA surveys in spring 2007.

Physical activity; As one of the independent variables, a primary focus in this 

dissertation was physical activity, which encompasses exercise and physical fitness. The 

NCHA survey somewhat defined the physical activity construct; “On how many of the 

past seven days did you; participate in vigorous exercise for at least 20 minutes or 

moderate exercise for at least 30 minutes?” (ACHA, 2002, p. 6). Caspersen et al. (1985) 

also defined physical activity as

Any bodily movement produced by skeletal muscles that results in energy 
expenditure. The energy expenditure can be measured in kilocalories. Physical 
activity in daily life can be categorized into occupational, sports, conditioning, 
household, or other activities, (p. 126)

Physical fitness; Caspersen et al. (1985) explained physical fitness as “a set of 

attributes that are either health- or skill-related. The degree to which people have these 

attributes can be measured with specific tests” (p. 126). Some researchers measured and 

defined physical fitness levels in different ways. I considered physical fitness a form of 

physical activity within the review of literature, thus fitting it within the scope of this 

research.

12



Limitations and Delimitations

As in any research, many limitations affected the results of this dissertation. One 

of the biggest limitations was that the reference group data were secondary data from the 

ACHA rather than data collected at CSU. The CSU data were collected from select 

classrooms where professors allowed access in order to survey their students. In 

addition, this research used a convenience sampling procedure, thus decreasing the 

generalizability of findings. The results were not generalizable to all undergraduate 

students. However, because of the high response rate of the CSU group of students who 

took the pencil-and-paper survey in a required general education class, the data included 

a high representation of the CSU population.

Another limitation was the need to rely on the self-reported data from the 

students. This limitation includes the requirement that an assumption be made that the 

participants understood the questions and honestly responded. In this quantitative 

dissertation, the findings were subject to interpretation. Students with missing responses 

were excluded from the analysis. Specifically, students could not have missing data for 

the physical activity item, the mental health items, the gender item, or the year-in-school 

item for their responses to be included for analysis among the research questions 

containing those variables. SPSS filtered the year-in-school survey item to include first 

through fourth year and higher than fourth year undergraduate students, to specify the 

target population.

Another limitation included the wording of the physical-activity survey item. The 

item uses the term exercise rather than physical activity. It would have been best to use 

the physical activity instead of exercise provided there was more freedom to create the

13



survey. As a result, there is a disparity between the wording of the survey and that of the 

Healthy Campus 2010 objective for physical activity. The NCHA used the term exercise, 

where Healthy Campus 2010 used the word physical activity. Using physical activity 

instead of exercise could have helped prevent possible confusion between the two terms. 

For example, some students may be very physically active throughout the day, but when 

they read the word exercise they don’t think to include all physical activities that they 

may have done. It was not possible to add a definition of exercise to the physical activity 

survey item. Such a definition may have assisted respondents in more accurately 

answering the item. However, the wording of the survey for this research was somewhat 

based on the Healthy Campus 2010 objectives, so the constructs coincided well. Because 

of using the established NCHA instrument, there was no freedom to add questions 

without paying an extra fee, which was beyond the scope of the research budget. 

Therefore, this research was limited to the questions that the established NCHA survey 

instrument included.

There were many delimitations to account for in this research. One delimitation 

was that the study was confined to CSU group and the NCHA reference group sample. 

Consequently, the results were only generalizable to the groups studied. At the same 

time, the research lent itself to being generalized because of the good sample 

representation. Another delimitation was that the study considered for analysis only 

students who self-reported that they were undergraduates (first year through fourth year- 

plus). The data were delimited to 2007 spring semester students, so it excluded students 

who did not enroll in that semester. Another delimiter was that sampling core curriculum 

classes limited the time and dates on which the actual data collection happened, so the

14



sample included only CSU group students who attended a health and wellness course on 

the day of the survey administration. Students who enrolled in a required health and 

exercise science course created the CSU student sample. Much like the situation at other 

universities, students typically fulfill CSU’s required courses during their freshman or 

sophomore year in college. Therefore, the CSU student sample included an 

overrepresentation of freshmen and sophomore students. It was unknown exactly how 

the samples were gleaned at the NCHA reference group institutions, so it was difficult to 

determine representation for the NCHA reference group.

Need or Significance

A study of the relationship between physical activity and mental health related to 

depression for college students was important for several reasons. First, an understanding 

of this relationship may reveal the plausibility of prescribing physical activity within the 

college healthcare setting. Second, with the prevalence of mental health issues and 

depression among college students, prescribing physical activity may be an appropriate, 

cost-effective alternative to medicinal prescription practices. Third, knowledge continues 

to grow in this area among many age groups; however, a void has existed in the 

published research among the college-aged population. One missing piece of research 

was in the area of college students’ health. The research emphasis of this study was 

undergraduate students. The purpose was to study physical activity and various levels of 

mental health related to depression, while attempting to bridge the knowledge gap, and 

increase health information about the target student populations.

Physical activity levels have been analyzed among those individuals who were 

depressed and those who were not. Paluska and Schwenk (2000) found people with

15



depression to be less physically active than people without depression. Paluska and 

Schwenk insinuated the possibility that people with high physical activity are less 

susceptible to depression than people with low physical activity. Fontaine (2000) stated 

that some physical activity is better than none. It seems that students with high physical 

activity levels may reap mental health benefits. It is possible that even minimal levels of 

physical activity can positively influence mental health related to depression. There is 

weak evidence, however, of a proportional relationship with level of physical activity and 

degree of influence on mental health related to depression.

This survey made contributions to the field of physical and mental health among 

undergraduate students. Upon completion of this research, SPSS revealed overall health 

trends based on descriptive statistics from self-reports of physical and mental health 

related to depression. In this research, analyzing the health trends gave insight into 

potential health relationships. The advantage of focusing on physical activity and mental 

health research related to depression is the array of literature available. However, 

research pertaining to college students’ physical activity and mental health was scarce. 

Each piece of relevant literature, with its known and unknown methodological 

weaknesses, combined with the rest to become the current theory. Future researchers can 

retest these beliefs for result validity. Researchers can also refocus the theory to analyze 

the topic using another research design. By analyzing current literature, the population 

scope became undergraduate students only. The NCHA instrument aided as the 

measurement tool for undergraduate students. As a result, the body of knowledge 

permeated into college health. This new knowledge could possibly lead to policy 

changes among university healthcare systems. Therefore, this research was important for
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facilitating changes in college healthcare. One sueh change might include joining the

mental health department and clinical health department on college campuses. This

seamless integration of two, currently separate departments may be the change we see in

the structure and organization of college health centers.

Epistemologically, past and present literature entiees researchers to continue

analysis related to this particular health issue. The current state of the health industry

provokes a perceived need for this research. This need may stem from the increasing

prevalence of mental illness and the associated financial burden on the health system,

among other factors. In a narrative review. Fox (1999) eoneludes the following:

There is a very high cost attributed to mental disorders and illness, and in the last 
15 years there has been inereasing research into the role of exercise a) in the 
treatment of mental health, and b) in improving mental well-being in the general 
population. There are now several hundred studies and over 30 narrative or meta- 
analytie reviews of research in this field. These have summarised the potential for 
exereise as a therapy for elinical or subclinical depression or anxiety, and the use 
of physical activity as a means of upgrading life quality through enhanced self-
esteem, improved mood states, reduced state and trait anxiety, resilience to stress, 
or improved sleep, (p. 144)

The eost of mental health treatments plaees a constraint on the budgets of patients, 

insurance companies, and healthcare providers. In addition, mental health issues are on 

the rise throughout the world and have been on the radar of the WHO. Therefore, the 

emphasis is increasing on research in this field. Research funding continues to provide 

opportunities for those seeking to broaden the health-related knowledge base.

As mentioned earlier, the WHO has targeted mental health issues, specifically 

depression, one of the seven mental health variables of concern in this research, as one of 

its many areas for improvement. According to the WHO, by 2020, depression will 

become the second cause of increased disability adjusted life years (DALYs) when
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including all ages and both sexes (WHO, n.d. a). Extending beyond a national crisis, 

depression has a worldwide prevalence about which many organizations should be 

concerned.

Within the general population, the incidence of mental health issues appears in 

certain subgroups. Conducting this research demonstrates interest in the undergraduate 

college student population. Annual national data collections, such as the NCHA, have 

provoked the interest of researchers and healthcare policymakers on campuses 

nationwide. The rate of students reporting ever being diagnosed with depression has 

increased hy 56% in the past six years, from 10% in spring 2000 to 16% in spring 2005 

(data set of 54,111 students and 71 schools) (ACHA, 2009a). In the fall of 2006, the 

ACHA found depression, anxiety, and seasonal affective disorder (SAD) accounted for 

15.7% or the fifth highest health impediments to academic achievement (ACHA, 2007). 

Currently, depression is the second highest cause of the DALYs that encompass college- 

aged males and females combined (WHO, n.d. a). Universities nationwide have 

identified undergraduate students as a culture that requires special attention in the area of 

mental health related to depression. As a researcher, it was important to delve into that 

area of health and contribute to the growing body of knowledge.

Researcher’s Perspective

My perspective comes from personal experience as a physically active college 

student who has the desire to explore the possible relationships between physieal activity 

and mental health related to depression. I have witnessed mental health issues in students 

who are very physically active, and I have a desire to determine whether physical activity 

is a form of protection against mental health issues. Most of my experiences have shown
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physical activity to positively affect one’s mental health. As a doctoral student with an 

emphasis in health and exercise science, I find the topic of physical activity to be 

appropriate. In addition, I am involved at the campus health center as an advoeate of 

preventive health practices. With the recent integration of CSU’s campus health eenter 

and the counseling eenter, I believe the seamless integration of these services may help 

both the mental and physical health of the students.

I play a major role in the health-promotion research at the campus health center. 

My bias is the belief that there are students on campus who participate in purposive 

regular physical activity (playing a sport, lifting weights, or participating in fitness 

classes at the recreation center). I also believe that other students participate in regular 

physical activity, but they do not consider it physical activity. Students may not realize 

that they are being physically active just by walking or cycling to and from campus.

These students may believe that physical activity must take the form of purposive 

exercise. Researchers have identified physical activity as any activity that involves 

movement, and not necessarily exercise per se. For example, eycling and walking to 

class are forms of physical activity that students may not eonsider when they are 

answering the physical activity item on the survey. I believe students are being 

physically active when they are lifting weights or running, just as those students are who 

are cycling or walking to class. In addition, I hold the general belief that overall mental 

health is higher in men than women. I tested both of these notions as research questions 

in this dissertation.

I am a proponent of increasing physical activity in the daily life of all adults. This 

perspective has caused evident bias in the research. The bias is that physically active
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students will have better mental health related to depression than students who are not 

physically active. I propose that high physical activity levels will result in higher mental 

health levels in general.

With regard to the Healthy Campus 2010 goals, I believe they are desirable and 

important to attain. I consider the state of Colorado a place of recreation-friendly 

weather and terrain. The CSU students are the target population that currently resides in 

northern Colorado during the fall and spring semester. I suspect that the CSU sample 

population will have higher physical and better mental health than those individuals from 

the NCHA reference group. This assumption comes from my own experience of the 

differences between living in north eastern United States and in northern Colorado. I feel 

that the living conditions of the front range of Colorado are more appropriate for better 

mental health. More sunshine can and warmer temperatures throughout the year help 

prevent seasonal affective disorder and allow for more outdoor activities during more 

days of the year.

Much of my strength of knowledge and training lies primarily in the quantitative 

framework, with qualitative knowledge, as well. The NCHA survey data had been 

collected annually for 2 years prior to my holding the position as the research assistant in 

the Health Promotions department of CSU’s Harthshom Health Center. 1 stepped into the 

position to administer the survey to the CSU students for the following 3 years. The 

context of this research is rooted in physical activity and possible ramifications of 

physical activity on mental health related to depression. With this research, I am able to 

contribute to the field by analyzing physical activity in the realm of college health.
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College students have not been analyzed much in the literature. Therefore, my research 

can contribute to expanding the body of knowledge.

The focus in this dissertation was undergraduate college students as the target 

audience. I used CSU students as the group for comparison in this study against the 

NCHA [National College Health Assessment] reference group. These group 

comparisons helped to identify differences in physical activity levels and differences in 

mental health levels related to depression. Within each of the student groups, SPSS 

analyzed the variables by gender; female versus male CSU students, and female versus 

males in the NCHA reference group. These student groups and gender groups were two 

of the independent variables that created the subgroups for data comparison.
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CHAPTER 2: LITERATURE REVIEW 

In recent years, with a national obesity epidemic emerging in the United States, 

interest in the topic of physical activity is flourishing. The National Institute of Health 

states, “obesity has risen to epidemic levels in the U.S. It causes devastating and costly 

health problems, reduces life expectancy, and is associated with stigma and 

discrimination” (National Institute of Health [NIH], 2008, para. 1). According to the 

World Health Organization (WHO), physical inactivity (a lack of physical activity) 

factors into the many risks for chronic diseases (2009). Overall, diseases brought on by 

physical inactivity have been estimated to cause 1.9 million deaths globally (WHO, 

2002a). Physical inactivity is an obesity issue not only in the United States; it also is a 

concern that affects lives worldwide. Clearly, physical activity is a physical health issue; 

but my research focus is on potential depression related mental health affiliations with 

physical health. I found interest in this topic because the current literature echoes this 

likely association.

Research Frame

The purpose of this dissertation was to delineate, based on survey data, possible 

relationships, if any, between physical activity and mental health related to depression. I 

framed this research in the quantitative tradition, using self-reported quantitative 

information from the National College Health Assessment (NCHA). The objective of the 

investigation was the determination of any plausible relationship between physical
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activity and mental health related to depression, based on data from undergraduate 

students at Colorado State University (CSU) and throughout NCHA participating schools 

(the student groups). It is important to understand these issues within the separate 

frameworks of physical activity and mental health related to depression before SPSS 

analyzed them as a function of each other within the student groups.

Background

Research in the area of physical activity and mental health continues to grow. As

the ideas on this topic multiply, one can identify themes in the literature. In a narrative

review. Fox (1999) identifies what he calls, the key messages:

There is growing evidence demonstrating that exercise can be effeetive in 
improving the mental well-being of the general public, largely through improved 
mood and self-perceptions.

There is good evidence to demonstrate that exercise is effective as a treatment for 
clinical depression and anxiety, (p. 411)

Although these messages are from many years ago. Fox (1999) has isolated 

components of health that have been under review by researchers ever since. The first 

item discusses the main point of the research contained in this literature review: that 

exercise might be an effective tool for improving the mental health of many people. It 

also claims that improved mental health is made visible through improved mood and self-

perceptions. These two components of mental health also are a part of a few research 

articles discussed in this review of literature.

Fox’s second message reaches the core of this literature review, pointing to 

exercise as a treatment for depression and anxiety. According to the National Institute of 

Mental Health (NIMH, 2008), depression is the fourth largest mental illness among adults 

over the age of 18. Since depression affects 14.8 million Americans (6.7% of adults 18
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years old and older), it is a large constituent among all mental disorders. This combined 

view supports the speculation that physical activity can be a treatment for depression.

The methods proposed in chapter three might contribute to the body of knowledge on the 

topic of the relationship between mental and physical health. This literature review has 

attempted to confirm theories about physical activity and its effect on mental health by 

analyzing data from a wide array of participants. With more research to come, this 

dissertation is only a small piece of a larger spectrum of research in the field of college 

students’ health.

Fontaine (2000) illustrates the various effects of physical activity on mental 

health as it relates to depression. Physical activity can relate to a moderate decrease in 

depression symptoms, but it is not definite whether physical activity can prevent 

depression from beginning. Physical activity can also show a relationship with small to 

moderate decreases in anxiety, and small decreases in panic disorder. Small to moderate 

improvements can be made in self-esteem when physical activity is utilized as a therapy. 

When combined with social interactions, positive effects are shown to be related to 

increases in physical activity. Regular, intense physical activity shows a large increase in 

energy or vigor.

Overall, the literature supports the notion that physical activity benefits people

with mental health problems. Fox delineates the assortment of possibilities for how

physical activity can help those with mental health issues. Physical activity contributes to

minimizing mental health problems in four situations, according to Fox (1999):

(a) treatment of mental illness and disorders, (b) prevention of mental illness and 
disorders, (c) improvement of mental and physical well-being of those with 
mental illness, and (d) improvement of mental well-being of the general 
population, (p. 412)
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Mental Health Defined

Before surveying undergraduate students on this subject, one must first analyze 

physical activity and mental health separately among the existing literature. The 

dependent variable in my research was mental health related to depression. The literature 

had different definitions of mental health, derived from empirical data collection and 

analysis. My research helped me to analyze general mental health, covering mild to 

severe mental health issues related to depression. Therefore, a suitable operational 

definition for this dissertation was general as well. Stephens’ (1988) study defined 

mental health as “positive mood, general well-being, and relatively infrequent symptoms 

of anxiety and depression” (p. 41). Health and Human Services defines mental health in 

the Healthy People 2010 document as “a state of successful mental functioning, resulting 

in productive activities, fulfilling relationships, and the ability to adapt to change and 

cope with adversity...indispensable to personal well-being, family and interpersonal 

relationships, and one’s contribution to society” (USDHHS, n.d. d, Definition of mental 

health section, para. 1). A combination of definitions by Stephens and USDHHS matches 

the scope of the mental health data being collected in this dissertation.

Physical Activity Defined

My research had a focus of how physical activity levels interacted with mental 

health levels related to depression. Physical activity was the main independent variable 

of interest in this research. Within the literature lies confusion about the meaning of 

physical activity and exercise. Recent literature contained few operational definitions. 

Consequently, it seemed easy to use physical activity and exercise interchangeably. In 

the literature, however, one term seemed to be studied independent of the other. Some
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studies have focused just on physical activity, and others have just analyzed exercise. A 

delineation of the terms “physical activity” and “exercise” helped to clarify confusion.

On self-report surveys that query health behaviors, a participant might need a definition 

of physical activity or exercise to respond accurately. In 1985, Caspersen et al. have 

defined physical fitness in addition to physical activity and exercise, as an attempt to 

standardize the terms:

“Physical activity,” “exercise,” and “physical fitness” are terms that describe 
different concepts. However, they are often confused with one another, and the 
terms are sometimes used interchangeably. . . . Physical activity is defined as any 
bodily movement produced by skeletal muscles that results in energy expenditure. 
The energy expenditure can be measured in kilocalories. Physical activity in 
daily life can be categorized into occupational, sports, conditioning, household, or 
other activities. Exercise is a subset of physical activity that is planned, 
structured, and repetitive and has as a final or an intermediate objective the 
improvement or maintenance of physical fitness. Physical fitness is a set of 
attributes that are either health- or skill-related. The degree to which people have 
these attributes can be measured with specific tests, (p. 126)

Based on the definitions of those three terms, my primary focus in this dissertation was

physical activity. However, the literature review contains research with use of all three

terms.

Depression Defined

Mental health is an umbrella term that encompasses many illnesses. One such 

illness is a disorder called depression. Occurring in all genders, ages and backgrounds, 

depression is a common mental disorder that conveys a loss of interest or pleasure, guilty 

feelings or low self-worth, troubled sleeping or eating, low energy, and poor 

concentration (Adams & Moore, 2007). Antidepressant medications and psychotherapy 

are effective for 60% to 80% of those affected by depression, according to the WHO
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(2009). The research in this dissertation used the term mental health to discuss mental 

health related to depression.

The literature varies in the methods discussed for determining depression levels 

among participants. The problem with standardizing these depression measurements was 

that doing so could lead to gaps in the literature cited in this dissertation. For example, 

some research may use clinically diagnosed participants, while other studies may use 

self-reports from survey data. Fox (1999) reports that many persons suffer from 

diagnosed depression, although more individuals experience low mental welfare, 

revealed by emotional and stress-related difficulties. Those with less severe depression 

may be undiagnosed; hence, the complications associated with depression assessment 

(Fox, 1999). Because of the empirical nature of mental health, many who suffer the 

symptoms of depression do not become clinically diagnosed as such.

Some longitudinal studies with measurements over time seem to show that 

maintained physical activity has some benefit to mental health. In addition, Harris et al. 

(2006) took four depression measurements over a 10-year period and found less 

concurrent depression in depressed patients with higher levels of physical activity. Harris 

et al. state:

Our results suggest that more physical activity is associated with reduced 
concurrent depression. In addition, it appears that physical activity may be 
especially helpful in the context of medical problems and major life stressors. 
Clinically, encouraging depressed patients to engage in physical activity is likely 
to have potential benefits with few obvious risks, (p. 79)

Depression and Overtraining

Some students are prone to high levels of physical activity. Student athletes, in 

particular, have high levels of physical activity. It is interesting to see if the physical
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activity levels affect mental health the same as non-athletes that are highly physically 

active. Among college student athletes, there is minimal research on the prevalence of 

depression. One particular study by Marcello (2006) found that students who are 

physically active on a regular basis are not immune to the effects of depression. Marcello 

(2006) found that depression can be a symptom of overtraining. Overtraining, or doing 

physical activity so much that it is harmful, invites the notion of a training threshold. At 

a training threshold, one might reach such a high level of physical activity that it causes 

negative effects on mental health. It is possible that athletes and non-athletes can 

experience this training threshold. An excessive amount of physical activity may become 

a symptom for depression, possibly harming one’s overall health. Researchers mention 

changes in the mind, such as “constant fatigue, depression, and emotional instability” as 

“signs and symptoms of overtraining” (Smith, 2004, as cited in Marcello, p. 101). As the 

regular training advances into overtraining, mental health levels deteriorate.

However, in terms of exercise addiction, the author of SPARK, John Ratey states, 

"getting addicted to exercise applies to a very small segment of the population, most 

notably girls with anorexia or anyone with a body dysmorphic syndrome, a mental 

disorder defined by a preoccupation with a perceived deficit in appearance" (p. 184).

This is not to say that exercise addiction is not harmful or should be ignored by health 

professionals. It is a very important health concern and should be monitored carefully by 

health care providers who deal with patients that show signs of exercise addiction. 

Depression and Gender Differences

Depression has been found in the undergraduate student subgroup and in other 

groups, as well. Differences in depression levels have been found among females and
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males within numerous subgroups. Depression seems to affect genders differently. This 

dissertation focused on the mental health related to depression and gender differences 

among college undergraduate students. Craft et al. (2007) state, “one in five women will 

be diagnosed with a depressive disorder in her lifetime” (p. 1499). Craft et al. identify 

women as a subgroup that little is known about in terms of adherence to an exercise 

program. This may cause trouble when trying to research the association of physical 

activity and depression related mental health among women.

Another study analyzed women who had been physically active (on a sport team) 

in the past. In this study of past female college athletes, 82% of the women had begun 

athletics at least in high school, if not earlier. According to this study, former female 

athletes self-reported significantly less physician-diagnosed depression in their late 30s 

through the age of 75 (Wyshak, 2001). These results might be misleading; however, if 

they are correct, then early physical activity has a positive impact on long-term health 

and mental health, as well. It seems that all of the possible confounding variables 

involved with the Wyshak research made it more difficult to link physical and mental 

health. According to current research, the athletes would have experienced better mental 

health during the time they were involved with a sport team. What this study means to 

future mental-health practices could have ramifications for policy change on campuses 

across the nation. Such changes might include required physical activity classes, or 

increased opportunities for team sport participation on campus.

Physical Activity and Depression

Some researchers analyze physical activity as it pertains to diagnosed depression 

rather than to general mental health. Findings suggest that clinical depression is less
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likely to occur in those who maintain a physical activity regimen than in those who live a 

sedentary lifestyle. A study by Malebo, van Eeden, and Wissing (2007) analyzed the 

impact that sport participation played on the psychological and psychosocial development 

of young black adults in South Africa. The findings suggest that students between the 

ages of 20 and 35 who actively play sports had less negative feelings, less depression, 

and a better outlook on life (Malebo et ah, 2007). In addition, these participants had 

higher self-efficacy beliefs. Malebo et al. noted that participants had higher levels of 

purpose in life and overall autonomy. The age demographic is similar to the dissertation 

population so there could be some overlap of results.

In John Ratey’s book SPARK he discusses the notion that most people experience 

depression symptoms even they aren’t clinically depressed. He states, “Just because you 

don’t have all the symptoms of depression doesn’t mean you can’t feel better” (Ratey, 

2008, p. 115). In other words, physical activity can help with the symptoms of 

depression, without the diagnosis of being clinically depressed. This information lends 

itself to maintaining physical activity for overall mental health, rather than just for 

specific issues such as depression.

Since physical activity is generally positive for general health, it’s no surprise that 

doctors are encouraging exercise regardless of a patient’s mental health status. Biddle 

and Mutrie (2001) state, “Providing that people do increase their physical activity levels, 

then there are numerous health benefits that can be accrued even if it does not help with 

depression. There are very few treatments that can boast this kind of promise” (p. 241). 

This statement invites the notion that exercise probably won’t hurt the status o f one’s 

mental health.
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Biddle and Mutrie (2001) agree,

The fact that the knowledge base is incomplete and that the evidence for a causal 
connection between inactivity and depression is not universally accepted should 
not stop mental health practitioners of all kinds from advocating that their patients 
and clients should become more physically active. At best this may help them feel 
less depressed and at worst this could have a positive health impact on other 
aspects of their lives -  what is there to lose? (p. 241)

In the best case scenario, physical activity might help one’s mental health. Of course,

injury and the possibility of overtraining are negatives that could occur with physical

activity, but they are trumped by the benefits to overall health.

Physical Activity as an Alternative Depression Treatment

Medications for the treatment of depression can be costly; hence, inexpensive

alternatives are the subject of recent research. Physical activity and exercise are current

topics of interest in the search for feasible alternatives, and growing evidence supports

the benefits of exercise for symptoms of depression as mental illness intervention

treatment (Craft et ah, 2007; Donaghy, 2007; Dunn et ah, 2001; Fox, 1999; Harris et ah,

2006; Paluska & Schwenk, 2000; Wiles et ah, 2007). It is assumed that more research is

to come in these areas.

The options for treatment of mental health issues are vast. Loewenthal and 

Cinnirella (1999) identify psychopharmacology, psychotherapy, religious help, and any 

combination of these three as possible mental-health interventions. The current 

depression research seems to be adding to the arsenal of mental-health treatment options. 

Biddle et al. (2003) state, “the anti-depressant effect of exercise can be of the same 

magnitude as that found for other psychotherapeutic interventions. No negative effects 

have been noted in depressed populations” (p. 156). Physical activity is currently
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underutilized but might provide additional treatment to modern medications and 

psychological prescriptions, according to Paluska and Schwenk (2000).

Physical activity frequency and intensity on depression. The frequency and 

intensity of exercise has been measured in terms of its relationship to depression. In their 

cross-sectional comparison of depression and exercise, Kritz-Silverstein, Barrett-Connor, 

and Corbeau (2001) found more positive results from physical activity. They confirmed 

that regular strenuous exercise can be used to significantly lower depression scores. In 

addition, frequency of exercise of three or more times per week also showed lower 

depression scores (Kritz-Silverstein et ah, 2001). These results were a testament to the 

frequency and intensity of exercise that other studies have neither controlled for nor 

measured.

Each study from the past has guided subsequent research, giving this field a sound 

foundation of knowledge. To give substantive value to this research, however, some 

assumptions had to be made in the clinical arena. To effectively continue the research 

progression, it is vital to pause and discern the direction of future research. Paluska and 

Schwenk (2000) reviewed literature on assorted elements of physical activity and their 

alleviating effects on depression and anxiety. They found both clinical and research 

implications that direct future research efforts. One idea reveals improvements on 

depression and anxiety when either aerobic activity or strength exercises are used. One 

research implication of concern is how physical activity may affect populations of 

varying age, gender, ethnic background, and physical ability. Physical activity shows 

similar effectiveness as psychotherapy for improving mild to moderate depressive 

symptoms. People diagnosed with clinical depression may experience a large
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improvement in mood after increasing their amounts of physical activity. It may be 

possible for physical activity to help prevent mild depression from advancing into a 

major depressive disorder. On the other spectrum of physical activity are the people who 

overtrain and exercise to excess. To manage depression related mental health issues 

related to overtraining, it is necessary to reduce physical activity levels with monitored 

depression levels (Paluska & Schwenk, 2000).

Physical activity as depression prevention. Not all of the results support the 

view that physical activity has a positive influence on mental health related to depression. 

In particular, there is debate regarding physical activity as prevention for depression. 

Paluska and Schwenk (2000) were not been able to associate regular physical activity 

with the actual prevention of depression. To determine whether physical activity acts to 

prevent depression would require accounting for all confounding variables. In the social 

sciences, linking causality to one variable in terms of disease/disorder prevention seems 

difficult, especially in the case of mental health because it varies in each person. 

Therefore, there is reluctance to attribute physical activity as a form of depression 

prevention.

Concerning physical activity and its use as treatment for mental health, Biddle 

and Mutrie (2001) state.

Of interest to us is the role of physical activity in the prevention and treatment 
psychological disorders. Physical activity could be seen as part of a treatment 
programme that might assist with enhancing moods and self-esteem, encouraging 
socializing and improving physical health. In thinking about how physical activity 
might prevent psychological disorders, it is possible that it provides a means by 
which one’s sense of self develops, promotes more positive moods, allows 
competencies to develop, provides opportunities for socialization and promotes 
physical health and fitness, (p. 202)
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Biddle and Mutrie are not the only researchers suggesting that exercise becomes part of a 

treatment for mental health issues. John Ratey discusses how depression research has 

given us the knowledge about the brain and exercise. In discussing exercise, Ratey 

states, “It counteracts depression at almost every level. In Britain, doctors now use 

exercise as a first-line treatments for depression, but it’s vastly underutilized in the 

United States, and that’s a shame”(Ratey, 2008, p. 114).

Gender Differences and Mental Health

Targeting women or men can contribute to the understanding of gender 

differences in mental health. Craft et al. (2007) analyzed the impact on the depression 

related mental health of women on a home-based exercise intervention and an intensive, 

structured exercise intervention at a fitness facility. Both interventions showed increases 

in the women’s physical activity levels, and hence a reduction in depressive symptoms 

(Craft et ah, 2007). The intervention consisted of “one exercise session, a pedometer, 

and a monthly call” (Craft et ah, 2007, p. 1508). Craft et al. found this intervention to be 

enough to encourage depressed women to initiate an exercise program. Using a 

pedometer to track fitness and some sort of cue to action (i.e., a monthly call, email, or 

newsletter) is a common healthcare intervention. In terms of this dissertation, the CSU 

health promotions department has a physical activity program for faculty, staff, and 

students. This program utilizes weekly newsletter reminders about physical activity. The 

newsletter initiates a cue to action in the member to start/continue physical activity.

Craft (2005) conducted research on the antidepressant effects of exercise and two 

psychological mechanisms, self-efficacy and distraction among Caucasian women (mean 

age 43.21 years). Using only 19 people in the study and not using a placebo group, it was
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difficult to generalize the findings, however the approach was quasi-experimental. The 

results alluded to the control group having higher depression scores than the exercise 

group at week 3 and week 9. Craft (2005) found associations between exercise and a 

reduction in depression symptoms. There were also changes in self-efficacy that 

happened within the first 3 weeks of the study. Craft (2005) suggested that exercise may 

be used as “adjunct therapy in the treatment of clinical depression” (p. 168). This doesn’t 

mean that physical activity is the first line of defense. However, if physical activity is 

coupled with psychotherapy (if the patient is able to be physically active), there could be 

more benefit than if each was used separately.

Adams and Moore researched relationships between physical activity and mental 

health in college females. They analyzed a cross-section from the Spring semesters of 

the 2002 and 2003 NCHA dataset. The conclusion of their research was that exercise 

was modestly negatively associated with depression. Therefore more moderate to 

vigorous exercise associated with less depression. In terms of strength training, there was 

a negative association with depression, anxiety, and suicidal ideation (as strength training 

increased, depression, anxiety, and suicidal ideation decreased). This research by Adams 

and Moore utilizes similar mental health and physical activity constructs as were used in 

the current dissertation. Since the same survey instrument was used, it is possible to 

compare results from 2002-2003 with the 2007 female results from this dissertation.

Physical Activity and Mental Health in the Undergraduate Population

Throughout the past few years, physical activity and its connection to mental 

health has been an evolving research topic. Because there has not been much emphasis 

on any particular subgroup, however, avenues are available for expanding this research.
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Various levels of physical activity are associated with different populations,

including different age groups and genders. Within the realm of college-aged students,

Grace (1997) found physical activity to be reduced because a portion of 18-to-24-year-

old students self-reported to be sedentary. Long-term effects of physical activity on

mental health have revealed a variety of results. One study of college students, by

Giacobbi, Hausenblas, and Frye (2005), found that

On days when our participants perceived more positive life events, they also 
tended to engage in more exercise and experience more positive mood. . . . the 
participants tended to have a more positive mood on days when they participated 
in greater amounts of leisure-time exercise, (p. 77)

According to the National Center for Education Statistics (NCES, 2005), as of 

2003, college enrollment has grown to encompass 38% of 18- to 24-year-olds in the 

United States of America. The college years of one’s life may be a time when one learns 

behaviors that become habits for life. So instilling healthy habits, such as physical 

activity, during these years might be critical for physical and mental vitality in the future. 

Physical activity might not only assist in maintaining health, but also in preventing 

illness. In terms of dollars, mental health issues have potential to affect entire nations. 

Therefore, these health topies are worthy of additional research, particularly in the 

college-aged population (e.g., 18 to 25 years old). Using survey data, this dissertation 

attempted to decipher whether any links exist between physical activity and mental health 

among undergraduate students.

There was only one published research article pertaining to physical activity and 

more severe mental health issues among eollege students. Taliaferro, Rienzo, Pigg, 

Miller, and Dodd (2009) analyzed associations between aerobic exercise and muscle 

toning activities with hopelessness, depression, and suicidal behavior of college students.
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This new research had parallel objectives and to my dissertation. Taliaferro et al. utilized 

2005 NCHA data from the reference group data collection by the ACHA. This 

dissertation utilized the NCHA survey data; however, the data was from 2007. Since the 

survey items in 2005 were identical to those in 2007, making comparisons between both 

research results may be helpful.

The physical activity survey items in the NCHA survey related to weekly aerobic 

exercise and muscle toning. The research by Taliaferro et al. (2009) utilized both of 

these physical activity measures, but this dissertation only used the weekly exercise 

measurement. The mental health survey items pertaining to the frequency of feeling 

hopelessness, depressed, as well as suicidal ideation and suicidal attempts in the past 

school year were used in the research by the authors. This dissertation used all of the 

same mental health items in addition to two others. Therefore, research by Taliaferro et 

al. (2009) coincides quite well with the research in this dissertation.

Taliaferro et al. (2009) conducted a logistical regression on the 43,499 student 

surveys, with the following overall results;"65.4% reported feelings of hopelessness, and 

46.1% stated they felt so depressed it was difficult to function 1 or more times during the 

past school year" (p. 429). The results indicated that women experienced higher rates of 

hopelessness (69.7%), depression (49.6%), and suicidal behavior (11.2%) than men. 

Physically active men had better mental health than men that were not active among all 

mental health variables. This pattern was similar among female college students as well. 

The results showed physically active women had better overall health than inactive 

women. Men and women who participated in aerobic exercise or muscle toning had 

reduced feelings of hopelessness, depression, and suicidal behavior. After the researchers
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controlled for physical activity type, women with frequent muscle toning activities (6 to 7 

times/week) had an increased risk of hopelessness. Also; women with low/moderate (1 

to 5 times/week) “levels of toning activities were less likely to feel depressed” (Taliaferro 

et al., 2009, p. 431). After controlling for toning activities, aerobic activity was 

significantly related to less hopelessness, depression, and suicidal behavior among both 

genders.

Mental Health on Campus

Depression related mental health status of college students is an important factor 

to administrators in higher education. Frequently undiagnosed, mild depression can be 

seen in students with recurring bouts of unhappiness (Fox, 1999). The NCHA data from 

fall 2006 show that

The number of students who reported having been diagnosed with depression 
sometime in their lifetimes was 14.8% {n = 13,738). Of that percentage, 34.4% {n 
= 4,703) reported that they were diagnosed in the past school year, 26.4% {n = 
3,598) reported that they are currently in therapy for depression, and 36.6% {n = 
4,975) reported that they were currently taking medication for depression, (p. 41)

Given the prevalence of depression, college students might make good use of a

health center that prescribes physical activity.

The trend of increased depression rates does not show signs of decreasing anytime

soon. From year to year, the statistical prevalence of depression related mental health

problems has increased, or remained steady, at best. In the fall 2007 semester, 18.9% of

students reported experiencing depression within the past 12 months (ACHA, 2008).

College students may experience symptoms that cause disturbances on academic

performance, as well as the overall ability to function. The rate of students reporting ever

being diagnosed with depression has increased 56% in the past six years. The depression
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prevalence increased from 10% of the total students in spring 2000 to 16% of the total 

students in spring 2005 (data sets had different sample sizes) (ACHA, 2009a).

Mental Health Prevalence

Many agencies are collecting data about mental health, particularly depression.

According to the WHO, by 2020, depression will become the second cause of Disability

Adjusted Life Years (DALYs) when all ages and both sexes are included (WHO, n.d. a).

“DALYs for a disease are the sum of the years of life lost due to premature mortality”

(WHO, n.d. a). Oatley (2007) explains the process for diagnosing depression:

A major depressive episode can be diagnosed if, for at least two weeks, a person 
is unbearably sad or has lost pleasure in most things, together with four other 
symptoms that include sleep disturbance, lack of energy, slowing of action, 
inability to concentrate, feelings of worthlessness, and thoughts of suicide.
(p. 288)

The ACHA’s survey was called the National College Health Assessment and 

included a subset of mental health questions. The mental health portion of the survey 

pertained to the following aspects of mental health: feeling overwhelmed, exhausted (not 

from physical activity), sad, depressed, hopeless, and considering attempting suicide and 

attempting suicide in the last school year. These questions matched Oatley’s (2007) 

definition of a major depressive episode diagnosis; meaning without a clinical diagnosis 

as such. The ACHA, according to fall 2006 data, found depression, anxiety disorder, and 

SAD accounted for 15.7%, or the fifth highest, of health impediments to academic 

achievement (ACHA, 2007). Currently, depression is the second highest cause of 

DALYs encompassing college-aged males and females combined (WHO, n.d. a).
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Healthy People 2010

There have been nationwide efforts to analyze data and create guidelines from

which to direct healthcare efforts. In 2000, the U.S. Department of Health and Human

Services (USDHHS) created the 10-year national health objectives named Healthy People

2010 (USDHHS, 2000). This document has two overarching goals, “to increase the

quality and years of healthy life among people of all ages”, and “to eliminate health

disparities” (USDHHS, n.d., a. Healthy People 2010 goals section). These broad goals

are supported by 467 specific objectives in 28 focus areas (USDHHS, n.d. a). Each

objective has a measureable and obtainable target of improvement to be achieved by

2010 (USDHHS, n.d. a). Some of the focus areas include “access to quality health

services, diabetes, educational and community-based programs, health communication,

mental health and mental disorders, physical activity and fitness, and public health

infrastructure” to name a few (USDHHS, n.d., a. Objectives section). The U.S. Health

and Human Services (n.d. d) state that.

The Leading Health Indicators reflect the major public health concerns in the 
United States and were chosen based on their ability to motivate action, the 
availability of data to measure their progress, and their relevance as broad public 
health issues. (Leading health indicators section, para. 1)

Physical Activity as a Health Indicator

Physical activity was identified by Healthy People 2010 as one of the ten Leading 

Health Indicators (USDHHS, n.d. d). “In 1999, 65 percent of adolescents engaged in the 

recommended amount of physical activity. In 1997, only 15 percent of adults performed 

the recommended amount of physical activity, and 40 percent of adults engaged in no 

leisure-time physical activity” (USDHHS, n.d. d. Physical activity section, para. 2).

Based on this information, USDHHS created physical activity targeted objectives. For
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example, objective 22-2 aims to “increase the proportion of adults who engage regularly, 

preferably daily, in moderate physical activity for at least 30 minutes per day”

(USDHHS, n.d. d. Physical activity section, para. 5). More specifically, objective 22—7 

aspires to “increase the proportion of adolescents who engage in vigorous physical 

activity that promotes cardiorespiratory fitness 3 or more days per week for 20 or more 

minutes per occasion” (USDHHS, n.d. d. Physical activity section, para. 4).

Mental Health as a Health Indicator

Mental health was identified by Healthy People 2010 as another Leading Health 

Indicators (USDHHS, n.d. d. Leading health indicators section). “Approximately 20 

percent of the U.S. population is affected by mental illness during a given year; no one is 

immune. Of all mental illnesses, depression is the most common disorder.” (USDHHS, 

n.d. d. Mental health section, para. 1). One example of a mental health objective is 18-9b 

stating, “increase the proportion of adults with recognized depression who receive 

treatment” (USDHHS, n.d. d. Mental health section, para. 4). This objective was 

influenced by staggering statistics, “more than 19 million adults in the United States 

suffer from depression. Major depression is the leading cause of disability and is the 

cause of more than two-thirds of suicides each year” (USDHHS, n.d. d. Mental health 

section, para. 1). These statistics were published in the Healthy People 2010 national 

initiative in November of 2000. If the 2010 objectives are met, the Healthy People 2020 

statistics should exhibit a healthier population.

Healthy Campus 2010

The Task Force for National Health Objectives adapted Healthy People 2010 

objectives to create Healthy Campus 2010 (ACHA, 2002); which specify goals for the
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national college population (18- to 25-year-olds). Healthy Campus 2010 “establishes 

national health objectives and serves as a basis for developing plans to create college 

health programs to improve student health” (ACHA, 2002, p. 3). As a companion 

document to Healthy People 2010, Healthy Campus 2010 provides “guidelines for 

assessing campus needs; and then, developing, implementing and evaluating programs to 

improve the health of students, faculty, and staff’ (ACHA, 2002, p. 3). These student 

specific goals can be used as benchmarks, as well as guidance for future programming 

efforts.

To create increased health among college students, it was necessary to determine 

a reference point as a way to measure changes in the future. When possible, ACHA 

collected baseline data as a way to create targets for health objeetives on Healthy Campus 

2010. These baseline data can be compared to 2020 data as a way to evaluate changes. 

Most of the college baselines used in the Healthy Campus 2010 objectives were created 

using the “ACHA-National College Health Assessment Spring 2000 or other national 

college data source” (ACHA, 2002, p. 115). Three guiding principles were used in 

setting the national targets for the college population physical activity and mental health. 

The first type of objectives pertained to health services and protection. The second type 

of objectives were those that could be influenced in the short term by policy decisions, 

lifestyle choices, and behaviors (i.e. physical activity, and mental health). Both the first 

and second type of objectives had targets that were set as better than the best. This 

means that the target was set at a number that is better than the best of the lowest 

subgroup in an objective. The third type of objectives were those that were unlikely to 

change by 2020. The target for these objectives represented “an improvement for a
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substantial proportion of the population and is [was] regarded as a minimum acceptable 

level” (ACHA, 2002, p. 115), and showing improvement if the baseline is already above 

the target.

Physical Activity as a Health Indicator

Within Healthy Campus 2010 lies a physical activity and fitness goal to “improve 

health, fitness, and quality of life through daily physical activity” (ACHA, 2002, p. 78). 

These ACHA (2002) goals are supported by the following, college student specific 

objectives:

22-2/3: Increase the proportion of college students who engage in physical 
activity at least 3 days per week that includes moderate physical activity for at 
least 30 minutes, or vigorous physical activity for 20 or more minutes per 
occasion.
College Target: 55% College Baseline: 40.3%

22-2: Increase the proportion of adults and college students who perform physical 
activities that enhance and maintain muscular strength and endurance at least 
twice per week.
College Target: 65% College Baseline: 47.2%

22-3: Increase the proportion of adults and college students who perform physical 
activities that enhance and maintain flexibility.
College Target: Did not collect College Baseline: Did not collect

22-9: Increase the proportion of adolescents and college students who participate 
in daily school physical education.
College Target: Did not collect College Baseline: Did not collect

22-15a: Increase the proportion of college students that rode a bicycle in the last 
school year.
College Target: 65% College Baseline: 53%. (pp. 79-82)

Mental Health as a Health Indicator

Within Healthy Campus 2010 lies a mental health and mental disorder goal to 

“improve mental health and ensure access to appropriate, quality mental health services”
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(ACHA, 2002, p. 66). These ACHA (2002) goals are supported by the following, college 

student specific objectives;

18-2: Reduce the rate of suicide attempts by adolescents and college students (12-
month average rate).
College Target: 0.53% College Baseline: 1.5%

18-9: Increase the proportion of adults and college students with mental disorders
who receive treatment.

18-9a: Adults aged 18 to 54 years with serious mental illness
College Target: Did not collect College Baseline: Did not collect

18-9b: Adults aged 18 years and older with recognized depression.
College Target: 50% College Baseline: 30.4%

18-9c: Adults aged 18 and older with schizophrenia.
College Target: Did not collect College Baseline: Did not collect

18-9d; Adults aged 18 and older with generalized anxiety disorder.
College Target: Did not collect College Baseline: Did not collect, (pp. 66-
68)

Some objectives attempt to decrease negative effects of mental health, where 

other objectives attempt to increase treatment and recognition of mental disorders. 

Objective 18-2 attempts to decrease the number of suicide attempts, where objective 18-

9 hopes to increase treatment for students with mental disorders. Objective 18-9, which 

includes sub-goals a-d attempt to increase the treatment of students with mental 

disorders. The mental disorder focal points are a. serious mental illness; b. recognized 

depression; c. schizophrenia; and d. anxiety disorder.

Integrative Healthcare on Campus

On many campuses, mental healthcare facilities are located in a separate building 

or office where students may feel uncomfortable or embarrassed to enter. However, 

some campuses are directing efforts toward integrating both the health center and the
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counseling center. Socially, there is a stigma surrounding mental health services (Ojeda 

& Bergstresser, 2008). Hopefully, integration will reduce the stigma of using mental 

health professional services. In this situation, patients that see a psychotherapist are in 

the same waiting room as those seeing a medical doctor. The other hope of healthcare 

integration is to incorporate seamless operations, where mental and physical health 

practices support each other. Physical activity may be prescribed to people with mental 

health issues, especially those related to depression. If used correctly in the mental health 

setting, physical activity prescription may reduce the stigma involved with mental illness. 

Also, physical activity may help to increase mental health; uniting the physical and 

mental component of health.

Relationship Between Physical Activity and Mental Health

Exercise and physical activity have been used in studies about improvement of an 

array of mental health issues. Fox (1999) found evidence to be growing in the area of 

exercise and its relationship with improved mental well-being in terms of better mood 

and self-perceptions. Most studies pertaining to mental health and exercise support 

physical activity as a potential antidepressant, claiming that physical activity can reduce 

the risk for physical comorbidities that occur with depression (Craft et al., 2007). 

Stephens’ (1988) concluded that the level of physical activity was positively related to 

general well-being, less anxiety and depression, and a positive mood. As cited in Paluska 

and Schwenk (2000), there is a positive correlation “between physical activity levels and 

improved mental health” (p. 168). Much of the literature agrees that there is some 

positive association between poor mental health, namely depression, and no or minimal
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levels of physical activity or exercise (Craft et al; Donaghy, 2007; Dunn et ah, 2001; Fox; 

Harris et ah, 2006; Paluska & Schwenk; Wiles et ah, 2007).

Predicting depression based on physical activity levels elicited similar results as 

general mental health findings. The results implied that one can almost predict the 

likelihood of someone being diagnosed as depressed based on her/his physical activity 

levels. Camacho, Roberts, Lazarus, Kaplan, and Cohen (1991) conducted this research. 

Results showed people with low activity levels who were not depressed initially were 

more likely to become depressed than those with higher initial physical activity levels. It 

was more beneficial to be physically active now as a way to decrease the likelihood of 

becoming depressed in the future. This relationship is a key finding in the search for 

preventive care in the field of mental health related to depression.

Physical Activity and Severity of Mental Health Issues

Some studies have found that physical activity decreases the likelihood of one 

becoming clinically depressed. Fox (1999) found four prospective epidemiological 

studies that suggested physically active people are less likely to suffer clinical depression. 

Paluska and Schwenk (2000) also identified physical activity’s ability to manage mild 

and moderate mental health diseases. These researchers initiated the notion of the 

severity of mental health to physical activity. They proposed that physical activity might 

be effective only for a low severity (mild) level of mental health.

The relationship of physical activity to reduced concurrent depression 

incorporates the timeliness of the actual physical exertion. There is a notion that physieal 

activity improves mental health during/around the time of the actual energy expenditure.

In relation to mental health, there is minimal research on physically active adolescents

46



who become sedentary in their adult lives. If this situation arises, it is unclear whether or 

not individuals’ mental health during the adult years can reap the benefits of the 

adolescent physical activity. In contrast, the individuals’ current physical activity levels 

may determine the current mental health level. However, mental health could be a 

combination of one’s past and current physical activity levels.

Other Mental Health Benefits from Physical Activity

Aside of the known physical health benefits of physical activity and exercise, 

there are other benefits that pertain to mental health. Dunn et al. (2001) state advantages 

of exercise, such as its lower cost compared to antidepressant medication, its completion 

outside of the doctor’s office, and that it doesn’t carry the stigma of being in a medical 

healthcare facility for counseling. Among younger people where the rate of depression is 

high, exercise can be done in a reasonably safe manner (without medications) (Dunn et 

al.).

Many studies are finding that physical activity not only reduces depression, but it 

also has a positive influence on other mental health aspects such as mood, self-

perception, anxiety, and stress. Good evidence shows depression and anxiety can be 

treated effectively through exercise (Fox, 1999). Donaghy (2007) discovered 

associations between exercise and decreased depression, stress reduction, positive mood, 

and increased physical self-perceptions and body image. If the physical activity extends 

beyond assisting with depression, sufferers of mild mental health symptoms might be 

assisted as well.
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Participation in Sports

Unlike other researchers, Malebo et al. (2007) delve into sport participation as the 

physical activity-like variable. The authors shed positive light on the relationship 

between sport participation and mental health. Active participation in sports is an 

integral part of some people’s lives. One form of physical activity, especially at an early 

age, can be organized or unorganized sports. In this research it is important, however, 

that physical activity maintain a broad definition, beyond just sport participation. The 

research goal is to look at how an array of physical activities might direct mental health 

related to depression.

Physical activity does not have to take the shape of sport participation. Physical 

activity might include walking, hiking, gardening, cycling, walking up and down steps in 

a building, or any assortment of movements. With its focus on sport participation, 

however, Malebo et al. could have found results that have implications for highly active 

students. Maybe there is a key component in sport participation or high levels of physical 

activity that perpetuates positive mental health related to depression. This key might take 

the form of team camaraderie, the setting and achievement of goals, interpersonal growth, 

teamwork, dealing with adversity, and so on. Any assortment of variables could play a 

role in the positive psychological effects of sport participation and high levels of 

individual exercise. The determination of those variables is beyond the scope of this 

research. It should be noted, however, that there is an inherent difference between sport 

participation and physical activity in general. Sport participation is only one type of 

physical activity. This dissertation includes a comparison between students at four 

different physical activity levels. My survey did not distinguish the type of physical
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activity as a construct. Therefore, there is no way to know whether students reporting 

physical activity were part of a team or active individually.

Physical Activity and Other Mental Health Aspects

Some researehers have looked not only at depression, but also at other aspects of 

mental health. For example, groups of middle-aged men with leisure physical activity 

levels were eompared to men with occupation-related physical activity (Wiles et ah, 

2007). The men were followed for either 5 years or 20 years, and a general health 

questionnaire was used for measurement. The authors found minimal support for 

physical activity having a positive effect on common mental disorder (CMD); defined as 

anxiety and depression. Overall, there was minimal verification that men in physically 

demanding jobs had reduced CMD over a 5-year period, and no verification over 10 

years.

Additionally, the study by Wiles et al. (2007) compared a group of men doing 

leisure-time physical activity to a group of men doing physical activity as part of one’s 

occupation. One might draw a parallel between these two groups and the groups in my 

research study (CSU group and NCHA reference group). The students with low to 

medium physical activity levels might be comparable to the leisure-time physical activity 

group from the study. At the same time, the students with high physical activity levels 

may be comparable to the group doing physical activity as part of one’s occupation. If 

one can make this eomparison, it might illustrate a possible difference between highly 

active students and non-active students. Some students may partake in physical activity 

as part of their leisure-time activities or as part of a job, where others don’t do any 

physical activity. The research results didn’t validate physical activity as a benefactor to
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mental health when physical activity was mandated as part of a career. However, after 5 

years, among the group of men who participated in heavy-intensity leisure-time physical 

activity, there was a small reduction of common mental disorder (Wiles et ah, 2007).

Some studies that focused on the links between physical activity and mental 

health looked at the duration of the mental health improvement effects. As mentioned 

earlier, in their study of middle-aged men. Wiles et al. (2007) discovered an association 

between intense physical activity and a small reduction in the occurrence of mental 

disorders over 5 years, and no evidence for longer periods of time. These researchers 

posed two questions: Does physical activity have only an immediate effect on mental 

health? Must physical activity be maintained as a lifestyle behavior in order to cause 

mental health benefits? Research over longer periods of time does exist. As cited in 

Donaghy (2007), “analysis of ten longitudinal studies measuring exercise and depression 

two times or more unveiled a positive association between exercise and psychological 

well being (p. 4).

Physical Activity-Mental Health Causality Relationship

The goal of much research is to identify a cause-effect relationship between 

physical activity levels and mental health. Physical activity often elicits positive effects; 

however, to determine a causal relationship between physical activity and some specified 

outcome is a challenge when one is drawing conclusions. For example, it is difficult to 

show a solid causal link between exercise and decreased depression.

Birkeland, Torsheim, and Wold (2009) analyzed the relationship between 

physical activity and depressed mood among adolescents aged 13 to 23. This 10-year 

longitudinal study consisted of 924 Norway adolescents which aimed to discover which
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variable (physical activity or depressed mood) precedes the other by measuring them both 

over time. Two additional goals of this research were to discover if early physical 

activity was associated with lower levels of depressed mood later in life (called the 

protection hypothesis), and if early depressed mood was associated with lower levels of 

physical activity later in life. Birkeland et al. (2009) state, "The results suggest that 

leisure-time physical activity and depressed mood covary, but are inconclusive regarding 

which comes first" (p. 31). The researchers found that no hypotheses held up over the 

course of the 10 year study even though both physical activity and depressed mood 

covaried together over short periods of time (revealing an inverse relationship).

However,' no long term causal relationships could be found between the two variables. 

Most research, such as this, has not claimed causal relationships because of numerous 

variables outside the scope of the study and inconclusive evidence. Current research such 

as this is having difficulty showing, with certainty, whether physical activity proceeds 

depressed mood or vice versa.

According to Biddle et al. (2003) an exercise instructor/sport coach/personal 

trainer may act as a covariate to exercise, thus improving mental health collectively. 

Additionally, there are few experimental research studies with evidence for causation 

(Biddle et al., 2003). It is unclear whether physical activity level has an effect on mental 

health status, or whether mental health status promotes a physical activity level. The 

trends indicate that physically active people who exercise regularly are less likely to be 

diagnosed with depression. But it is still uncertain whether or not the cause of improved 

mental health is exercise. Therefore, with survey research such as that proposed in this 

dissertation, an association between physical activity and mental health related to
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depression is the best evidence we can glean. It is impossible to account for all 

extraneous variables within survey data; hence, no causation can be shown in this 

dissertation.

Older Adult Physical Activity

Physical activity and mental health levels have also been studied in older adults. 

Older adults show similar results in terms of mental health based on physical activity 

levels. Farmer et al. (1988); Kritz-Silverstein et al. (2001); and Strawbridge, Deleger, 

Roberts, and Kaplan, (2002) have collected epidemiological studies of older community 

members. Results indicate less depression when older community members are 

physically active (Harris et al., 2006). As part of a follow up to a national study. Farmer 

et al. (1988) analyzed 1,900 healthy subjects aged 25 years to 77 years. The results may 

have been the first to indicate that physical inactivity among this group might be a risk 

factor for mental health issues.

Among older adults, Kritz-Silverstein et al. (2001) investigated depression levels 

to see how they were affected by high levels of physical activity. The researchers studied 

a community sample of older men and women (aged 50 years to 89 years) in California. 

Cross-sectional analyses found an association between high levels of exercise and less 

depressed mood. A prospective analysis looked at people who made two visits to a clinic 

for health check-ups. The analysis of these visits found no association between initial 

exercise level and the mental health score (as measured by the Beck Depression 

Inventory). The prospective analysis was vital in determining that “exercise does not 

protect against future depressed mood for those not clinically depressed at baseline” 

(Kritz-Silverstein et al., p. 596). The problem with this type of research is that there is no
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way to account for depression as a preexisting condition that simply went undiagnosed.

In other words, one might have been depressed at baseline without the actual diagnosis as 

such. Using both men and women in research refutes the research results of women-only 

college athletes discussed previously. It might be possible that the difference is in sample 

makeup, since one included males and the other one didn’t. Another possibility is that 

the type of exercise was different—organized team versus any type. Regardless of the 

reasons for the difference in results, it is important to note that there are clashing results 

on the topic of long-term mental health benefits.

One aspect of this research not accounted for are subjects who are severely 

limited in their physical activity opportunities. Those individuals who are wheelchair 

bound or are limited in their mobility were not included in all of the previously 

mentioned studies. Strawbridge et al. (2002) has analyzed this angle of research. They 

hoped their research would determine whether having disabled subjects could cause 

confusing results. After adjusting for all of the variables, Strawbridge et al. found 

support for “the protective effects of physical activity on depression for older adults, and 

argue[d] against excluding disabled subjects from similar studies” (p. 328). Hence, in the 

older adult population, disabled subjects might be included in a sample without changing 

the results.

From Research to Theory

Many arguments have been made proposing either biological or psychological 

theories to explain links between physical activity and improvements in mental health. 

Currently, there is not total agreement about how physical activity affects mental health.
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In their book Psychology o f Physical Activity, Biddle and Mutrie (2001) have 

created a summary of the research about physical activity and clinical depression. Biddle 

and Mutrie (2001) state,

• cross-sectional population surveys support an association between higher levels of 
physical activity and lower levels of depression

• the weight of evidence shows that prospective studies suggest a protective effect 
from activity on the development of depression, but not all studies show this

• meta-analytic findings show a large effect size from studies that have used 
exercise as a treatment for depression

• the weight of evidence suggests that there is a causal connection between physical 
activity/exercise and depression, (p. 241)

In addition, Marie Donaghy (2007) has done an extensive review of the quasi-

experimental literature, including both prospective longitudinal research and randomized 

controlled trials (RCTs).

Prospective Longitudinal Research

Donaghy (2007) found eleven prospective longitudinal studies that consisted of 

physical activity and depression variables, with at least two points of measurement (i.e., 

baseline and follow-up). Most of these studies were conducted in the United States and 

ranged from 1988 through 2006. Choosing studies with two or more measurements 

created leverage to illuminate any protective effects that physical activity had on mental 

health. In other words, with multiple measurement points there is a possibility to see the 

change between the points. This change may show that physical activity could be 

responsible for improving one’s mental health. Donaghy alluded to the increase of 

mental well-being after exposure to a physical activity intervention over time.
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Randomized Control Trials

Donaghy (2007) also analyzed fourteen RCTs to support, or refute the effect of an 

exercise intervention on clinically depressed participants. These studies were mostly 

conducted in the United States and ranged from 1979 through 2005. In all of the studies, 

participants with exercise intervention showed the same, if not better, mental health than 

those without physical activity. In other words, there was never a case in which the 

physical activity intervention was detrimental to a clinically depressed participant.

We can combine the general findings of these studies to glean an overall result. 

Both the prospective longitudinal analysis and the RCT analysis provide the foundation 

that physical activity may reduce depression (Donaghy, 2007). In addition, the author 

concluded that exercise is equivalent to cognitive therapy in terms of reducing 

depression. Donaghy found that similar conclusions have been reached by other 

researchers concerning mental health and physical activity.

A randomized control trial study was published in 2007 that compared the ability 

of exercise and antidepressant medication in reducing depression among subjects with 

major depressive disorder (Blumenthal et ah). Over a four month period, 202 adults were 

divided into groups of supervised exercise, home-based exercise, medication, and 

placebo. The results indicated that exercise participants as well as patients on medication 

exhibited similar results. The placebo group did not do as well as exercise and 

medication groups; however they showed higher than typical response rates for a placebo 

group. Overall, Blumenthal et al. suggested that “a considerable portion of the 

therapeutic response is determined by patient expectations, ongoing symptom monitoring, 

attention, and other nonspecific factors” (2007, p. 587).
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Methodological Flaws in the Research

One problem with the research Donaghy (2007) analyzed was the inherent 

methodological flaws within each study. The researcher stated that there were 

weaknesses in many of the studies that she reviewed. The weaknesses were 

methodological in nature and included a “lack of concealment in randomization, limited 

use of intention to treat and blinding, the benefits of exercise far outweigh the risks” 

(Donaghy, 2007, p. 76). With these flaws, it is difficult to obtain a clear picture of the 

relationship between mental health and physical activity.

Methodological weaknesses are unavoidable in most research designs. There are 

a few methodological weaknesses to consider with regard to RCTs. Devereaux et al. 

(2004) conducted an observational study to determine the persistence of concealment in 

randomization and blinding in RCTs. For this research, authors of 105 published RCTs 

were contacted, and data from 98 of the RCTs were collected. Devereaux et al. found 

that concealment of randomization was not mentioned in by authors in 55% of published 

articles, and the blinding status of participants was missing in 26% of published articles. 

These authors “reported concealing randomization (96%; 95% confidence interval 

CI=87-100%)” and “blinding participants (20%; 95% CI=7-41%) . . . despite not 

reporting the use of these methodological safeguards in their publications” (p. 1232).

This may give readers misleading information when trying to gather information about 

health.

One can be confident from this result however, that just because there is no report 

of bias-reducing procedures in a published article doesn’t mean that those procedures 

weren’t used (Devereaux et al., 2004). In other words, the bias-reducing methodologies
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used by authors might not necessarily be discussed in their published articles.

Henceforth, it can almost be assumed that the validity of the reported benefits of physical 

activity in the RCTs analyzed by Donaghy (2007) do indeed outweigh the risks of the 

RCTs’ methodological weaknesses. Hence, I can accept the results of Donaghy’s study 

with more confidence.

Implications for College Healthcare

The advantage of physical activity and mental health research is the wide array of 

literature available to researchers. Current theory culminates from each piece of 

literature, notwithstanding each study’s respective methodological weaknesses. SPSS 

can retest these theories for validity provided there are clear and thorough procedures. I 

can refocus the theories to analyze the same topic with a different approach. Research is 

systematically rearranged to meet the needs of investigators in a multitude of industries. 

The body of knowledge then permeates into other areas, possibly leading to results that 

cause policy changes. This dissertation refocused the collection of literature and 

narrowed the scope of the population to undergraduate students only. Therefore, it is 

significant for implications within the area of college health.
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CHAPTER 3: METHOD

In this chapter, there is an outline of the methodology used in this dissertation. 

This discussion includes subsections related to the details about research design, 

questions, approach, and instruments; reliability and validity issues, data collection, 

participants, and site; and finally research and analysis procedures.

Research Design

The research perspective in this dissertation stemmed from the quantitative 

research design. The method of research utilized a well-established quantitative survey 

instrument called the National College Health Assessment (NCHA) (Appendix A), 

developed by the Ameriean College Health Association (ACHA). The research was 

comparative in nature with complex-difference questions. I chose to analyze the 

physical-activity and mental-health constructs from the NCHA survey, which contained 

a multitude of health constructs. Based on the construct selection, the dissertation had 

three independent variables and seven dependent variables. The independent variables 

were physical activity level, student group (CSU group and NCHA reference group), 

and gender. The seven dependent variables pertained to various levels of poor mental 

health related to depression, ranging from mild to severe.

Independent Variables

This dissertation measured the three independent variables in various ways.

The item related to the physical activity level variable asked about the individual’s
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weekly frequency of physical activity. The physical activity item had eight possible 

levels (from 0 to 7 days of physical activity). I further categorized the levels into only 

four possible physical activity levels (0 days a week, 1-2 days a week, 3-4 days a 

week, and 5-7 days a week). The student group independent variable had two levels or 

groups: CSU group and the NCHA reference group. This dissertation compared the 

CSU group and the NCHA group against each other. The gender variable had two 

levels: female and male.

Dependent Variables

The seven dependent variables in this dissertation addressed levels of various 

aspects of poor mental health related to depression. The mental health construct 

comprised a list of seven feelings and actions (the variables are listed a through g). The 

mental health construct asked students, Within the last school year how many times 

have you'.

a. Felt things were hopeless.

b. Felt overwhelmed by all you had to do.

c. Felt exhausted (not from physical activity).

d. Felt very sad.

e. Felt so depressed that it was difficult to function.

f  Seriously considered attempting suicide.

g. Attempted suicide. (ACHA, 2003 p. 7)
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Measurements for these mental health levels derived from the following response 

options:

1. Never

2 .

3.

4.

5.

6.

1 to 2 times

3 to 4 times

5 to 6 times

7 to 8 times

9 to 10 times

7. 11 or more times. (ACHA, 2003, p. 7)

These seven dependent variables about poor mental health run the gamut from 

mild mental health issues to severe mental health issues related to depression. In 

addition, the measurements reflect various frequencies, from never Xo 11 or more times 

in the previous school year.

Research Questions 

Fundamental Research Question

The fundamental research question for this dissertation was Does physical 

activity influence mental health among undergraduate students! Subquestions included 

variations of. What is the relationship between physical activity, student group, and/or 

gender, and select mental health variables that reflect poor mental health ?
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Main Research Questions

The primary research questions related to the mental health variables that reflect

poor mental health for this dissertation included the following:

1. Do physical activity level, student group, and/or gender influence feeling things 

were hopeless?

2. Do physical activity level, student group, and/or gender influence feeling 

overwhelmed by all you had to do?

3. Do physical activity level, student group, and/or gender influence feeling 

exhausted (not from physical activity)?

4. Do physical activity level, student group, and/or gender influence feeling very 

sad?

5. Do physical activity level, student group, and/or gender influence feeling so 

depressed that it was difficult to function?

6. Do physical activity level, student group, and/or gender influence seriously 

considered attempting suicide?

7. Do physical activity level, student group, and/or gender influence attempting 

suicide?
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1.

2 .

3.

Interaction Questions

Is there an interaction between physical activity level and student group in 

regard to how many times students experienced poor mental health variables a 

through gl

Is there an interaction between physical activity level and gender in regard to 

how many times students experienced poor mental health variables a through g l 

Is there an interaction between student group and gender in regard to how many 

times students experienced poor mental health variables a through gl 

4. Is there an interaction between physical activity level, student group, and gender 

in regard to how many times students experienced poor mental health variables 

a through g?

Post Hoc Research Question

I developed a subsequent research question based on the results of the main 

mental-health-related research questions. The physical activity variable contained four 

levels of measurement (0 days, 1-2 days, 3 ^  days, and 5-7 days). When the physical 

activity variable was found to be statistically significant, it was necessary to gather 

more data about which levels showed differences. Post hoc statistics revealed which 

physical activity levels were statistically significant with one another. It was helpful to 

know if 0 days was statistically different than 1-2 days, 3 ^  days, and/or 5-7 days; and 

so on. The post hoc question to glean this information was the following:

Is there a difference between students within the four physical activity levels in regard 

to how many times they experienced poor mental health variables a through g? (For 

variables a through g. See dependent variable section above).
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NCHA Instrument

The NCHA’s survey instrument provided a general scope of college students’ 

health, including mental and physical health habits, sexual behaviors, drug and alcohol 

use, and health perceptions, to name a few. The two main constructs of interest in this 

dissertation were mental health related to depression and physical activity. Since its 

pilot test in 1998-1999, the NCHA survey has achieved validity and reliability and is a 

nationally accepted survey. It has been compared to the Centers for Disease Control 

and Prevention’s (CDC’s) National College Health Risk Behavior Survey (1998).

The ACHA created the comprehensive NCHA survey in 1998, selecting items 

from established health instruments. The ACHA acquired the following instruments, 

which it used to create the 58 NCHA survey questions:

National College Health Risk Behavior Survey (NCHRBS), Student Health
Survey, the Core Survey, the College Alcohol Study, Armual Student Health
Behavior Assessment, Monitoring the Future study, and the National Health
Objectives as outlined in Healthy People 2000. (as cited in ACHA, 2001, p. 4)

The CDC developed the NCHRBS in collaboration with other agencies within 

healthcare and academia (ACHA, 2001). Similar to my research sample, the NCHRBS 

studied undergraduate college students who were 18 years old or older.

Reliability and Validity

Because the NCHA survey was very similar in scope to the CDC’s NCHRBS 

and the Harvard School of Public Health College Drinking Study, the ACHA compared 

these two studies to the NCHA instrument after the pilot testing. Cronbach’s alphas (a) 

were used to compare the NCHRBS to the NCHA in terms of the internal consistency 

of each instrument. The ACHA conducted three pilots of the NCHA but did not report
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alpha levels. The first pilot in 1998 took samples from nine institutions of higher 

education {n = 2,007). The second pilot occurred in the spring of 1999 at 10 

institutions {n = 3,531). The third pilot occurred in the fall of 1999 at seven institutions 

{n = 3,649). The ACHA compared these NCHA pilots against both the NCHRBS and 

the College Drinking Study to discover reliability and validity.

Those analyses verified the reliability and validity of the scales of the 

depression related mental health items of interest for this dissertation. The physical 

activity item from the NCHA survey instrument was a key construct. SPSS could not 

test a reliability/alpha for physical activity within the NCHA instrument because it was 

only one item on the survey. The ACHA used the Pearson correlation coefficient to 

compare the NCHA results to the NCHRBS by correlating one variable or construct in 

the NCHRBS with similar items on the NCHA. The correlated variables included an 

item that pertained to physical inactivity.

NCHA Inter-item Correlations

It was necessary for me to deem the NCHA instrument reliable. To ensure 

reliability, I applied Cronbach’s alpha to the NCHA survey items. I used inter-item 

correlations to analyze item reliability. Among the student groups, SPSS calculated 

inter-item correlations on the seven mental health items from the NCHA data. The 21 

correlations for CSU group were all positive and ranged from .031 to .718. Cronbach’s 

alpha was .883, and Cronbach’s alpha based on standardized items was .823. Because 

the means and standard deviations were not very different among these groups, 1 used 

the unstandardized Cronbach’s alpha. The 21 correlations for the NCHA reference 

group were all positive, ranging from .039 to .761. Cronbach’s alpha was .844, and
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Cronbach’s alpha based on standardized items was .828. Once again, because the 

means and standard deviations were not very different, I used the unstandardized 

Cronbach’s alpha.

Data Collection

Researchers secured Institutional Review Board (IRB) approval for a 4-year 

data collection of the NCHA survey to be administered to CSU undergraduate students 

once per academic year (Appendix B). Data collection occurred in fall 2003, spring 

2005, spring 2006, and spring 2007. The data from spring 2007 was used for data 

analysis in this dissertation.

I used the paper-and-pencil NCHA instrument rather than the online computer 

survey because of the higher response rates of the paper-and-pencil instrument, the 

desired on-site collection format, and the student accessibility in the classroom. The 

paper-and-pencil survey was distributed and subsequently collected during class-time; 

increasing the likelihood of students completing the survey. Having the cooperation of 

professors was a key component to having student access via face-to-face contact for 

data collection. Students in the physical presence of the researcher for data collection 

showed higher response rates than sending the survey online. Because the survey data 

was collected nationwide at more than 100 institutions of higher education annually, the 

ACHA has combined all data sets to be used as reference groups for each semester 

every academic year. I controlled the CSU data collection; however, I was not able to 

control the reference group data collection.
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Participants and Site

The CSU student sample consisted of male and female undergraduate students 

enrolled in a university required health and wellness core curriculum courses. The 

ACHA articulated the lower response rate (around 10-35%) of mail and web-based 

surveys (ACHA, 2009d). Therefore, it seemed more efficient to distribute paper 

surveys rather than mailing or using web-based surveys. Data collectors surveyed the 

students within a 3-week period in February of 2007. A very high percentage of 

potential CSU students, but not all of them, completed the survey. The CSU student 

population provided 1,154 finished surveys (96 students did not complete or return the 

survey), resulting in a 92.3% response rate. The response rate is unknown for the 

NCHA reference group.

The design for this dissertation was comparative, with two student groups, 

gender, physical activity level, and depression related mental health level. I compared 

the CSU group with the NCHA reference group students to create the student 

comparison group variable. The other comparison group variables were gender and the 

four physical activity levels. Collecting a pretest was not possible because physical 

activity was an attribute for many students since before the data collection. Therefore, I 

expected students with lifestyles containing high physical activity levels to show higher 

physical activity frequencies on the survey.

Participants self-selected to complete the survey based on their enrollment in a 

university required health and wellness core curriculum course in which the survey was 

administered. Because of the nature of a required course, the sample approximated a 

probability sample, as students were from multiple majors and levels. The cooperation

66



of professors in the departments offering these eourses has created a representative 

sample for data collection from the CSU student group.

In terms of the NCHA reference group, institutions completing the NCHA 

survey were included in the reference group data set. This data set included 

demographic data from each institution such as location and size of institution. Such 

items were queried on the institutional profile form that the ACHA required for survey 

processing (Appendix C). The research was limited to the quality of the sample 

collected by each institution. The reference group consisted of data from institutions 

that issued paper surveys as well as Web-based surveys. Some institutions opted to 

utilize the identical Web version of NCHA. As a result, the reference group data 

consisted of a variable that allowed me to identify collection type, either paper survey 

or Web-based survey. Hence, the sampling techniques may have varied across these 

two data collection types. For example, the Web-based surveys may have been 

distributed via email selection to students, whereas the paper survey may have been 

distributed to select classrooms, or via mail.

Some institutions may have formal regulations against soliciting classrooms for 

survey research; hence, data collection could have happened via other means. The 

actual reference group data was only as good as the response rate, regardless of the 

means of collection. Following data collection for this group, completed paper surveys 

were mailed to the ACHA processing center. All surveys were sent through the survey 

scanner and data input occurred immediately. Web survey data input occurred 

simultaneously as the student completed each item.
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Procedure

Prior to data collection, approval from through the university’s Institutional 

Review Board (IRB) was obtained (Appendix B). Four professors teaching Health and 

Wellness core classes granted approval for classroom survey distribution and 

collection. I contacted the professors directly to arrange dates and times for data 

collection. The professors allowed the data collectors to administer the survey during 

the last 30 minutes of class. The professors left the room during the survey 

administration so as not to influence students’ participation.

The survey administrators informed the students that the 8-page survey required 

approximately 20 minutes to complete. Before distributing the survey to the students, 

the Informed Consent Form (Appendix D) was give to the students. The Informed 

Consent Form stated that the survey was voluntary, could be stopped at any time, and 

did not affect students’ class grades if they chose not to participate. The survey 

administrator read the Script for Data Collection (Appendix E) aloud to the students 

before distributing the surveys. Some of the questions on the survey were personal and 

may have caused distress to the students. Therefore, the survey administrator 

emphasized the availability of the University Counseling Center to students who felt 

they needed to seek assistance after they had completed the survey. There were no 

items on the survey that requested the students to identify themselves, which 

maintained anonymity for the students.

The NCHA reference group data was taken from the ACHA’s data collection of 

all sampled undergraduate students throughout North America. Colleges and 

universities throughout the United States and some in Canada self-selected for students
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to complete the NCHA survey. As an ACHA member, CSU self-selected for students 

to complete the survey, as well.

The NCHA survey was administered to CSU group separately from the 

institutions in the NCHA national reference group. For this dissertation, as noted 

previously, I eompared CSU undergraduate students and the NCHA reference group 

mainly on their levels of physieal activity and depression related mental health; gender 

was also a consideration. Because human subjects were the focus of the survey, this 

research was rooted in the social sciences. King and Zeng (2007) subscribe to the 

concept of soeial seience research;

Social science is about making inferences—using facts we know to learn about 
facts we do not know. Some inferential targets (the facts we do not know) are 
factual, which means that they exist even if we do not know them. (p. 183)

I assisted with data eolleetion in the spring 2007 semester; therefore, I seleeted

this particular data set for analysis in this dissertation. After 1 had received IRB

approval, the department head in the Health and Wellness Core Curriculum department

granted permission for me to administer such a survey. I then arranged dates and times

for data collection.

Data Analysis

My statistical procedures utilized the Statistical Package for the Soeial Sciences 

Version 16.0 (SPSS, 2008) software. My goal was to use inferential statistics with this 

survey data. It is clear that any data will be only as good as the manner in which it was 

collected. In this dissertation, the CSU student participant sample was non-random and 

the reference group probably not random either. Regardless of how the CSU group was
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sampled, the data were not generalizable to the national undergraduate population for 

the reasons stated previously.

For eaeh of the seven depression related mental health variables that reflected 

poor mental health {a through g), a three-way factorial analysis of variance (ANOVA) 

was the appropriate statistical analysis approach, given the equal variance across groups 

and a normally distributed dependent variable. For each of these mental health 

variables related to depression, SPSS calculated a three-way 4 x 2 x 2  factorial 

ANOVA. There were assumptions that coincided with an ANOVA statistical analysis. 

These assumptions were that the data came from a normally distributed population, the 

variances in all of the groups were somewhat similar, and the observations were 

independent (Field, 2005).

In a three-way ANOVA, I was to conduct a post hoc analysis if there were 

statistically significant differences between groups with three or more levels, as shown 

with a significant ANOVA F (Morgan, Leech, Gloeckner, & Barrett, 2004). An 

ANOVA is greatly affected by substantially different variances of comparison groups 

(Morgan et ah, 2004). Therefore, I used a Levene test to assess the assumption that the 

variances of two groups were equal (Morgan et ah, 2004). Post hoc multiple- 

comparison tests, such as the LSD, Scheffe, Tukey HSD, or the Games-Howell, were 

the options for me to choose from depending upon the significance of the Levene test 

and my desired level of conservativeness (Morgan et ah, 2004). Based on the Levene 

test results, I chose my conservativeness to set the alpha or p  value required for 

statistical significance (Morgan et ah, 2004). I analyzed post hoc tests to determine 

where the differences existed among the physical activity levels, and the interactions.
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If I found the Levene test to be signifieant, I would have used the Games-Howell test. 

Field (2005) stated that ANOVA is robust even when violations of the statistical 

assumptions are present; however, alternative tests exist if needed.

For the three-way factorial ANOVA research analysis I used survey data to 

analyze relationships among variables across four physical activity levels, two student 

groups, two genders, and seven mental health variables related to depression. Sound 

data collection within this method enabled me to tackle the problem of determining 

what, if any, relationship existed between physical activity, student group, and gender 

among mental health variables reflecting depression.
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CHAPTER 4: RESULTS

In this chapter, I outline the research results. This discussion includes 

subseetions related to the details about the foundation for interpreting data, the sample, 

general statistieal interpretation, main research questions with possible interactions, and 

finally the summary of results.

Foundation for Interpreting Data

The purpose of this research was to explore the relationships between 

undergraduate student mental health status and the physical activity level, student 

group, and gender. During data exploration, analyses were conducted in order to reveal 

detailed results. The goal was to determine differences among the various comparison 

groups. This chapter explains the demographics of each group of participants and their 

relationships. The research questions were answered with various analytic methods, 

including 7 three-way analysis of variance tests with subsequent post hoc tests, when 

appropriate; to compare physical activity levels.

Sample

The ACHA recommended that institutions with 20,000 to 29,999 students 

colleet at least 900 completed surveys for a representative sample size (ACHA, 2009d). 

At CSU, there was a population of 25,046 in the spring semester of 2007 when the 

survey was conducted. The entire sample completing the NCHA survey in spring 2007 

consisted of 61,758 undergraduate students. There were some missing data pertaining
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to the independent and dependent variables among the 1,154 CSU students sampled. 

Therefore Surveys with important missing data were eliminated, leaving a sample of « = 

1,037 for the CSU student population. The statistical power was very high for 

comparing 61,758 NCHA reference group students to 1,037 CSU students. Thus, upon 

initial comparison of CSU students and NCHA reference group students, all the 

responses to the mental health variables related to depression showed statistical 

significance 0  < .001) but often very small to negligible effect sizes. Also, comparing 

these two student groups was a problem due to violating the assumption of 

homogeneity of variances. As a result, I took a random sample of the NCHA reference 

group data as a comparison group. When analyzing the valid percents of each 

distribution, there was never more than 1% difference between the entire reference 

group sample and the random sample of the reference group. Therefore, I decided to 

use the random sample of the reference group rather than the entire reference group. 

These randomly selected students were identified using the random sample tool in 

SPSS. The students that were analyzed were identified as having undergraduate status 

(first, second, third, fourth, and fifth or more year undergraduate students). This 

population excluded students with missing data for any of the key dependent and 

independent variables.

Initial Data Assessment

Descriptive statistics were reviewed to find outliers and illegal values. The 

eight physical activity levels were restructured into four levels (0, 1-2, 3-4, or 5-7 days 

of physical activity per week) to have a more even distribution in each category. The 

demographic distributions of the sample include physical activity level, gender, year in
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school, gender, and ethnicity. Examining these data may provide an understanding of 

the composition of the CSU and NCHA reference group sample. The data on Table 4.1 

shows data pertaining to demographics of the sample. The data showed that The CSU 

group had a high percentage of students with physical activity levels in the 3 ^  days per 

week range, followed by the 5-7 day range. The NCHA reference group however 

reported the highest two physical activity levels as 1-2 days, then 3 ^  days per week. 

Hence, CSU had a larger number of students in the higher physical activity level 

ranges, where the NCHA reference group had more students in lower physical activity 

level ranges.

Looking at gender within the two student groups, CSU had a more even 

distribution of females to males in the sample. This may have been due to the fact that 

the survey was collected in a classroom with a fairly even distribution of genders and a 

seemingly high response rate hy both genders. The NCHA reference group data for 

gender showed a high amount of females, accounting for 62.9% of the group.

Additionally, the CSU data collection was heavy on underclassmen responses, 

with first year students accounting for 55.9%, and second year students accounting for 

24.0%. The reason for this was that the data collection occurred in core curriculum 

classrooms. Core curriculum classes contained mostly first and second year students. 

On the other hand, the NCHA reference group had a more even distribution across all 

grade levels except for the fifth year plus, with only 6.2%. Many ACHA affiliated 

universities could have taken samples from throughout campus, and possibly via online 

surveys. This could explain the more even distribution of their sample.
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Finally, the CSU group had primarily White ethnicity at 85.2%, followed by 

Hispanic ethnicity at 6.8%. The NCHA reference group showed a slightly better 

distribution of ethnicity. Whites were still the highest ethnicity with 70.7%, but Asians 

were second with 10.5%, followed by Hispanics with 8.0%. These ethnic distributions 

could have been a result of the location and socioeconomic status of the universities 

from which the samples came.

One can utilize Table 4.1 to check the Healthy Campus 2010 physical activity 

goal. The goal was to increase the number of students who were physically active 3 or 

more days per week to 55%. CSU had 61% of students who were physically active 3 or 

more days per week. The NCHA reference group had 43% of students who were 

physically active 3 or more days per week. These results indicated that CSU met the 

Healthy Campus 2010 goal and the NCHA reference group has not met the goal yet. 

Assess the Data for Violations of Assumptions

The data consisted of two groups; The CSU group and the NCHA reference 

group. The CSU group was independent from the NCHA reference group because the 

CSU group was not included in the NCHA reference group sample. The Levene’s test 

of homogeneity of variance was violated for all of the mental health variables related to 

depression except felt exhausted. Hence, with the exceptions of the felt exhausted 

variable, equal variances were not assumed. A 4 x 2 x 2 analysis of variance statistic 

was calculated for effects of physical activity level, student group, and gender on each 

of the mental health variables related to depression. Interactions between the variables 

of physical activity level, student group, and gender were also computed. Tables 4.2,
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4.5, 4.7, 4.11, 4.14, 4.17, and 4.19 display the ANOVA results for all of the 

independent variables and each of the dependent variables related to depression.

Table 4.1

Demographic Characteristics o f Study Participants

Characteristic

CSU
n

CSU
%

NCHA 
Reference 
Group n

NCHA 
Reference 
Group %

Overall n

Physical 
Activity Level

0 Days 153 14.4 282 26.5 435
1-2 Days 259 24.4 329 30.9 588
3—A Days 362 34.2 293 27.5 655
5-7 Days 285 26.9 162 15.2 447

Gender
Female 534 52.9 660 62.9 1,194
Male 475 47.1 390 37.2 865

Year in School
L* Year 600 55.9 281 26.2 881
2"̂  Year 257 24.0 269 25.1 526
3̂ *̂ Year 125 11.6 270 25.2 395
4'” Year 58 5.4 187 17.4 245
5'̂  Year + 33 3.1 66 6.2 99

Ethnicity
White 941 85.2 800 70.7 1,741
Black 26 2.4 60 5.3 86
Hispanic 75 6.8 90 8.0 165
Asian 36 3.3 119 10.5 155
Indian 9 0.8 15 1.3 24
Other 17 1.5 48 4.2 65

Total 1,073 1,073 2,146

General Statistieal Interpretation

In order to deem a result statistically significance, a significant p  level of .007 

was required. Because of the very large samples and seven separate analysis of
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variance tests, a decision was made to be more conservative by using a significance 

level ofp<  .007 (.05/7).

When significant F  tests for physical activity level were diseovered, post hoe 

comparisons were necessary to determine the location of the differences. When there 

were significant differences among the four physical activity levels, the Games-Howell 

post hoc test was used beeause the Levene’s test for the assumption of homogeneity of 

variance for the mental health variables related to depression was usually violated.

When the post hoc tests revealed statistically significant differences between the 

physical activity levels, effect sizes were calculated (Cohen, 1988) to determine 

substantive significance between the groups. In this dissertation, a d ~  .2 was 

interpreted as a smaller than typical effect size, d ~  .5 a typical effect size, and a .8 a 

larger than typical effect size. These effect size interpretations are based on typical 

effects within the social sciences. The post hoc tests and effect sizes (d) are listed in 

the post hoc tables. Vaske, Gliner, and Morgan’s (2002) modification of Coben’s 

(1988) terminology, are used to interpret the size of the post hoc differences.

Interpretations of the effect sizes for the eta squares in the ANOVA tables are as 

follows: eta  ̂of about .010 is considered to be small or smaller than typical in the social 

sciences and eta  ̂about .090 is considered to be typical or medium. The interpretations 

are again based on Cohen (1988) and Vaske et al. (2002). The means and standard 

deviations for poor mental health of students for each independent variable are found in 

Tables 4.3, 4.6, 4.8, 4.10, 4.12, 4.15, 4.18, and 4.20.
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Main Research Questions 

Main Research Question One: Felt Hopeless

Table 4.2 shows that both the physical activity levels, F (3, 2014) = 8.39, p  < 

.001, eta = .01, and gender, T’ (1, 2014) = 27.34,/? < .001, eta = .01, showed significant 

differences on the felt hopeless mental health variable. No interactions were found to 

be significant. Within gender, females (M= 2.72) showed lower mental health levels 

(more feelings of hopelessness) than males (M= 2.23). The means and standard 

deviations for the ^elt hopeless variable of students in each physical activity level are 

found on Table 4.3. This gender difference {d=.21) was considered a smaller than 

typical effect size.

Table 4.2

ANOVA Source Table for “Felt Hopeless” Variable

Source SS d
f

MS F Partial 
P eta^

Physical Activity Level 82.89 3 27.63 8.39* <.001 .012

Student Group 16.86 1 16.86 5.12 .024 .003

Gender 89.90 1 89.90 27.34* <.001 .013
Physical Activity Level and 

Student Group Interaction 9.43 3 3.14 0.96 .413 .001
Physical Activity Level and 

Gender Interaction 14.80 3 4.93 1.50 .213 .002
Student Group and Gender 

Interaction
Physical Activity Level,

0.00 1 0.00 0.00 .999 .000

Student Group, and 
Gender Interaction

2.03 3 0.68 0.21 .893 .000

= /?<.007
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Table 4.3

Means, Standard Deviations, and n for “Felt Hopeless ” Variable
Variable n M SD

Physical Activity Level
0 Days 415 2.91 2.09
1-2 Days 563 2.58 1.89
3 ^  Days 627 2.43 1.76
5-7 Days 425 2.16 1.55

Student Group
CSU Group 993 2.36 1.71
NCHA Reference Group 1,037 2.67 1.95

Gender
Female 1,180 2.72 1.88
Male 850 2.23 1.75

Analyzing post hoc test comparisons showed significant differences among the 

four physical activity levels. The Levene's test for homogeneity of variance for the felt 

hopeless variable was violated {p < .001), thus the Games-Howell post hoc test for 

unequal variances was used. Table 4.4 reveals results from the post hoc comparisons 

on the felt hopeless variable. The mean felt hopeless rating for those with no days of 

physical activity was significantly higher (p < .001) than the rating for those with 3-4 

days of physical activity, but the effect size was smaller than typical {d = .25). Also 0 

days of physical activity was significantly higher than 5-7 days of physical activity {p < 

.001), with a typical effect size {d= .41). Finally, students with 1-2 days of physical 

activity showed more feelings of hopelessness than students reporting 5-7 days of 

physical activity, but the effect was smaller than typical {d = .24). The post hoc tests 

showed a linear trend in the felt hopeless variable. As physical activity level increased 

feelings of hopelessness decreased (mental health was better).
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Table 4.4

Pairwise Games-Howell Post Hoc Tests for Physical Activity Level on “Felt

Pairwise Effects

Mean
Diff P

ES
id)

95% Cl 
LL

UL
0 days vs. 1-2 days .33 .044 .17 .01 .66
0 days vs. 3-4 days .47 .001* .25 .15 .78
0 days vs. 5-7 days .73 .001* .41 .41 1.05
1-2 days vs. 3 ^  days .13 .574 .08 -.13 .40
1-2 days vs. 5-7 days .40 .001* .24 .12 .67
3-4 days vs. 5-7 days .26 .048 .16 .00 .52

Note. Cl = confidence interval; LL = lov^er limit; UL = upper limit; d ~ .2 = smaller 
than typical effect size; d~  .5 = typical effect size
*=p<  .008

Main Research Question Two: Felt Overwhelmed

The mental health variable of felt overwhelmed showed statistical significance 

only within the gender variable, F ( l ,  2011) = 103,p < .001, eta = .05. No interactions 

were found to be significant (Table 4.5). Within the significant gender variable, 

females (M= 4.66) showed lower mental health levels than males (M= 3.71) (Table 

4.6), with a typical effect size (tf =.49). Physical activity level was not found to be 

significant; therefore post hoc tests were not needed.

80



Table 4.5

ANOVA Source Table for “Felt Overwhelmed" Variable

Source SS d f MS F P
Partial

eta^
Physical Activity Level 39.35 3 13.12 3.51 .015 .005

Student Group 24.85 1 24.85 6.65 .010 .003

Gender 383.34 1 383.34 102.56* <.001 .049
Physical Activity Level and 

Student Group Interaction 45.72 3 15.24 4.08 .007 .006
Physical Activity Level and 

Gender Interaction 14.85 3 4.95 1.32 .265 .002
Student Group and Gender 

Interaction
Physical Activity Level,

0.38 1 0.38 0.10 .749 .000

Student Group, and 
Gender Interaction

4.13 3 1.38 0.37 .776 .001

*=p<  .007

Table 4.6

Means, Standard Deviations, and n for “Felt Overwhelmed” Variable
Variable n M SD

Physical Activity Level
0 Days 414 4.64 1.98
1-2 Days 563 4.25 1.97
3 ^  Days 626 4.17 2.00
5-7 Days 

Student Group
424 4.03 2.01

CSU Group 989 4.07 1.98
NCHA Reference Group 

Gender
1,038 4.44 2.00

Female 1,177 4.66 1.90
Male 850 3.71 2.01
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Main Research Question Three: Felt Exhausted

The mental health variable offelt exhausted (not from physical activity) 

exhibited statistical significance among a few variables (Table 4.7). The variables of 

physical activity level, F (3, 2008) = A .\ l ,p ^  .006, eta = .01; student group, F ( l ,

2008) = 9.16,/7 = .003, eta = .01, and gender F ( l ,  2008) = 75.84,/? < .001, eta = .04, all 

showed significant differences. The interaction of physical activity level and student 

group was also significant, F  (3, 2008) = 4.51,/? = .004, eta =.01. The felt exhausted 

means of the NCHA reference group decreased as physical activity levels increased, 

where CSU students maintained a steady level. There was a significant difference 

between 0 days and 5-7 days of physical activity on the felt exhausted variable of the 

NCHA reference group {p < .001, d= .47), with a typical effect size.

Table 4.7

Source SS d f MS F P
Partial

eta^
Physical Activity Level 49.44 3 16.48 4.17* .006 .006

Student Group 36.24 1 36.24 9.16* .003 .005

Gender 300.04 1 300.04 75.84* <.001 .036
Physical Activity Level and 

Student Group Interaction 53.53 3 17.84 4.51* .004 .007
Physical Activity Level and 

Gender Interaction 15.34 3 5.12 1.29 .275 .002
Student Group and Gender 

Interaction 0.71 1 0.71 0.18 .671 .000
Physical Activity Level, Student 

Group, and Gender 
Interaction 18.25 3 6.08 1.54 .203 .002

*  == p<  .007
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The NCHA reference group students (M= 4.31) showed lower mental health 

than the CSU group (M= 3.90), but the effect was smaller than typical {d = .20). In 

addition, Table 4.8 shows that females {M= 4.46) reported lower mental health levels 

than males (M= 3.64) with a typical effect size (<i = .41). There was a significant 

difference between the various physical activity levels on ihtfelt exhausted variable.

To reveal which physical activity groups were different, a post hoc test was necessary. 

Upon finding a Levene's test of homogeneity of variance that was significant (violated) 

for the felt exhausted variable {p = .042), the Games-Howell post hoc test was used. 

After the post hoc tests were analyzed for physical activity level, significant differences 

were found between 0 days (M= 4.43), and 5-7 days {M= 3.80) aXp< .001, with a 

smaller than typical effect {d =.30) (Table 4.9).

Table 4.8

Variable n M SD
Physical Activity Level

0 Days 414 4.43 2.10
1-2 Days 563 4.21 1.95
2)-A Days 626 4.03 2.06
5-7 Days 424 3.80 2.04

Student Group
CSU Group 989 3.90 2.03
NCHA Reference Group 1,038 4.31 2.04

Gender
Female 1,177 4.46 1.96
Male 850 3.64 2.06
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Table 4.9

Games-Howell Pairwise Post Hoc Tests for Physical Activity Level on “Felt

Pairwise Effects Mean
Diff. P

ES
id)

95% Cl 
LL UL

Post Hoc Tests of Main Effects 
0 days vs. 1-2 days .23 .111 .11 -0.10 0.56
0 days vs. 3 ^  days .40 .012 .19 0.06 0.73
0 days vs. 5-7 days .61 <.001* .30 0.25 0.98
1-2 days vs. 3-4 days .16 .475 .09 -0.13 0.46
1-2 days vs. 5-7 days .38 .014 .21 0.04 0.72
3-4 days vs. 5-7 days .22 .315 .11 -0.11 0.54

Note. Cl = confidence interval; LL = lower limit; UL = upper limit; d~  .2 = smaller 
than typical effect size, d~  .5 ^  typical effect size 
*=p<  .007

Interpretation of the significant interaction. Figure 4.1 illustrates the 

statistically significant interaction between physical activity level and student group on 

the felt exhausted variable. After finding the interaction, careful examination of the 

interaction and main effects followed. The CSU group reported exhaustion similarly 

across the physical activity levels, revealing a steady trend. Among the NCHA 

reference group, however, as the physical activity level increased students reported 

feeling less exhausted.
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Felt Exhausted (Not From Physical Activity)

Figure 4.1. The estimated marginal means offelt exhausted for the interaction between 
physical activity level and student group plot the interaction showing four simple 
effects.

When plotted on the same graph, as in Figure 4.1, the student groups revealed 

an interaction. It was necessary to compute a one-way ANOVA and contrasts for this 

interaction. To glean more detailed data, it was necessary to create eight new levels of 

the physical activity variable, containing every combination of physical activity level 

and student group. The first four new levels contained CSU students with 0, 1-2, 3 ^ ,  

and 5-7 days of physical activity respectively. The final four new levels contained 

NCHA reference group students with 0, 1-2, 3-4, and 5-7 days of physical activity
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respectively. The overall ANOVA for the new variable was F  (7, 2101) = 6.63, p < 

.001, eta = .02. Levene’s test for equality of variances was checked and was not 

violated {p = .197).

The follow-up contrasts compared corresponding student group means for each 

of the four levels of physical activity. Figure 4.1 and Table 4.10 show the four 

contrasts comparing the two student groups on each physical activity level. Assuming 

equal variances, only the first two contrasts were significant. The first contrast 

compared the CSU group and NCFIA reference group students who were not physically 

active during the week [t (2101) = -3.23,p  = .001 (2-tailed)]. The CSU group showed 

better mental health (M= 4.00) than the NCHA reference group (M= 4.66) among 

students with 0 days of physical activity. The second contrast compared the CSU group 

and NCHA reference group students who were physically active 1-2 days a week [t 

(2101) = -2.2,2, p  = .005 (2-tailed)]. The CSU group showed better mental health (M = 

3.93) than the NCHA reference group (M= 4.40) among students with 1-2 days of 

physical activity. These two significant contrasts revealed smaller than typical effect 

sizes at 6? = . 14 and d=.\2 respectively. The third and forth contrasts measured the two 

higher physical activity levels between the student groups and were not statistically 

significant. Thus, for the felt exhausted dependent variable, the significant interaction 

was because the NCHA group felt more exhausted if they had little or no physical 

activity, but there was not a significant difference between the CSU and NCHA group 

who were activity 3 or more days.
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Table 4.10

Means, Standard Deviations, and n for “Felt Exhausted” as a Function of

CSU Group NCHA Reference
Group

Physical Activity Levels n M SD n M SD t
0 days of physical activity 153 4.00 2.08 280 4.66 2.08 -3.23*
1-2 days of physical activity 257 3.93 1.96 328 4.40 1.92 -2.82*
3-4 days of physical activity 359 3.86 2.03 292 4.23 2.07 -2.31
5-7 days of physical activity 279 3.87 2.10 161 3.71 1.97 0.81

Total 1,048 3.90 2.04 1,061 4.32 2.03

*=p<  .007

Main Research Question Four: Felt Very Sad

The mental health variable offelt very sad showed statistical significance on the 

physical activity level, F  (3, 2013) = 5.95, p<  .001, eta = .01; and gender F( l ,  2013) = 

84.21,/? < .001, eta = .04. The ANOVA source Table 4.11 displays the details for these 

significant variables. Females (M = 3.44) reported lower mental health levels than 

males (M = 2.58) with a typical effect size (J=.46), as shown on Table 4.12.
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Table 4.11

ANOVA Source Table for “Felt Very Sad” Variable

Source SS d f MS F Partial 
P eta^

Physical Activity Level 64.17 3 21.39 5.95* <.001 .009

Student Group 3.47 1 3.47 0.97 .326 .000

Gender 302.86 1 302.86 84.21* <.001 .040
Physical Activity Level and 

Student Group Interaction 9.85 3 3.28 0.91 .434 .001
Physical Activity Level and 

Gender Interaction 8.10 3 2.70 0.75 .522 .001
Student Group and Gender 

Interaction
Physical Activity Level, Student

3.85 1 3.85 1.07 .301 .001

Group, and Gender 
Interaction

8.49 3 2.80 0.78 .506 .001

*=p<  .007

Table 4.12

Variable n M SD
Physical Activity Level

0 Days 416 3.39 2.06
1-2 Days 566 3.18 2.01

Days 625 3.03 1.92
5-7 Days 424 2.73 1.73

Student Group
CSU Group 990 2.97 1.88
NCHA Reference Group 1,039 3.19 2.01

Gender
Female 1,180 3.44 1.99
Male 849 2.58 1.78
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The Games-Howell post hoc tests for physical activity revealed significant 

differences between 0 days (M= 3.39) with 5-7 days (M= 2.73) atp< .001; a smaller 

than typical effect size (d =.35). Another significant post hoc difference for physical 

activity was revealed between 1-2 days (M= 3.18) with 5-7 days (M= 2.73) atp  

=.001; a smaller than typical effect size (<i=.24). Table 4.13 shows these significant 

post hoc tests for physical activity.

Table 4.13

Pairwise Games-Howell Post Hoc Tests for Physical Activity Level on “Felt Very

Pairwise Effects Mean
Diff P

ES
id) LL

95% Cl
UL

0 days vs. 1-2 days .26 .177 .10 -.07 .60
0 days vs. 2)—A days .38 .014 .18 .06 .70
0 days vs. 5-7 days .69 <.001* .35 .36 1.02
1-2 days vs. 3-4 days .11 .741 .07 -.17 .40
1-2 days vs. 5-7 days .43 .001* .24 .13 .73
2-A days vs. 5-7 days .32 .024 .16 .03 .60

Note. Cl = confidence interval; LL = lower limit; UL = upper limit; d ~  .2 = smaller 
than typical effect size, d~  .5 = typical effect size
*  = p <.008

Main Research Question Five: Felt Depressed

The mental health variable offelt depressed revealed differences between 

physical activity levels, F  (3, 2014) = 10.37,/? < .001, eta = .02, and between the 

gender variable, F( l ,  2014) = 10.63,/? = .001, eta = .01, (Table 4.14). Females {M = 

2.15) showed lower mental health levels than males (M= 1.82); a smaller than typical 

effect size (t/=.20). Table 4.15 displays the mean and standard deviation data for the 

felt depressed dependent variable for each independent variable.
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Table 4.14

ANOVA Source Table for “Felt Depressed” Variable

Source SS d f MS F P
Partial

eta^
Physical Activity Level 85.84 3 28.61 10.37* <.001 .015

Student Group 6.14 1 6.14 2.23 .136 .001

Gender 29.34 1 29.34 10.63* .001 .005
Physical Activity Level and 

Student Group Interaction 8.62 3 2.87 1.04 .373 .002

Physical Activity Level and 
Gender Interaction 15.95 3 5.31 1.93 .123 .003

Student Group and Gender 
Interaction

Physical Activity Level,

0.15 1 0.15 0.06 .814 .000

Student Group, and 
Gender Interaction

3.23 3 1.08 0.39 .760 .001

-- p< .007

Table 4.15

Variable n M SD
Physical Activity Level

0 Days 414 2.35 2.02
1-2 Days 565 2.10 1.72
3 ^  Days 628 1.93 1.61
5-7 Days 424 1.68 1.24

Student Group
CSU Group 992 1.90 1.59
NCHA Reference Group 1,038 2.12 1.76

Gender
Female 1,180 2.15 1.74
Male 850 1.82 1.58

The Games-Howell post hoc of physical activity level on felt depressed, showed 

in Table 4.16, reveals differences between 0 days (M= 2.35) with 3 ^  days {M= 1.93)
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of physical activity (d=.23,p = .001), a smaller than typical effect size. Additionally, 0 

days (M= 2.35) of physical activity was significantly different with 5-7 days (M =

1.68) of physical activity (d= A0,p < .001), a typical effect size.

Table 4.16

Pairwise Games-Howell Post Hoc Tests for Physical Activity Level on “Felt 
Depressed, ” Effect Sizes (Cohen, 1988), and 95% Confidence Intervals

Pairwise Effects Mean
Diff P

ES
id)

95% Cl 
LL UL

0 days vs. 1-2 days .29 .071 .13 -.02 .60
0 days vs. 3-4 days .44 .001* .23 .14 .74
0 days vs. 5-7 days .69 <.001* .40 .40 .99
1-2 days vs. 3-A days .15 .401 .10 -.10 .39
1-2 days vs. 5-7 days .40 .000 .28 .16 .64
3 ^  days vs. 5-7 days .25 .021 .17 .03 .48

Note. Cl = confidence interval; LL = lower limit; UL = upper limit; d~  2  = smaller 
than typical effect size, d~  .5 = typical effect size
* =p< .008

Main Research Question Six: Considered Attempting Suicide

Table 4.17 reveals no significant differences within any of the independent 

variables on the considered attempting suicide mental health variable. Thus, no post 

hoc tests were necessary as a result of the findings. The mean and standard deviation 

data (Table 4.18) implies that students with 0 through 2 days of physical activity report 

a higher mean for the considered attempting suicide variable; however, it was not 

statistically significant.
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Table 4.17

ANOVA Source Table for "Considered Attempting Suicide” Variable

Source SS d f MS F p Partial
eta^

Physical Activity Level 4.87 3 1.62 2.76 .041 .004

Student Group 0.03 1 0.03 0.05 .826 .000

Gender 0.18 1 0.18 0.31 .579 .000
Physical Activity Level and 

Student Group Interaction 0.16 3 0.05 0.09 .965 .000
Physical Activity Level and Gender 

Interaction 5.31 3 1.77 3.01 .029 .004
Student Group and Gender 

Interaction 0.94 1 0.94 1.60 .206 .001
Physical Activity Level, Student 

Group, and Gender Interaction 0.50 3 0.17 0.28 .839 .000

Table 4.18

Variable n M SD
Physical Activity Level

0 Days 416 1.22 0.81
1-2 Days 564 1.24 0.92
3 ^  Days 627 1.16 0.71
5-7 Days 424 1.10 0.56

Student Group
CSU Group 992 1.16 0.75
NCHA Reference Group 1,040 1.20 0.79

Gender
Female 1,181 1.19 0.79
Male 851 1.17 0.74
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Main Research Question Seven: Attempted Suicide

Finally, Table 4.19 displayed no significant differences for the three 

independent variables or on the interactions for attempted suicide. Table 4.20 displays 

the mean and standard deviation data for the independent variables on the attempted 

suicide variable. Since the data were not statistically significant, it is difficult to draw 

conclusions of real-world value for this variable.

Table 4.19

ANOVA Source Table for “Attempted Suicide ” Variable

Source SS d f MS r. Partial r  p 2 ^  eta
Physical Activity Level 1.64 3 0.55 3.73 .011 .006

Student Group 0.00 1 0.00 0.00 .993 .000

Gender 0.57 1 0.57 3.91 .048 .002
Physical Activity Level and 

Student Group Interaction 0.50 3 0.17 1.14 .330 .002

Physical Activity Level and 
Gender Interaction 0.41 3 0.14 0.94 .423 .001

Student Group and Gender 
Interaction 0.00 1 0.00 0.00 .984 .000

Physical Activity Level, Student 
Group, and Gender Interaction 0.24 3 0.08 0.56 .645 .001
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Table 4.20

Variable M SD

Physical Activity Level
0 Days 1.03 021
1-2 Days 1.08 0.61
3-4 Days 1.03 0.25
5-7 Days 1.02 0.19

Student Group
CSU Group 1.04 0.41
NCHA Reference Group 1.04 0.36

Gender
Female 1.03 0.30
Male 1.06 0.48

Summary

The statistically significant differences on the physical activity levels for the 

seven mental health variables related to depression ranged from the least acceptable 

value of/i < .008 down Xo p  < .001. A linear trend was revealed across each of the first 

five mental health variables related to depression; as the physical activity level 

increased, mental health related to depression improved. There were seven significant 

physical activity post hoc tests revealed at the p < .008 level. Six of these seven 

differences were between students reporting 0 days of physical activity and either 3 ^  

days or 5-7 days of physical activity. The other difference was between students 

reporting 1-2 days and 5-7 days of physical activity. This led me to believe that the 

majority of differences lie between the mental health of those with 0 days and those 

with 3 or more days of physical activity per week. So the higher frequency of weekly 

physical activity corresponds with better mental health. Zero days of weekly physical
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activity has more relation to poor mental health. The results of the seven 3-way 

ANOVAs are summarized in Table 4.21.

Table 4.21

Summary Table o f Statistically Significant Results

Dependent Variable Student Group Gender Interaction

Felt Hopeless 0> 3^
0>5-7 - F>M

Felt Overwhelmed
l-2>5-7

F>M
Felt Exhausted 0>5-7 NCHA>CSU F>M PAx SG
Felt Very Sad 0>5-7 F>M

Felt Depressed
l-2>5-7

0>3-4
0>5-7 - F>M

Considered Attempting 
Suieide

l-2>5-7

— —

Attempted Suicide — — — —

Note. PA = physical activity; F = female; M = male; SG = student group; 0 = no days; 
1-2 = 1-2 days; 3 ^  = 3 ^  days; 5-7 = 5-7 days; — = not significant

Among the first five mental health variables related to depression, there were 

significant differences within gender. All of the gender differenees revealed males self 

reporting better mental health than females. There was one significant difference 

between the student groups {p = .003) within the felt exhausted variable. In this case, 

the CSU group experienced, on average, better mental health than the NCHA reference 

group. There was one interaction found between physical activity and student group 

within the felt exhausted variable, p = .004. The interaetion showed that the NCHA 

reference group had better mental health as the physical activity level increased while
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the CSU group had steady levels of mental health as physical activity levels increased. 

Within the mental health variables related to depression there were a total of 16 out of 

84 significant differences at p  < .007.

In summary, the data identified physical activity level and gender as the main 

factors that showed the most significant differences among several of the mental health 

variables that reflected mild poor mental health. Students who had medium to high 

physical activity levels reported better mental health than students with lower physical 

activity levels. Overall, men reported better mental health than women. The mental 

health variables that mentioned suicide showed no significant differences among the 

physical activity levels, student groups, or genders. This led to the conclusion that 

gender and physical activity level made a difference in the first five mental health 

variables related to depression; however, the effect sizes were mostly smaller than 

typical. There was a low frequency of students reporting these more severe mental 

health issues. The independent variables of physical activity, student group, and gender 

showed no differences or interactions on the two suicide items. Most of the differences 

were found only among the less severe mental health issues.
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CHAPTER 5: DISCUSSION

The information gained from this dissertation may contribute to the knowledge 

of college health research. The purpose of this research was to analyze the 

relationships between mental health, physical activity level, and gender among 

undergraduate students. In the dissertation, I separated the student group variable into 

Colorado State University (CSU) students and the National College Health Assessment 

(NCHA) national reference group students. The main concepts and focus of the 

research, however, were the physical activity and mental health variables related to 

depression. The physical activity levels I analyzed were 0 days, 1-2 days, 3 ^  days, 

and 5-7 days of weekly physical activity. Other analysis included seven mental health 

variables related to depression based on frequencies measured in the students’ previous 

school year. These variables ranged from mild mental health concerns (e.g., sadness) to 

severe mental health concerns (e.g., suicide contemplation and attempted suicide). This 

chapter focuses on the results of the dissertation for each research question.

Rationale

The research theory employed in this dissertation is that physical activity is a 

positive influence on mental health related to depression. This theory was based on the 

cumulative research of Craft et al. (2007); Donaghy (2007); Dunn et al. (2001); Fox 

(1999); Harris et al. (2006); Paluska and Schwenk (2000); and Wiles et al. (2007). It 

has been used to study the relationship between mental health and physical activity.
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Previous research findings indicated that physical activity has the ability to positively 

affect and possibly prevent mental health issues, particularly depression. In this 

dissertation, I expected the combination of outcomes for the four physical activity 

levels among the student groups and genders to reflect different mental health levels. 

For example, I expected men to have better overall mental health than women, and The 

CSU group to have better mental health than the NCHA reference group. Adding 

physical activity into the mix of variables, I predicted students with higher physical 

activity levels to have better mental health than students with lower physical activity 

levels as suggested in previous trends. Even though this dissertation is based on survey 

data, the findings in this dissertation were congruent with the majority of the previous 

research, which includes random control trials, quasi-experimental studies, and meta-

analyses.

Research Approach

The research approach in this dissertation was comparative in nature, with four 

nonrandomly-assigned physical activity groups. Physical activity, an attribute 

independent variable may have been high in some students because they were involved 

with sports. Participants were not randomly assigned to the two student groups (CSU 

group and NCHA reference group students) because they were already intact groups 

(nonequivalent comparison group design) (Morgan et ah, 2004). These survey data 

were said to be objective because one could easily quantify the items contained on the 

survey (Gliner & Morgan, 2000). No additional analysis was necessary because the 

items on the survey had been answered quantitatively and could be assumed without 

misinterpretation. Because of the extensive methodological coursework I have
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completed, the use of quantitative survey data was a match with my skill set and 

familiarity. So it was advantageous for me to analyze the data quantitatively.

Other research methods were possible for collecting this data. For example, if 

one were to attempt to make the research experimental, the survey could be used as a 

pretest and posttest instrument to measure mental health based on a physical activity 

intervention on campus. Quasi-experimental research may be an alternative to true 

experimental research for institutions with limited time, money, and other resources. 

The findings from this dissertation could initiate integration between counseling centers 

and health clinics at universities. The findings of this dissertation extend only to the 

participating undergraduate students at CSU and those students at reference group 

institutions.

The theoretical framework for this dissertation is based on objectivism. Crotty 

(1998) states:

Objectivism is the epistemological view that things exist as meaningful entities 
independently of consciousness and experience, that they have truth and 
meaning residing in them as objects (‘objective’ truth and meaning, therefore), 
and that careful (scientific?) research can attain that objective truth and 
meaning, (pp. 5-6)

Survey research in the spirit of post-positivism embodies a belief that the participants in 

the research may reveal provisional truths, as introduced in Popper’s philosophy 

explained by Crotty (1998).

This theoretical perspective provided a context for the research process because 

the dissertation pertained to the mental health of human subjects. I felt that human 

subjects are a population in constant flux; therefore I treated them as such. However, 

during the survey completion, I assumed the students’ truthfulness and I trusted their
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willingness to participate in the entire survey. I was convinced of the integrity in the 

overall trends that resulted from the data collection and analysis. With objectivism as 

the theoretical framework for this dissertation, my goal was to discover the truths about 

physical activity and mental health related to depression, as two separate yet 

meaningful entities under the umbrella of health.

The statistical approach used for this dissertation was inferential statistics.

Using inferential statistics enabled me to make judgments about my population based 

on the differences between the various groups. The epistemology in this research 

approach was the scope of knowledge available from previous research, as explained in 

the review of literature. Previous research aided my decision to use three specific 

independent variables. The ontological assumptions I made were inherent in this 

research because previous literature has paved the way for the link between physical 

and mental health. Physical and mental health related to depression had strong 

implications within my student population, similar to other social science research. An 

additional ontological assumption helped ground the research in the quantitative 

tradition, in that I applied the physical and mental health variables related to depression 

measured by the survey data to the Likert scale.

The student group and gender independent variables were both dichotomous. 

Physical activity and mental health related to depression were ordinal variables. The 

main design was seven between-groups, three-way ( 4 x 2 x 2 )  factorial ANOVAs. The 

research consisted of complex difference questions.

I based the research design on the quality, format, and content of the already 

established NCHA survey instrument. The NCHA survey breadth was excellent;
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however, the depth of each item was limited. It merely skimmed the surface of the 

physical activity and mental health constructs and revealed limited information. The 

format of the survey was forced choice. The NCHA survey queried the frequency of 

both physical activity and mental health in a Likert-scale format. The physical activity 

item inquired about weekly exercise frequency. The physical activity construct had an 

eight-point Likert scale that ranged from 0 days to 7 days of physical activity per week. 

The mental health construct inquired about seven mental health-related emotions and 

actions. The mental health construct had a seven-point Likert scale ranging from never 

in the last school year to 77 or more times in the last school year.

The NCHA survey results for the physical activity item were dependent upon 

the distribution of scores along the Likert scale. For example, since few students 

reported 5-7 days of physical activity, there was not an equal distribution of scores on 

the Likert scale. For statistical comparison, the best-case scenario would have been an 

equal distribution of responses across the Likert scale for each independent variable 

group. That configuration would have allowed for more detailed comparisons of 

various levels of physical activity and mental health related to depression. Because the 

student group and gender independent variables were dichotomous, they offered a 

better chance of equal distributions of scores in each level or category. For the mental 

health dependent variable, the best comparison would have shown a normal curve 

within each subgroup compared.

Some issues of concern with this design were that 1) it was nonrandom 

assignment without a pretest; 2) it was impossible to determine the similarity of the 

groups before the physical activity; and 3) there was weak equivalence, especially if the
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participants volunteered and any difference in outcomes might be due to differences in 

groups (Morgan et al., 2004). Also, some students may have felt more pressure to 

complete the survey than other students because of their relationship with the 

professors, a classmate, etc., which could cause a weakness in equivalence. To 

improve the research design, students could have been recruited more randomly 

throughout campus rather than in just the core curriculum courses, which contained 

mostly first and second year students. However, the sample was representative in that 

it contained students from all majors. Another way to improve the research design 

would have been to use random assignment with a pretest in the form of true 

experimental research. However, because the focus of the analysis is physical activity, 

this approach could be difficult to actually use.

Overall Research Objective

The overall research objective was to determine the relationship between 

physical activity level, student group, and/or gender and mental health variables related 

to depression for the target student population. An additional goal was to determine 

interactions of physical activity, student group, and/or gender on the mental health 

variables related to depression? Because there were seven mental health variables 

related to depression, I asked the following more specific questions to attain the overall 

research objective.

Main Research Questions

Each research question targeted a different mental health variable related to 

depression. I analyzed all of the responses to these questions using a 4 x 2 x 2 

ANOVA. This analysis of variance compared the physical activity, student group
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(CSU group and NCHA reference group students), and gender variables for each 

mental health variable.

Research Question One

The first research question focused on the relationship of physical activity level, 

student group, and/or gender on the feeling things were hopeless variable. Using an 

ANOVA test, I found significant differences among the students’ physical activity 

levels and between genders. The mean felt-hopeless rating for those students with no 

days of physical activity was significantly higher than the rating for those students with 

3-4 days of physical activity, but the effect size was smaller than typical. Also, the 

response rate for 0 days of physical activity was significantly higher than for 5-7 days 

of physical activity, with a typical effect size. These results indicated that students with 

little weekly physical activity experience feelings of hopelessness more often than 

students with 3 to 7 days of weekly physical activity. Also, students with 1-2 days of 

physical activity showed more feelings of hopelessness than students who reported 5-7 

days of physical activity, but the effect was smaller than typical. Overall, students with 

low physical activity levels experienced more hopelessness than students with higher 

physical activity levels. Within gender, females showed lower levels of mental health 

(more feelings of hopelessness) than males. This gender difference reflects a smaller- 

than-typical effect size. I found no significant differences between the student groups 

of CSU and the NCHA reference group. In addition, I found no interactions to be 

statistically significant for the first mental health variable.
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Research Question Two

The second research question addressed the relationship of physical activity 

level, student group, and/or gender on the feeling overwhelmed by all you had to do 

variable. The ANOVA test showed that gender was the only significant difference 

among the groups analyzed. Females showed lower mental health levels than males, 

with a small to typical effect size. The analysis showed no differences between the 

various physical activity levels, the student groups, and the interactions of the three 

independent variables.

Research Question Three

The third research question focused on the relationship of physical activity 

level, student group, and/or gender on the feeling exhausted (not from physical activity) 

variable. Physical activity level, student group, and gender all showed significant 

differences for this variable. The NCHA reference group students showed lower 

mental health than the CSU group, but the effect was smaller than typical. Females 

showed lower mental health levels than males, with a small to typical effect size. An 

analysis of the post hoc tests for physical activity level showed significant differences 

between the 0 and 5-7 day levels, with a smaller than typical effect. There was also an 

interaction between physical activity level and student group. This was the only 

interaction found among all of the data that was computed. The CSU group reported 

similarly across all physical activity levels on the felt exhausted variable. However, the 

NCHA reference group reported feeling less exhausted as physical activity levels 

increased.
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With this information it was important to look at the differences between each 

student group for each physical activity level. A one-way ANOVA with four follow-up 

contrasts were calculated and two significant simple effects were found. The results 

indicated significant differences between the CSU student group and the NCHA 

reference group in both the 0 days and 1-2 days of physical activity. Both of these 

significant differences had smaller than typical effect sizes. The third and forth 

contrasts measured the two higher physical activity levels ( 3 ^  and 5-7 days) between 

the student groups, and were not significant.

When both student groups were compared, the NCHA reference group was, on 

average, more exhausted (not from physical activity) than the CSU group. These 

interaction results indicated there is no significant difference between the CSU group 

and the NCHA reference group except on the two lower levels of physical activity. 

Research Question Four

The fourth research question addressed the relationship of physical activity 

level, student group, and/or gender on the /e/t very sad variable. Physical activity level 

and gender responses relative to this variable were statistically significant. Females 

showed lower mental health levels than males. The Games-Howell post hoc tests for 

physical activity level revealed significant differences between 0 days and 5-7 days, 

with a smaller than typical effect size. I found another significant difference between 

1—2 days and 5-7 days of physical activity, with a smaller than typical effect size. In 

both cases, mental health was better among the students with higher physical activity 

levels.
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Research Question Five

The fifth research question dealt with the relationship of physical activity level, 

student group, and/or gender on the feeling so depressed that it was difficult to function 

variable. This variable revealed differences between physical activity levels and 

between the gender variable. Females showed lower mental health levels than males, 

with a smaller than typical effect size. The Games-FIowell post hoc test for physical 

activity level revealed differences between the 0-days and both the 3-4 days and 5-7 

days levels. Again, the trend continued to show that higher physical activity levels 

correspond with better mental health.

Research Question Six

The sixth research question focused on the relationship of physical activity 

level, student group, and/or gender on the seriously considered attempting suicide 

variable. I found no significant differences among any of the independent variables 

relative to this mental health variable. Not many students reported considering suicide, 

even occasionally, so the results for this variable were highly skewed.

Research Question Seven

The seventh research question addressed the relationship of physical activity 

level, student group, and/or gender on the attempting suicide variable. Similar to the 

results for research question six, there were no significant differences among any of the 

independent variables relative to research question seven. This dependent variable had 

very low response rates. As a result, it would be hard to find significant group 

differences for the independent variables.
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Measures

Because of the nature of inferential statistics, potential threats to reliability and 

validity were present in this study. The notion of internal validity rules out other 

factors, or covariates, that could affect the relationship of physical activity to poor 

mental health. One typical threat to validity across the literature on this topic was that 

the various research studies used different operational definitions. For example, one 

study may have measured physical activity differently than another study. The NCHA 

used self-report data that involved no direct physical measurement on either the 

physical activity or mental health variable. In addition, the reference group data came 

mostly from universities and colleges throughout the United States. It is unknown 

which universities are included in the dataset as it is confidential information. Not 

knowing exactly what institutions the data came from could result in an external 

validity problem when generalizing results. If this is true, there could be a higher/lower 

occurrence of depression, or physical activity, or both in that particular area rather than 

in the area from which this survey was administered (northern Colorado). Hence, if a 

significant difference was found between the CSU group and the reference group, that 

difference could be the result of something outside of the dissertation constructs.

The groups both contained 1,073 participants, large enough groups to have high 

validity. However, the reference group was so large (more than 60,000) that the data 

revealed many significant findings with very much smaller than typical effect sizes. I 

utilized the effect sizes to locate substantive significance. Again, because other 

researchers collected the reference group data, there could have been extraneous 

environmental events occurring; such as a tragedy on campus before the launch of the
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survey that cannot be identified at the present time. Such an event could have 

influenced the number of surveys completed and the truthfulness of those that were 

completed.

Depending on the time of data collection, school breaks/vacations could have 

affected the responses that contain the phrase, in the last 30 days.... The CSU data 

collection was timed so that spring break behaviors were not included in the 30-day 

time frame mentioned in the questions. My desire was to discover only habits of the 

students that were present during their stay at CSU rather than when they were on a 

holiday break. It doesn’t seem likely that the time of the data collection (February) 

affected the CSU sample. However, survey timing could have affected the data from 

other schools in the NCHA reference group.

I gained evidence based on content validity because ACHA experts agreed that 

the survey measured overall health of college students, as it purports. The evidence 

based on response processes was unknown for the reference group because various 

processes may have been used. For example, one institution could have used randomly 

mailed surveys, whereas other institutions could have surveyed students in randomly 

selected classrooms. With the use of Web surveys, some institutions may have 

randomly selected students to receive the survey via email for completion online.

External validity for the CSU sample could be rated medium to high because of 

the large student sample taken from a required, all-university core curriculum class. 

However, there may have been survey response bias from the students because they 

were attending a health and wellness class, and the survey topic was health. In terms of 

generalizability, the student sample was a good demographic match to the entire CSU
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student population taking general education courses, so it represented CSU well. The 

generalizability of the reference group data may not have been representative of all 

college students because it was a costly and time-consuming instrument to administer. 

Therefore, the data may be biased toward institutions with larger budgets, time, and 

staff for data collection and analysis.

The validity limitations for the external population data of this research 

represent a threat that prohibits generalizing the findings to the entire population. 

Generalizing to all CSU students results in medium to high external validity because 

CSU had a convenience sample that showed good representation of the actual 

population. As noted previously, I did not collect the NCHA reference group data; 

rather, they were submitted to the ACHA from 107 schools mostly throughout the 

United States. Hence, these data were out of my control. Assuming the reference 

group institutions collected random samples, there should not have been any issues; 

however, one cannot be certain of random samples and good response rates.

Limitations and Delimitations

As in any research, this dissertation research had its limitations. Three main 

limitations affected the results. One of the greatest limitations was that the reference 

group data were secondary data from ACHA rather than data 1 collected. The CSU 

data came from select classrooms where professors allowed me into the classroom to 

conduct the survey. As a result, 1 used a convenience sampling procedure for this 

dissertation. Therefore, the dissertation results were not fully generalizable to all 

undergraduate students at CSU and, especially, throughout the nation. However, 

because the CSU courses were required for all undergraduates and there was a high
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response rate for the first and second year CSU students taking the pencil-and-paper 

survey in the classroom, the dissertation reflects a high representation of the CSU 

population.

A second limitation in this dissertation was the reliance on self-reported data 

from the participants. The study is based on an assumption that the participants 

understood the questions and honestly responded. In this quantitative study, the 

findings were subject to interpretation. I excluded students with missing responses 

from the analysis. Students could not have missing data for the physical-activity item, 

the mental-health items, the gender item, or the year-in-school item to be included for 

analysis among the research questions that required those variables. I filtered the year- 

in-school survey item to include all undergraduate students because they were the target 

population.

A third limitation included the wording of the physical-activity survey item.

The item uses the term exercise rather than physical activity. Ideally, if I had had the 

freedom to create the survey, I would have used the term physical activity. In this 

regard, there is a disparity between the wording of the survey and that of the Healthy 

Campus 2010 objective for physical activity. The survey uses exercise, and the 

objectives use physical activity instead of exercise because of the possible confusion 

between the terms. For example, some students may be very physically active 

throughout the day, but when they read the word exercise they do not think to include 

all physical activities that they may have done. I could not add a definition of exercise 

to the appropriate item as desired. A physical activity definition may have assisted 

respondents in more accurately answering the item. However, because the wording of
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the survey was somewhat based on the Healthy Campus 2010 objectives, the constructs 

coincided well. Using the established NCHA instrument allowed no freedom for me to 

add questions without paying an extra fee, which was beyond the scope of the research 

budget. Therefore, this dissertation was limited to the questions on the established 

NCHA survey instrument.

There were three main delimitations to account for in this research. One 

delimitation was that the dissertation was confined to CSU students and the NCHA 

reference group students. Therefore, the results were generalizable only to the groups 

studied. Otherwise, because of the good sample representation, the research would 

have lent itself to being generalized. The second delimitation was that the dissertation 

considered for analysis only students who self-reported that they were undergraduates 

(first year through fourth year-plus). The data were delimited to 2007 spring semester 

students, so the research excluded students who did not enroll in that semester. The 

third delimitation was that the CSU sample included only students who attended a 

required health and exercise science course on the day of survey administration. And 

sampling core curriculum classes limited the time and dates on which the actual data 

collection could happen. Much like at other universities, CSU group students typically 

fulfill required courses during their freshman or sophomore year in college. Therefore, 

the CSU student sample included an overrepresentation of freshmen and sophomore 

students. How the samples were gleaned at the NCHA reference group institutions was 

unknown, so representation could not be determined.
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Conclusions

The research in this dissertation has shed light on the relationship between 

mental health and physical activity levels. Higher levels of physical activity showed a 

positive, linear relationship with better mental health among college students. As 

physical activities increased, mental health improved. Not many such studies have 

been identified within the college student demographic. However, within this 

dissertation, the students who self-reported higher physical activity levels also reported 

better overall mental health related to depression. Students who reported 0 days of 

physical activity typically had poorer levels of mental health related to depression in 

comparison to students who reported more days of physical activity. Therefore, those 

students reporting 5-7 days of physical activity had better mental health (as reflected in 

responses to most variables) than students in all other physical activity levels. Among 

the four physical activity levels, those reporting 0 days of physical activity often 

reported statistically significant poorer mental health related to depression. When 

differences were found to be statistically significant, their effect sizes were usually 

typical or smaller than typical effect sizes. However, it is critical to note the 

substantive importance of the trend that this study indicates between physical activity 

and mental health in all variables except the suicide-related variables. In addition, even 

though the suicide-related variables showed no statistical significance, it is still 

important to note that the trend followed that of the other five variables concerning 

poor mental health related to depression. Since this was not experimental research, it is 

impossible to show causation between the variables of physical activity and mental 

health related to depression. However, there was clearly some level of association
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between increased physical activity and better mental health related to depression. 

Overall, this data show that college students are no different than any other 

demographic group in terms of mental health levels and their relationship to physical 

activity and gender (Craft et ah, 2007; Donaghy, 2007; Dunn et al., 2001; Fox, 1999; 

Harris et al., 2006; Paluska & Schwenk, 2000; Wyshak, 2001).

This dissertation compared the various mental health variables related to 

depression between the two gender groups. The findings among college females and 

males mimic the findings of Craft et al. (2007). Within all mental health levels, with 

the exception of the two suicide-related variables, males reported better depression 

related mental health than females. These findings were statistically significant within 

the first five mental health variables related to depression: feeling hopelessness, feeling 

overwhelmed, feeling exhausted (not from physical activity), feeling very sad, and 

feeling so depressed it was difficult to function. Although gender was not found to be 

statistically significant with the two variables concerning mental health, the trend of 

males reporting better mental health than women was still prevalent within this 

research.

This dissertation compared a sample of the NCHA national reference group 

students to CSU group students within all seven mental health variables related to 

depression. There was only one statistically significant difference found between the 

student groups. Within the felt exhausted mental health variable, CSU group students 

reported better mental health than the NCHA reference group students. It is interesting 

that the only statistically significant differences were within the felt exhausted variable. 

It is unclear why this happened. Since this is the first time the CSU group of students
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have been compared to the national reference group of students, there is no previous 

data for comparison. Further research in the area of college health may put individual 

college standings into perspective with national data. Using national data such as that 

from the NCFIA makes it easier to identify deficiencies in student health when one is 

making comparisons with similar individual institutions. With access to the national 

data, colleges and universities that research mental health and physical activity may be 

able to pinpoint specific wants and needs of students. This may help administrators 

identify areas for growth within their own student health services.

Also, within the felt exhausted variable, there was an interaction between 

physical activity and student group. This was the only statistically significant 

interaction found in this dissertation. The CSU student group had better mental health 

than the NCHA reference group for the first two (lower) physical activity levels. For 

the 3-7 days of physical activity, the NCHA reference group had similar mental health 

to the CSU group. This created an interaction among the variables. One reason for 

why this may have happened is that the CSU group students who were physically active 

for 5-7 days per week may have been overtraining, which took a toll on their mental 

health.

This particular physical activity level provokes a non-linear dose response.

Such results reveal a U-shape trend where very low and very high physical activity 

levels negatively correlate with positive mental health related to depression. The felt 

exhausted variable was the only variable to show such results. CSU students who are 

training 5-7 days per week may be showing worse mental health than students who are 

active 3 ^  days per week. It may be possible that there are students who are physically
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active 5—7 days for only 30 minute bouts and students who are physically active 5-7 

days for 2 hour bouts. In this case, the frequency of physical activity is high (5-7 

days), but the duration of each physical activity bout may make a difference in the 

mental health level. Although students with long duration physical activity bouts 

would be classified under the same physical activity level (5-7 days) as students with 

short duration physical activity bouts, their mental health differences may characterize 

them obsessive with physical activity. If a student’s physical activity progresses from a 

healthy lifestyle behavior to an obsession there may be negative consequences for 

mental health related to depression. This relationship suggests a negative mental health 

relationship from too much exercise in both frequency and duration. In this situation, if 

a student does not get the extremely high amount of physical activity desired, the 

student may have adverse effects on their mental health. However, this is mere 

speculation and warrants further research.

Marcello (2006) and Smith (2004) found that depression can be a symptom of 

overtraining. Based on these studies, one possible explanation for the CSU students 

who reported poorer mental health at the 5-7 days of physical activity was that they 

were overtraining; hence, they reported poorer mental health than the NCHA reference 

group. Maybe students reporting 5-7 days of physical activity in the NCHA reference 

group are not overtraining on the days they are active. More research is needed to 

determine if there is a difference between students within the 5-7 days of physical 

activity group. Researching other possible reasons, such as access to physical activity 

and influences on mental health may also help to explain why the NCHA reference
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group had better mental health than CSU group students in the group with 5-7 days of 

physical activity.

Overall, this data support current findings by Craft et al. (2007), Donaghy 

(2007), Dunn et al. (2001), Fox (1999), Harris et al. (2006), Paluska and Schwenk 

(2000), and Wyshak (2001), which reveal college students to be no different than any 

other demographic group in terms of the relationships between their mental health 

levels and their physical activity and gender. Because this is the first time CSU has 

been compared to the national reference group, it is difficult to fully explain the survey 

results. Clearly, college health is an area that needs further research to determine the 

relationships between mental and physical health. Determining the reasons behind 

these relationships warrants further investigation because as young adults grow older, 

their health will become more of a concern.

Implications

The current goals for college students’ health are based on previous health 

benchmarks. Increasing physical activity to 3 or more days per week is a goal set by 

Healthy Campus 2010 (ACHA, 2002) for universities across the nation. As the year 

2010 approaches and new goals are set for 2020, physical activity and mental health 

standards will be revised. An increase in physical activity has the potential to improve 

not only the physical health of students, as recommended by Healthy Campus 2010, but 

also their mental health status. If indeed physical activity can improve mental health in 

undergraduate students, there may be important implications for programming in the 

area of college students’ health. Harris et al. (2006) found that physical activity 

appears to benefit “medical problems and major life stressors. Clinically, encouraging
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depressed patients to engage in physical activity is likely to have potential benefits with 

few obvious risks” (p. 79). It seems that physical activity may have a positive influence 

on college students’ mental health in addition to the obvious physical benefits. As a 

result, programming for college students’ health might include physical activities.

Recommendations

The research outcomes on depression and physical activity have opened doors 

tor new research about the feasibility of prescribing physical activity in the mental 

healthcare setting. These developments, in turn, lead to high interest in this topical 

area. Physical activity may be an option for effective and inexpensive depression 

therapy (Paluska & Schwenk, 2000). And with limited funding at university mental 

health service departments, alternative treatments such as physical activity may pose 

viable alternative options. This evolution has implications for further research and new 

program development at the university setting. Integrating the 

counseling/psychology/mental health department of a university with its 

clinical/physical health department may result in a seamless and holistic wellness entity 

on the college campus that can effectively address both aspects of health.

Future studies might include experimental research focused on club or 

intramural sport athletes as a comparison group with students not involved with 

organized sports. Unlike a club or intramural sport participant, the typical 

undergraduate student is not expected to attend physical activity practices. It would be 

an interesting comparison to see how mental health levels are affected among students 

who are physically active on a sport or intramural team compared to students who are 

not on a team. It is unknown how similar or different the two groups may be from each
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other. Another possible study might include an experimental design of inactive 

students who receive a physical activity intervention. Additional constructs would also 

need to be studied with such an experimental research.

Summary of Conclusions and Implications

The dissertation findings purport a positive relationship between physical and 

mental health. I can draw three key conclusions from these results. First, with 

appropriate research it may be possible to discover a causal relationship between 

physical activity and mental health. Therefore, experimental research could be 

conducted at the university level. A second conclusion is that physical activity may be 

utilized to relieve poor mental health conditions. Adding physical activity to 

pharmaceuticals and psychological counseling may help the overall effectiveness of 

university counseling center services. If including physical activity within this arena 

becomes commonplace, it is certain that subsequent changes will follow. The third 

conclusion is that the possibility exists for merging mental healthcare facilities with 

medical healthcare facilities. In order to accomplish such a merge, organizational, 

operational, and physical location restructuring is required. Two key components to the 

execution of a merge are combining both mental and physical healthcare into the same 

building, and functioning as one cohesive organization. Integrated healthcare in the 

public sector has already begun in the United States. This research takes the concept of 

healthcare integration a step further. It reinforces the notion of integration at the 

college and university level. At Colorado State University, the integration process is 

beginning to take shape now. If these changes demonstrate success, there may be more 

medical and mental health center integrations across the nation.
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APPENDICES

Appendix A

NCHA Instrument (AHCA, 2003)

'i!̂2 American College Health Association

National College Health Assessment

lasmiGtiaaSi:
Ih e  following questions ask about various aspects o f  yo u r  health.

To answ er the questions, till in the oval that corresponds to  yo u r  response. 

Select only one response unless instructed  otherwise.

Use a No. 2  pencil or blue or black ink  pen only. H o  no t use pens w ith ink  
that soaks through the paper. coRf^cT: m aicmmcr: ^  x  ^  *

This survey is coinplcrei>' voluntary. You m ay choose not to participate or 
n o t to answ er any  specific question. Vou may sk ip  a n y  question you arc not 
comfortable in  answering.

ih is  survey is com pletely anonym ous. Please m ake no m arks o f any  kind  
on the survey which could iden tify  you  individua/iy.

Composite data will then be shared w ith your  campus fo r use in  health 
promotion activities.

Thajik you for taking the time and 
thought to complete this survey. 

We appreciate yo u r participation!

c'.iootjnaBiB SERIAL #
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n
T M  flritiB quM BoM  M k i^ t r t  ticrtth, heodth education7n^ •

! 1. Considering your age. how would you describe your general health?
j ; : f  »*«*•«/ U Vaty gaoJ ' ; 0  e e i  ■ ■' Fair ■' 3 P s s f  '■ i Danikiiow

On which of the following health topics have you ever received tnformafion from your college or univeralty? 
(Select al! that apply)
. '■ Taiacsa ma iimtaittka
:,3 4Je9Aei'afli# after ira f  ma fmmatma
O  Ssxsa!aaaasWrslalmmkm aieSieta srsaaatma
O  i'hlaince pmvaBtiea
C.3 lâry fi/aantaa sadMikty
; J Ss«j#epr»wnf*«

< -I Pmfsascf fmveatiim
i  3 AfOS e rM IV  m fte lm a  praveslha
< 5 Sexually Iraasmilei dataaa (STB)praaestaa
C J D k lw f ji  M a x i a m  aetf estrsfea
< ; P k f tk a l  aelmily finest 
'  ’ ^ a n s a fU ta  a b s ra

3. Ue*ttM>9i»le below to record 
* 0  BELffiVABILITV erf each 
fMHirca of heaMh infornMtlon.

Unbelievable

Neither Believabie nor UnbelievalMi -

(Please mark the best respemse Battavable No Yesfor each quesbon to the right)
L^fiets, pamphlets, flyer a 
Campus newspaper artlctes

-** Ĥ t̂h medicai siaM N
Health educators %C# v! c < ; ' i a-

M Frlsi^s J V ..' f  7 C-.
'MW Resident ss8lstsnlai’'advlsof& o < 7
M il Parents ■ ''lily,.;./ ’''O'" • O  ' V 7
IMM Rellgioua earner , 'r "c,> ■r) <:) C 7 o ?
MM teievislon ■ ■ ■’ 'O O 7 7
MM Megaohnes C J C) ) r :
MM Campus peer educelck-a . ■ ■ ■ n',-> c? r.' ’C>
MM Facutty/eoursevifori!! . ■■■■■■ |?3' 'O' C.!: o - '
i : Intamst^orld wide web

Other: (please specify) .
■ O f ■ S

- _ ...... ... „

'I

Always
West of the time

Within the last school year, how often did you: 
(Please marh the appropriate 
column tor each row)

Wear a when you rode in a cer?
Wear a when you roefe a bteyole?
Wear a heiiiwt when you rod© a rnolofcyĉ el 
Wear a hsimet wfien you were Inline sKaJing?

Rarefy
f4ever

WA didn't do this within the last schONOl year

6. Within the last school year, were you;
In s physicat ft-ghtl

**• ■ Physteally assaulted (do not inefud# sexual as5su!t|'?

Ye
Mo

127



7. WIthm the last school year, have you experienced:
Verba? mraata for m x  ageinat your will?
Sexus? Jouchir>g agairisl your ivill?
i^iteoipted sexual ji^netration (vaginal, ana;', oral torcour^a) against ymjf < l̂!7 
Saicy« i^nelfation (vaginal, ana*, oral {intercourse) against your vsill?

8. Wrthm the last school year, have you been in a reiadonshlp that was: 
Emotlonalty abusive?
ĥyslcaity abusive?

Sexû iy abusive?...  _

Yes
No

9. Wtthm the last 30 days, on how many 
days did you use: (Mark one for each row)

, tobacco, and d
3-5<iays fi-ditays 

1-2 days 10-19 days
Have used. k»ul not In Iasi M days 20-29 days

Hever used All 00 days

CjgtB'snes n r>i J0;,>0
 ̂ V .. '

Sm«*elBS8 tobacco CX'ic }'C5COC X J
Alaobol Ifeeef, wine, Bduor) C X 5 0 0 0 0 0 C >
M«iju«»a Ipot. hash, hash odi ?, J Q O t j J  ,JO t >Cj
Cocaine (cfask, rock, (reebaseS C' O ' , j
An^hetamJrses (dial pills, speed, metti, crmk) '  Xv
Rohypnot (roofiss), GHB or Ucpiid X (inisndonsi use) .......  - : . X j; ; c jr A  ■
O t m  drugs

to. Within the last 30 days, how often do 
you think the typical student at your 
school used: State your best estimate, 
(iitsfk orve lor each row)

Cigsrettea
Cigars
Sn>oke%&s ̂ baoco 
Alcohol (beef, wlnt#, liquor)
Mari^ans hash, hash oli) -
Cocaine, (eraok, fock, ffeebasel ■

Used daily 
Orw Of n>or© days 

Nevei used _■

Used daily 
Or  ̂or more days 

r used

{Mst pill*, speed,
me#̂. cfSf̂ )
Rohyprio! (rootles). GH9 or 
y ^ i d  X (inlsMiona! u€«|
Other drugs

5

Wtthm the last 30 days, did ymi: 
(Mark one for each row)
Oflve after drlnkir̂  arty alcohol at all 
Drive sftsr having 5 sf more drinks

Yes
No

Not â Kcsb4&n>on’t drink 
Not appilcabl&'Don’t drive

12. The last time you “partied’'/soê aNsed. 
how many hours did you drink alcohol? 
State your best estimate- (If less than 
10. code answers as 00,01,02. etc.)

P A G E  T H R E E

,a; 03. 
JO o 
- .V
' iM . (kl

v's.

i-**
P L M B £  m  H O T  W nVT£ iN INIS AREA

oc:Kji,;aor>or - t -i - , .

13. The last time you “partred'VsodaMjsed. 
how many alcoholic drinks did you 
have? State your best estimate, (tt 
less than 10. code answevs as 00. 01. 
02. etc.)

f t 1

SERIAL #
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14. In the last two weeks, on how many T 
occasions did you drink the same or 1 
more alcohol as indicated In item #13? M

I t
Cfc'4)

State your best estimate. (N less than td. E m m

code answers as 00.01.02. etc.) S a ;®

S3®

m s o
* ; i j i
<e®

15. How many atcolioilc drinks do you 
think the typical student at your 
school had the last time he/she 
*partled*/socialteed? (II less than 10, 
code answers as 00.01,02, etc.)

mm
X

mm
® do
®<S5
®d6
»D0

16. Think back over the last two weeks. How many times, il any, have you had live or more alcohoJic drinks at a sitting?
•: ; H ens : : I  limes >; 4 lim m  i ; S limes i ; 8  f m t m

■ ■■ t  lima C :■ 3 limas ■■ : S limes '  i 1 fm m  i S  e t m e n  limes

(Please mark the appropriate column tor each row)
17. During the last school year. If you 

'partled'/socfalized. how often did you...

Alternate ncavaieohotfc with alcoholic beverages 
Determine, In advance. r»ot la eitoeed a set number of drtnks 
Choose fwt to drink alcohol •
Use a deslgnaled driver
Eat before an«i<or during drinking
Have a Wend let you know when you've had enough
keep track of how many drinks you were having
Pace your drtnks to 1 ar fewer per hour
A void drinking games
Drink sn aiooho* ‘ook-sJike (rran-Blcoholtc beer, punch etc.)

Usually
Always

Hot appIlcablefDon't drink

CK..K...K.'
QCSOC

Rarely
Never

(Please mark the appropriate column tor each row)
18. If you diink alcohol, within the last school year, have y o u  experienced 

any of the following as a coneeciuence of your drinking?
Physically injured yoorseif 
Physically Injured another 
Been involved m a i^ht .
Did someming you later regreinod 
Porgot where you were or what you did
Had someone use force or threat ot force to have aex with you
Had unprotected

Yes
No

Not appiicablî lkin’t dnnk

II

 ̂ 19. Within the last 30 days, what percent of stud^ts at your school used? State your best estimate.

I 'l
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T l » n g i r t 11 q u ert or o a rt a n d c c wit o a c e p H S ® i z
n

2 1 .

Wit hi n t he l a st s c h o ol y e a r, wit h 
h o w ma n y p art ner s, if a n y. h a v e 
y o u h a d s e x ( or al, v a gi r l̂. or 
air al) ? (If l e s s t h a n 1 0. c o d e

} a s 0 0. 0 1, 0 2, et c.) .......

Wit M n l a st s c h o ol y e a r, w er e 
y o ur s e x u al p art neri s), if a ny.
C," m   ■-  •• f e m a k 
'  > M a k  ' B sttt Mi Hi a a a f si n al e

.r ■

r r  ■
_.I 2 2. Wit hi n t he I a si s c h o ol y e a r, wl h h o w  . L
ffljtt} m a n y p art ner s d o y o u t hi n k t h e t y pi c al
a- C O st u d e nt at y o ur s c h o n of h a s h a d s e x ri; '
s» >s ® ( or al, v a gi n al, or a n al) ? (If l e s s t h a n 1 0,
®  a. c o d e a n s w er s a s 0 0, 0 1, 0 2. et c.)  " ■■""v.'j p.. O  a D
«: ■ C B E

0*; m
Cl > ® R

e
« 6J o

a., f s:.
O H B rsf S
a s * i cs:

j

 ̂ ....

3- 4 ti me s
1- 2 ti me s

H a v e r K>t d o n e t hi s d uri n g l a st 3 0 d a y s 
N e v er di d t hi s s e x u al a cti vit y

( Pl e a s e mar k t h e a p pr o pri at e c ol u m n f or e a c h r o w) ^  ^
2 3. Wit hi n t he l a st 3 0 d a y s. If y o u ar e s e x u all y a cti v e, 

h o w m a n y ti me s di d y o u h a v e:
Or al s e x ?
Vaginal _a .■
A n al f e d er o o uf s e ? •

5- 0 ti me s 
7- 8 ti me s 

9- 1 0 ti me s
II or m or e ti me s

>0-

( Pl e a s e mar k t h e a |! ^ >r of î at e c ol u m n f or e a c h r o w)

g I 2 4. H o w ma n y ti me s wit hi n t h e l a st 3 0 d a y s d o y o u t hi n k 
t h e t y pi c al st u d e nt at y o ur s c h o ol h a s h a d:

Or al s e x ?
V a gi n al ^t e r c oi ^ s e ?
A n al hrt er c o ur s s ?

5- 6 ti me s 7- 6 li me s 
3- 4 li m e s  9- 1 0 lirt ws

1- 2 li me s  11 or m or e ti me s
0 ti me s - w w W ̂ ■.' W

Ha ve r K)t d o n e t hi s d uri n g l a st 3 0 d a y s 
N e v er di d t hi s s e x u al a cti vit y

( Pl e a s e mar k t he a p pr o pri at e c ol u m n t or e a c h r o w)

2 5. Wit hi n t he l a st 3 0 d a y s, if y o u ar e s e x u all y a cti v e, h o w 
oft e n di d y o u or y o ur p art n er( s) u s e a c ort d o m d uri n g:

O f ^ s e x ?
V a gi n al t r ^ r c oi s s e ?
A n si f c d sr c ^ ur s a ?

Ne v er 
R ar el y

S o meti me s 
Mo stl y 

Al w a y s

»

iy»  a H H

T h e t y pi c al st u d e nt at m y s c h o ol d o e s 
n ot p arti ci p at e I n t hi s s e x u al a cti vit y

t ( Pl e a s e mar k t he a p pr o pri at e c ol u m n t or e a c h r o w)

2 6. Wit hirt t he I a si 3 0 d a y s, h o w ott e n d o y o u t hi n k t h e t y pi c al 
st u d e nt at y o ur s c h o ol h a s u s e d a c o n d o m d uri n g:

I  Or al m x f
V a gi n al t nt er c o ur a s ?

I  A n si i nt c '̂ c o ur s s T

m i s i i x i

1 3 0



(Please marit the appropriate column for each row;
27. If you are sexually active, did you use a 

condom the fast time you had:
Oral sex?
Paginal intereouraa?
Ana! Intercouragf

No Yes
Never did this sexual activity Don't know/Dont remember

It you have had vagina: Intercourse, what 
method did you or your partner use to prevent 
pregnancy the last time? iSetect all that apply)

I ■' S p t m i c i i a  fs.f. fesjsj 
I.; FsriSf awtmmm 

( m t a n i m ,  m a t a m ,  

k a m i b s i f  ta m p a r a ia m j  O mmiStawal 
’G Oas/msttod 
O Ha»>ms

O H afp aa! k a i  aagm st 
mUisaarst 

■ Bktti een im l pSk
0  Depp P ta n tn  (skatt}
t I K a rp S a s t  F m a h a l l

1 i CeRdaiB* fstais srtsBiaW 
< 3 fliptellfflvCsrs'A'at

s»#t/S#s»fs
Within the last school year. If you are sexually active, 
have you or your partner(s) used emergency 
contraception ("morning after plir)?
: H a  O  f s s  ' D p a i k a a m  O M a ts w x a a S f  e e l n s

Within the last school year, have you unintentionally
become pregnant or gotten someone else pregnant?
: :• H a v s  m l k M i  m $ m S  G M e  

m l a m e e s i  w S k m  Ska k a t  G fas
s c k o B l f a a r .  i  : B a a ' t k m w

31. Have you ever been tested lor HIV Infection?
; ■’ Ho ■ fas C  ffcntiieesf

34. What is your approximate cumulattve grade average?
'A  ' : S . ; f  G  Sjr ; fjjji

mitiftion, and exerGise.
m m m m

30-

*»■» 32- Which of the following best describes you?
: ffsterosmaji 
' C s f/L o s im s

Sm sum l l i s m fk

33. It you have a credit card(s) how much tolsl credit card 
debt did you carry last month? That is. what was the total 
unpaid balance on all of your credit cards (that you are 
responsible tor paying)?

tecs, i tost bat! isf 
c n i i  Mrfete m l 
eu fsm ile  fsrpifisf 
hoot I f t iH i tb S  
metiiTl m il ffionit

SI as 
sm  sm  
i?'t - sm
f,m sm
siMs jt m

53. m . |j,«
54. m .
ss.m ■ $$,m
55. msram

35. How do you describe your weight?
; 3 Vsry onkorwaigM  O  S lvh lfy
; 3 SJtifarwa**# -O  Very o t t iw a ^ U
0  A bout U s

36. Are you trying to do any of the following about 
your weight?
G. /sfli aei la i s  sa fib m g  O  issa

abBolm p w stpht C) B am weigh)
S ta r  kiB sa m s m s^ M

37. Within the last 30 days, did you do any of the
fo'lowing? (Select all that apply)

. i'te rsm o  to fesa w e ^ k l
1 to k s s  w tighi

' VomSlcir lake laaslm ss Ib  lose tvsflf 
- 3 Tske shelpSk  to b s e  waigM  
3 I rfe MOf o H h i stay#

38. How many servings of fruits and vegetables do 
you usually have per day (T serving = 1 medium 
piece of fruit, Ii2 cup chopped, cooked or canned 
frulta/vegetabies, 3/4 cup fruit/Vegetable |ulce. 
small bowl of salad greens, or 1/2 cup dried fruit)? 
3 3 I io n l ta U m M s  Beg ts g o la b k s
3 3 1-2 
3 3 3-4 
' 3 5 or SI era

*1

(Please marH the appropriate column for each row)
39. On hovr mar\y of the past 7 days did you;

P®1icipat« In vigorous exercise for at least »5 mlrtutes or rmxfenate exercise
■for at t m m  -SO minutes?
Do exersisos to strengthen or tone muse os. such as posh-<jpa sjt-ups, weifhi
Get enough sleep so that you ie n  rested whert you woke up In the morning'?

3 days 
2 days 

1 day 
0 days

4 days 
5 days 

6 days 
7 days

A G E  SI
H.EME DO NOT < m i1 T  IN THffi AflEA 

■OOC?! 3C .t; J G G G t l .G G O G t ■' SERIAL#

131



;T1ie next 4 questton* a«k4AK>ut rniintai and pitysictf im ith .

(Please mark the approprktte column for each row)

40. Within the last school year 
how many times have you:

S-6 times 7-8 times 
5-4 times 9-10 times

1-2 tinves 11 or m<we times
Never

Felt things were hopeless
Felt overv^elmed by ail you hsd lo do
Fell exhausted (not from physical activity)
Fell very sad
Felt so depressed that It was dif ĉul! lo fufw?tior>
Serlouaiy ccKtsIdered atlempling suicide 
Attempted suicide

41. Have you ever been diagnosed with depression?

(tt you responded 'no * please go to question 42)

If Yes: Have you been diagr»osed wrth depression within the last school year? 
Are you currently in therapy for depression?
Are you currently taking medication for depression?

. yt . i:' ;
' K yOi ?pO
■ :c ;0 .'
:CJ. ._>r ;

Yes
No

o or>fg

(Please mark the appropriate 
column for each row)
42. Have you:

Seen vsceinal^ against hspsUtli 8?
Seen vaccinated against meningococcal dlaeaae 
(menrngoeoccs! menlngtlis)?
Been vaccinated against v^lcella fchl-cken pox)? 
Been vaccinated with meastee, munupa. rul̂ lla 
(2 shots)?
Beers vaccinated against influerua (the flu> k i .tM  
last year?
Had a derstal exam and cleaning in ihs *ast year? 
(Mâ ea) Performed testicular sed exam in ihe 
laat month?

Don't Know 
Yes 

No

:>cSc:

Yes
No

WUiin «!• M  M;liaai yw,
havg you h»d any of tfm  foliqwtng?

43. (Please make two marks in ih e  
appropriate columns for each row)
Allergy prabliems .
Anorexia
Anxiety ̂ sorcfef
Astfsma
BuHmla
Chronic Fatigue Syndroms
J>£̂ fea-slQn
^abetss
End^vetfiosls
Genrital hefpe^
Ger^al warts»sHPV 
Hepatitis S or C 
High blood pressure 

eholeaterol 
HlV infecticNi

Yea
No

Ĉ ltnow"'! ~
Yes 

No
(FemaisMi) PerfcKit̂ d ^saat self exam 
!#s ‘asl month?
(Females) Had a roulins gynecological 
exam In the last year?
Had your blood pressure checked 4n 
ih e  last 2 yei^a?
Had your cholesterol checked m  the 
last 5 ye^s?
Used suf^crsen dally?

Hm you vvar bMn dUgnoMif 
iwBh any ntlti» tpHoiring?

Yes
No

Repetitive stress injury 
(e.g. carpal tunnel syndrome) 
Seasonal Alleclive Disorcfer 
Substance abuse problem 
Back p^n
Brĉ ien bjK̂ &tractufe 
B̂ oncWtls 
C#ilss?̂ydla 
Ear infactien 
Gonorrhea 
ItorwnuGleosls 
PaMc Intlammatofy Die 
Sinus Infection 
Strep diroet 
1\jbefcuiosis

Yes
No

I

O Q
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quGStton asks about Impediments 
to academic pertonnance. '
Received an Incc^pleie Of dropped the coorse 

Received a lower grade in the ccHirae 
Received a lower grade on an estam or Important project 

1 have experienced #tis issue hut my 
academics have not been affected 

This did not happen to me/not applicable
44. Within the Iasi school year, have any 

of the following affected your academic 
performance? (Pl^se select the most 
serious outcome for each item below)  ̂ w  w  ^  
Aicohol use 
Allergies
Assault (physical)
Assault (sexual)
AttsntijHi DetfciS Disorder 
Cold/Tiui^of©'throat 
Concern a troubled friend or . 
family member
Chronk lilr^as Idlabefes. asihma, etc.)
Chronic pain
Dealh of a friend or family me#nfa#r 
Depresa»on.̂ Anxiety Disorder/
Seasonal Affective t^sofd^
Drug use
Eating dlsorder/prohNsm
NIV Election
Injerf
Interf^t use/eomputer gami^
Leaning dlsebillly 
Mononucleosis _
Pregnancy (yours or your partner's)
Relationship difficutty 
Sexuasly transmided disease 
Sinus Infection/ear 
Infoctlon/bronchitia/strsp throat 
Sleep diflkurties 
Stress
Other ..........

vC
v j  ■"X
;r J C:
'>c „̂ C“
y^<')C

:;c

.;OC-■-X':
3 ''C,

':}Cl

45. How old are you?

46. What is your sex?
• -■ F^msks
- :• M aie

47. What is your height 
In feet and inches?

Years

ci: CD
X cs:
a; C0

Cfei Ci'j
f t '  ;‘T )

48. What is your weight In pounds?

49- Year in school;
'  f s t  y s a r
• - y § 3 ra iu ^ s j^ f£ d ii3 fe
'  '  3 rd  y s s fu s d s j f j i i i f i t s t f f  
■ 4ih
; Silt ysBraf mst’s undarffradii

' - Gmd&sia m
■■ o m a r

50. Are you a fuiHIme studerd?
■ Yes -

j:i? ?o:o
Ct) (JO

I"*)
|35tDCt/
|c»J CS) CS5 

.:nC7J 
|ri; cin>3 

(000

51. How do you usually describe yourself? rMahteltsis'.aî rf)
'  fsstemj

' BJSCk -
•  ̂Misps>7k sflafma 

 ̂AskJt&rPacMwkh/tdar
■ ■'Amsfks/t srAhskMJt ■
■ ‘ Offtsr

52. Are you an International student? m "i ks
53. Wnat fs your current relationship status?

: Smk
’ MarmdMsmsslm parinsf

•  ̂ F aga^sd  me&mmMB-d

54. Where do you currently live?
'■ Campus rstMaftas ftaU -

• '̂ Ffatam'iyQfwamrdyhGma • 
' O ^e ru a m m ^y /sa U e g s

kmam§ '■

Separŝ d
O m rsa d
WsiswMd

■ Qff'sampm Bsusmg
■ Parsffl̂ ifsrdm̂ 
kema

■ O dtsf

55. Are you a nv^ber of a social frat̂ 'nhy or sorority? 
(Nationai Nmertraterrnty Conierefice, Naticmal Panheltemc 
Conference. National Pan-Hellenlc Council)

■ Yss - f4a

56. How many hours a week do you work for pay?
•' S  baam  ' 30-33 haum
'■ •• I S M a a r a  ■ - 4 0  m u m

'( t S - f  S m u r s  - :: m a m  ^ a n  4 0  h o u r s

- 2 8 ' ^  h o u r s

57. How many hours a week do you votuntaar?
■ S 38-33 houm

( ' i-S b s u r s  -■ 4 8 hours
'  -• 10-S 9 h ou rs  - m o m  than  40  h ou rs
■ : 20-29 houm

(fc; *=> i 5a, Do you have any kind of health insurance (Including 
prepaid plans such as HMOs - health maintenance 
organliatkmaf?
C V Yss Ho ( ( Mot sura

3  O  O  O  O  O  '3 ,;; n ■',:
PtEME BO NOT Wn»Tm IN THtS AREA

SERIAL #

L.
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Appendix B

CSU Human Research Approval

i litei T Wv'cisit̂ '

Notice of ApDrovaJ for Human Research

Hifnarc^ ItlviiirHy Coni>lfetin.v OtTl̂ e
n/ Vice Ptmrfw# fur Rejwirrh rpit '.tolf-w. iV RH;!V2-ni' t̂TOH'Jl-l55? 

fAX:ty.»f1<*t-i29i

Principal Investigator: Catiy Kennstiy. HES, 1582
Title; Administration of the Nalionai Coiiege Hoaith AssoDalinn's

Codege Hnaim Assessment
Protocol#: 0/1-218H Funding Source: Ni'A
Number of P»rfici|vmt*/Reoorris: Renahirg l?5 nartiripants
Committee Action: Approval Date: .inly 2^ 20U7 Expires; July23, 2003
(RB Administrator: Janell Barker

Consent Process:
The rihove-re-Rrenr.ed prajet;i was approved by tne Instdutiongl Review Board. Because of Ihe nature of 
this research, it will not be necessa'y to obtain a sicned consent form; however, subjects must reoei'/e 
a copy cf the approved cover letler printed on dapartrnenl Itattefticac. The requirement of dccumentation
nt a consent form is waivec under {■__ .11 ?(cj(2'i and pa’ertal censen* is waived unde" §46113(d). IVo
ch a n g o s  m a y  be triads to th is cfocdmenf rvflhouf first oWairang th a  g flp m v a l c l  th e  IRB.

Investigator Responsibilities;
• It is the rewonsibility of Ihe PI to immediately inform the Committee ol any serious coniplicalions, 

unaxpected risks, o i Inju'ies resulting from this research.
• It is asD tha Pi's r^onsrblity to notify il-e Comwittse of any changes in experimental design, 

participent populatian consent procedures or documents. This can ba dona with a memo 
rioscribing trie changes and submitting any altered documents,

• Students ser’vipg as Co-Principal Investigators must obtain PI approval for any changes prior to
submitting the proposed changes to the IRB for re’view and approvai. '

• Tho PI is u ilmately responsible for Ihe concuct of the project.
• .A status report ul this project will be requred within a 12-monfh period fretn Ihe dale of nevie'.v. 

Renewa: is the Pi's responsibility, but as a ccurtesy, a remmoier will be sent approximalely bra 
ncnlhs belore t:o piotocol expiras. Tho PI «vll bo asked to repoi I on the numbers of subjects v»tic 
pave oartlcipateri this year and project-to-date, problems encountered, and provicig a verifying 
copy ot tho censen: term oi cover letter used, ihe necessary oontinuabor torm (H-1 Ji ,i is 
avBilahiB from the RICRO web page www.risrci.resHerch.colost3te.adu

• Jpsn completion of the project, an H-U)l should be submmeri as a close-out repon
• t approval cic not accompany a propesa: when it was submitted to a sponsc>r, it is the ITs 

responsbifity to provice toe sponsor wiiti tha eoprovel notce. Itiis approval is issuec under 
Coorado State UnlversT/s OHFSi’ Federal Wkse AssuranceOCdOOSAT

• Should the protocol not ba renewed before expiration, all acdvillas must cease until the 
protocol has been re-reviewed.

Pleasa direct any quasLiciis aboLt ttia CoiTirnillae's acton on St is  orojact to rria fui loutiisy to llie 
CoiiiiiillBe Addliuiial Inloiirialio i is available l;o n llie Reseai oil liitegrity $, Cccnplisiice Review Olficc 
web Site at httoji'ricro.research.CQlostate.edu .

Ĉ tr »i»J Lbc • iNyj; Hi.̂ iiJtM Rc.w.'s»jul« • >i f> iiminMl
J21 i.k:rve.al ScrvAiCi Bu>li2.4j0[ • c*>t«iaie efiJu
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Appendix C

NCHA Institutional Profile for CSU

N C Hc a : ) ® ( H ) c a ) I
Americcn College Heollit Asiccia îon NqHonol Ct l̂ege HeoWi

Institution o f Hi^Ler Education DomoerapLic SurreT

Dvtupsrm.9llfmrtU:ifmtin^ in5tiacfiwi3 are Ae coa^ervtive stsaiies iy-'^ariovs e f  institatum at ckarm t^istics.
For <&atfurf«pe. please data revested  belms and retvnt t id s fa rw iv ith yo vrfu ts tio m rta n s . Bexanise A is  form  is ssed
to control tite parocesssMg o f  fitestiennmires, s u r v ^  responses cannot he retunu^ tcnlil A is  infbrmmtiooi i i  caiwplrte. In  no instance 

v iB  youT inststiEtion 6e sin^^ed oulfar coasparison w iA  o A a s  w  Ac agp-e^at&i onmfysis-

S ection  1. Institutional Q iar act eristics

1. iNSmXtrnONNAME
FlcBse specify C olorado S ta te  U niversitT

2. St j svey Pe iuo d

FaQ or Spsiii^ Sprmg 2007

S. St i,i >e nt  Ensol oc ent

Total SttLdeat EszoOmeas 

Total UBilia]a[U(huLte EautSnMHit 

Total Gca.dnate F!H¥-fiTlni»CT»t 

Total Xcm-Deowe Seeking/Ottesr

25,046
18,942
3,514

1524

I f s ^ a r ^  data are KiuB»i2«6£e ̂  ufiderpadumtes and  
oradvM ^, please provide eaw^tosite destejor i« (h  n  Ac 
andajrathbate celtuRa and ckeck here.'O

Uitde r^oduatc
^  Female SI.8
% M ole 48.2
H White, sum-Hispoiuc 81.8
% Hlaek, noa-Uispazuc 2A
% Hispanic or Latino 6.3
% Attan or Pacific Islander 3.1
% Natrre Anacricaa or 
Alaskan Natx\*e 16

TT»*eTT>»̂ j|pTlnl 1.7
% Other 3.7

I fy o ttr  in stitu tm . serves oafy- underp^odu ates O R  
^Tuduiates, comptete cAe appropriate ̂ ox and lease Ae 
etfcer Uiak.

G-rujdaMte:

% Female 50.1
%Male 49.9
% White, mm-Hispamc 68.9
^  tiiaek. non-Hispanic 13

Hî MUiac or Latino 3.8
% Asian or Paci&c Islander 2.6
H Native American, or
Alaskan Native
%  International 14.1
% Other 8.1

4. A m e b i c a n  Co l l e g e  H e a l t h  A s s o c ia h o n  A r rn jA T iO N

ACHA Institutiimal MexAber {Flease specify ZnstitixtMm Member ID #:_"i
Q  Noon-Member Institutwm

5. iN s m rrn o K A L  Co j o t io l

 ̂ Public 
Pzivatje

6 . R e l i c i o t 's  A f f i l l v t i o n

O  P̂lease specafy;. 
*j ________
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S e c t i o n  I f  C o n t i n u a l ,  C h a ra c te r is t ic s

7 . M i n o b i t t  Se r v i n g  iN S T iT c n o N  S iA T im  (s e le c t a ll  th a t  a p p l r )

Fos nifoi2SAtiD&. K^ardiiif ycrax ZSE's dioss^catiaii u  a minoritv serving institution, please visit

O  Postsecosciarv M inoiitv  Institutiozi
O  HistoricAny E la ^  CoHe^ or U im 'cn irr  (5 B C U )
O  t i i ^  Mispaaic j^nrollment
O  Hispanic Serving Institution (H S I)

Indian XziI>aIlY Controlled College os XTniveraitv
O  Native-Ser^'ing TTigtitatinri
O  Native HaYraiian-Ssvmg Institution

8 . iN s rm r n o N A i.  T y p e

O  T'wo-veax
•  Fcnir-veax or more

O  Otluar (Please snecifv i

9 .  C vsxE G iE  Cl a s s i f i c a t i o n

For mfermnum re^azdin: voni dajadficatioit visit fermr.'.Wvr,w,i^^vvA.tims
ta d  yoas c bb^ us hstiBg. and note the f y u m  campus bdknr.

./Associate’s C o l l e t s R e jftu r c h  In s t i tu t io n s
O  Fuiilk Kunl* Serving Small •>  ResearchUaivexrities(vav Mgblesevchactivilv)
O  Faiilic Knxai-SeivBig Medium O  Besearcb Universities ( h ^  zeseascb activity)
Q  Fablic Rmal-Serring Large O  Doctcsal/Researcb Uuveisities

O  Public Snlmr^on-Sesving Single Campos
Puhln: Solmzban-Serving Mutticampas S p e c ia l  F o c u s  I n s t i t u t io n s
Public Uzi»n'Serving Single Campus 0  Faitb-Rdated

Q  Public UxIiaii-SaTing Multicampus 0  Me&cal
O  Poblic Spedal Use 0  Other Health

PThute Naaprofit 0  Fngribeezxog
O  Ftivute Fcs^pni6x 0  Other Technedogv
O  Public 2'}reai on d « 4-veax Uaiveisities Q  Business

Public 4-v m i . ftiiaarflv Associate's 0  Art'Musk/Design
Pmu-te 4-jear, PzxmaxilT Associate's 0  Lav
Pm'B.te Fm'pro&t 4-veai, Primarily Associate's Other

£ ae «a iau rea te  C o l l e t s Mu^efZaibeous
Arts and Sciences Q  TdkalColksc

O  Fie&ds Qass&cation Pending
O  Eaccaiaureata^Associate's Colleges Unclassified

M a ste r ’ s C o lleges amel Unii?ersttEcs

O  Larger Programs

O  Medram Progiants

Smallfs Pro®iEUB3

10. N a t i o n a l  Co l l e g i a t e  A t h l e t i c  A s s o c i a t i o n  (N C A A )  D i v i s i o n

Please stark bigbest division applicable to a sport at t o ut  insritutimi.
To determine vonr division membendiin. elease visit htto- ' w r u *  nr«-'-m»^V.i-rT ■i.r«

Hkvriion I
O  Division I I
O  Div*isioa H I
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S ection  1, C on tin u ed , liistitntioaal Characteristics 

11. C\MPTJ9 Lo c a ix

O  \  e ry  la rg e  ( p o p o la t io a  o ^ e r  S00,000  ̂
O  L a rg e  c i t y  ^ p o p u la t io n  o f  250,000 -  499.999} 

S m a ll  c i ty  ^ p o p u la t io n  o f  SO,000 - 249,999) 
L a rg e  to w n  { p o |m l* tio n  o f  10.000 - 49.999) 

O  S in a ll  to w n  ( p o p u la t io n  o f 2,500 -  9.999)
O  Kurol c o m m u n i t y  (population under 2.SOO)

12. Ca m f u s  H e a l t h  Issx j ra sc e  Mo d e l

o
o

o
o
o

'W e o £Eet  n o  fo rm  o f  s tu d e n t  b e a lt l i  m z u ra n c e  s tu d e n ts  a r e  re s p o n s ilt le  f u r  tK e ir  o w n  c o v e ra g e  

'V o lu n tax y ' (S tu d e n ts  i^ase the option o f purchasing y w r VLStitutimt'% ikeolt^ tn su m n e e  p l a n  S u t a re  not r e ju tn rd  
to shote any p roo f o f  i iu u m n c e  te  j^vur u u t ^ t m n )

S o f t  W a i i 'c r  (S tu d e n ts  o re  m a n d a te d  tv  Aai<e kealtk tnsartaue costragt cow\parable toym tr in s t i tu t io n 's  plom, and 
i f  so, tkejr -mocy w a iv e  y v u r  institutionm l p lan  w itkout p ro o f o f ahcm m tivt coverage)
H a r d  W a rv e r  (S tu d e n ts  ore m a n d a te d  to  ikave LealtA in ru r o n re  cw en u fe  compar^de to your i n s t i tu t io n 's  p l a n ,  
u n d i y  so, dcey wiay waxoe your institu tiona l p lan w i^ p ro ^ o f  a lte rn a te  e m e r g e )
M a n d a to r y  (a4S  oudents are wiandmted to purchase your i n s t i tu t ia n 's  s tu d e n t hea&^ in su ra n c e  n ^ u rd le s s  o f 
outside in su ra n c e  coverage)
O tE ex  ( P le a s e  s p e c i f y : ___________________________________________________________________________________________ )

S ectio n  2. SrirreT Characteristics 

1. PniPOSE O F St .i ;v z t

O  P r e - te s t  (e .g ., b e fo re  e d u c a t io n a l  p r o g ra m  o r  c a m p u s -w id e  in te r v e n t io n )  
O  P o ^ ~ te s t  (e .g .. a f t e r  e d u c a t io n a l  p r o g ra m  o r  o a m p u s-w id e  intcrvcH $i<m ) 
O j G e n e ra l  a s s e ^ m e n t  o f  s tu d e n t  b d ie f s ,  b ^ ia v io z s ,  a n d  ea^>eiieBces 

O  O tk e r  (P le a se  s p e c i f ______________________________________________________

2. D a t e  .4j >m in is t e b e d

S t a r t  d a te  1/07 E n d  d a te 2/07

S. STTroENT Sa m pl e  CHARACXEiusnca (I s t i r v ^ y ^ . .
o A ll o f  t b e  d i f i e r m t  t y p e s  o f  s tu d e n t s  w lio  a t t e n d  m y  m r t i t u t i o n

^  O n ly  a  p a r t i c a l a r  ^ o u p  o f  s tu d e n t s  ( e .g .,  u n d e rg r a d u a te s ,  f re s b m e n ,  a th le te s ,  n o d ic a l  s tu d e n ts ,  
c o m m u te rs )  (P le a s e  specify : S t u d e n t s  in  H e a l th  a n d  W e lln e ss  C o u r s e .)

4. I n c e n t iv e s

Q  S tu d e n ts  w h o  c o m p le te d  t h e  A C H A -r iC H A  w e re  e n te r e d  i n to  a  r a n d o m  d ra w in g  f o r  a n  m e e n tR 'e
(P e a s e  sp e c ify  in c e n tiv e :  ____________________

Q  AH s tu d e n ts  w h o  c o m p le te d  t h e  A C H A -N C H A  re c e iv e d  a n  i im e n tiv e
(P le a se  sp ecifv ' i n c e n t iv e :______________________________________________________________________________

^  I  d id  oH er s tu d e n ts  wdio c o m p le te d  t h e  A C IH A -y C H A  a n  in c e n t iv e  t h e i r  p a r t i c ip e t io n

5. SraVEY Ty pe  (I surveyed using .,.)

^  P a p e r -h o s e d  s u rv e y s  (C o m p le te  S e c tio n  2A  o n  t h e  n esrt p a g e )
Q  O n lin e /W e h -h a s e d  s u rv e y s  (C o m p le te  S e c tio n  2B o n  t h e  n e x t  p a g e )

P,iKf3t^S
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S e c t io n  2A : P aper-based  survey cbaracttfU txes 

6A. Sa m pl i n g  Ps o c e d i i k e s

C ltL ssroom . S a m p l i n g
O  Surveyed random aelectioa o f &om asoas institution

S u rv e y e d  o tb e r  ra n d o m  se le c tio n  o f  c lasses (c.g , a l l  s e c tio n s  o f  a  p a x tx c u b u  c la ss  re^ ju ired  b v  »T1 s tu d e n ts )
(Kease specify; ______________________________________ _______________ )

^ Surveyed non-random sdection o f dmsoocBU (e.g.. classes taaglit b v  personal ac*!" )
(P le a se  sp ec ify iS eE p u red  C o u rse  fo r  a ll  s tu d e n ts  ^ f a e d  tb r o u g b  5 e a l tb  a n d  E x e rc ise  S c ience D e p a r tm e n t)  

Flcafie ^ e c i f y  th e  n m u lw

.)

3f<ci2ed Somplin^
O  Mailed saovey to all students at institution

Mailed survey to all students in a particular subgroup (e.g, eomnontes, undergraAiates, graduates)
(Please speesfe:

O  Mailed sur^'ey to random s<dection o f students at institution
Mailed m rvey to random selection o f students in a particular subgroup (e.g, commuters, undergraduates)
(Please specifv: _______________________
Mailed survey to a non-random selection o f students (e.g., students “wbo participated in a program)
(Please s p e c i f :___________________________________ ________________________________________ )

Conuenienee Sam pling
A  Convenience sample stm^mts coming to  student beahk, students eating lunch in the student union) 
^  (Rease specify;_____________________________________________ ___________________________________________________ )

D thero Other (Please specify:____________________________ )
7A. SntvEV DisTEiBunov

Hovr many survey's did vou d^xibute? 12S0

S e c tio n  2B :  O nlm e/W ^b-based sa rr« y  cbajracteristics 

6B. Sa m pl i n g  F&o <x d l 's e s

£-il£ai7ed S a m p lin g
Q  E-mailed surv^ev to aQ students at institution

E-mailed survey to  all students in a particular subgroup (e.g. commuters, undergraduates, graduates)
^  (Please specify;______________________________________ )
Q  E-mailed survey to  random selectioa o f students at institution

E-mailed survey to  random selection o f studQ.ts in a  particular subgroup (e.g. commuters, graduates)
(Rease specifv;________________________________________________   )
E-mailed survey to a non-random selection o f stiulents (e.g.. students 'who participated in a program)

^  (Please specsfi':_________________________    |

Conveaienee Sam pling
Q  Con'S'enience sample (e.g., postisig surs'ey TTRT. on xnstitutioa u-ebsite ox on posters)

(please speci^r; _

7B. SURVXT DlSTSIBl'TIOS'

Ho-w many students did vou invite to participate? 1-^ 

C%rdc ken ifyw . v?sali hke A C B A  to determiiu:
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S e c t i o n  3. Data Agreement and Contact lu£c»mation

Thank ytm (or completmg the above tnfoniiat»&  aitd fear helpmg as better ase the ACH A-XCH A survey  'data in. 
developing soimatirve information for a variety o£ variables.

The ACHA-NCHA is being used across the nation to  assess student health mks, beiiefc. behaviors. 
conse(|uenccs. Each partscLpating institirtioia o f higher education ( 1H t< ) receives a copy o f  its data

repeats for the purposes o f analysis, reseuch, and program plannizLg. Additionally, each pBoticapatmg 
institution receives an aggregate report with data &om all taring random sampling methodologies that

partiopated in the same survey period. The (Nation  o f rhia Large national data ftl^ and &ggn:gAte report aHows 
you to coxK^Mue vour students to  a national sample. I t  also |nDvides the oj^ortun itv fen a gzcater

o f  student health, what works to reduce student health risks ccmse'fpaences. what changes can he 
hrought about over tmxe. In  hgbt o f this oppentunity. uns are asking youi permission to  analyze, report on. 
use the data coUected &03n your studezsdEs to iurthcr both our understaidUng o f student health needs identiEed 

hy the ACH A-XCH A and the ahdity o f IH £ s  to  meet these needs.

By signing bd«w, I bexebv a^ec l» dbe fnOowmg EtatcnaMEiit:
“'I, as the ACHA-XCHA program representative at m y institution, give the C o lley  Health

Association permission to  analyze, report on. and otherwise use the aggregate data. I  understand that aD 
information in the aggregate data is protected and that the identity o f  m v mstitutiim the students who 

complete the ACH A-XCH A w ill remain confidential at aB trmes."

Signature Date

Title
H e stth  Educatcu, Dixectw  S » h i i  
Pxoffiotitms

Institution

Phone

Address

Cf^ocado S ta te  UsuvexsitT

E-mail deiin.

Colorado S ta te  UnivezsitT HeaHli Ftomotiosis
F o rt Collias. COS0S23

Wltou all sections are cotiiplete^ please eitLer mail or fax tkig surrey to:

American (.College Health Association

F-0- Box2893T 
Baltimore. MD 21240 

410.859.1510 (& i)

D ire c t itll m ejniries re g a n lm g  eo m p le tio n  o f  th is  s u r r e y  to :
Marj' T, H oban, Fh.D .. CHES 

Director, ACHA-NCHA Frogram 0£&ce 
410.859.1500 (pitone)

m tl o t i a n f t  « r l . a  n r .
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Appendix D

CSU Informed Consent Form

Col b
l itiuTsifi'

of !k«lth .1 

f oi I Lo<Juk.(x4kiiiUti

I-AX;i9TB:. IH-fmf

SjptcmhcT I 5. 

IViir

I he I Iciillh Pn>mi>;ioi> Pri yimi al t'oloradc S ale t!ni\o sit\ is l'd /Jjcime lese.iriih 
Id eeami ie various aspects oCvour licaitli. If you viliinlecr to participate in this siniiv van 
will k ‘ a'.kcil 111 ciimplctc i Ik  l»n'nc/j» C 'ii/U-i'e llttih h  •l.r.vevv'iiifl/ rhirin  ̂c)iv-s 1 he
a Hinv Ileus ej'.iestmmiaire vv.ll lake rpproxiiwteK 20 inin.ites to conipicic. Yocr Jetisiun 
whether or not to participate in thissuiilj will liavc nu iiripael im ynurgnidc in this class. 
IhcTC arc a tew dcTiio r̂aphic i t̂icsiions inclucJcij alou|i with t|uesiiiins that voti tiiay liiiil 
seilsilive in nature. c..y„ sexual activity, linigaritl alcoliol use. >'rm nm skip ,my 
V|iiesiii>n you are not eoml'oilahlc in arswcfinis. If you shiiukl led dislrcssecl alter 
completing (or ailemplint! to complete) this assessimaii pictise contrtel [tie I !ri\ emitv 
( onnseliiig t enteral 4*)l-60.‘'2, laii! they will set up an appoinimem lor you ta speak 
with SMU'eoiK'

.'lilKuigh there arc no known ri.sks to parttup.uiny in this research study, the 
heiietii.s In be gained are that campus heallK prol'essioiuits wid tv proviiJeJ val juhle 
inliimiation ti: better promote health services to all CSt J sUidenls.

V. e would .ike la thank you tin your eiinsideruion tor iiivoJveiiient in th s sludi 
and would •.veieume a phone call it you have any ijueslnin.s. Ymif cnietesit to parlii ip.Mc 
will be asst nied by the eninplelion of Ihc ciueslionnaire

II the imeslifiator nf Ihi.s study is the instmelorof vour class, the a.s.'-essn'eiii will 
He aihninistered by the cii-iiu-esliiintor to assure youreoniidenfality in pactieiptilim. 
(,'uestions ahnil parlicipariLs’ riphls may (w directed to .lane'll .Vtddrem al ( o?U) 4'»! -
1655. ■

SineereSv,

(.'.iltiy Kennedy. I’ti.U. 
i lirLX;tor ol I tealih 'rnniol i'.n 
iVparlmcm of 1 loalth am) Irxereise Science 
i’)7f'i I'ii.i.ittl

Iteb ,\k>rris, It.h.N.. M..\. 
Oireclar o f 1 lealth f’mmniiin 
Ilailsliorii lie,ill iCemor 
(̂ 701491-1727

1 4 0



Appendix E

Script for Data Collection

Seriot

Gwk I moming.'a)UTno;in,

1 an i_____ ______  IrDin the Department of Health and Fxercise ^cieitee ^  llartshoril
Mtalth CTenlcr. The Health Pmmolion Pnigram CSH is conduelin*; research to evajiiint 
various aspects of your health. If you volunteer to participate iit tills study you will he 
asked to complete the Aiverican t'ol!ef;e Health .Istessnxnl diinng class. Ihc 
anonymous questionnaire will take approximMely 20 minutes to complclc. Your 
completed t|iicstionnairc will then be turned into me. Your decision whether or not to 
participate in this study will have no impact on your grade in this cla.ss. There arc a lew 
dcnnographic questions included along with questions that you may lind sensitive in 
itaiuic, e.g._ sexual tkiUvity, drug uruJ aleuisol use. You iriay skip any question you aic not 
comfortable in answering. If you should feel distressed after completing (or attempting 
to complete) this assessment please contact the University Counseling Center at 491-
6052. and they will set up an appointment for you to speak with someone.

Atihough tiiere are no known risks tc participating in this research study, the 
benefits to be gained arc that eampies health pnire.s.\ional.s will be provided valuable 
inibrmation to better promote heilih ser/ices to all CSC siudeiiLv.

We would like to thank you for your consideration for involvement in this .study' 
and would welcome a phone call if you have any que.stifMi.s. Your consent to participate 
will be assumed by the completion of the questionnaire.

Thunk you for your time.
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