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Prostate cancer is responsible for a substantial loss of life and burden of

suffering among adult males. Evidence suggests that the risk of morbidity and

mortality from prostate cancer can be reduced through specific screening and

dietary practices (MCI, 2002; Ries et al., 2002). Further evidence suggests that

screening can be encouraged by promoting health enhancing behaviors (e.g. regular

preventative exams and discussing cancer with others) in the early adult years; yet

nearly all studies of prostate cancer have focused on men over the age of forty. As

a result, little is known about men's health-seeking behaviors related to prostate

cancer including information-seeking behavior and intentions to screen or what

men know of prostate cancer. Some evidence suggests that men may know as much

(or more) about breast cancer in women as they know about prostate cancer

(Chamot & Perneger, 2002).

This pilot study sought to expand the current foundational research on men

18 to 40 years of age. The study was designed to a) describe young men's

information-seeking behavior for prostate cancer; b) describe young men's

knowledge of prostate cancer; c) contrast young men's information-seeking

behavior and knowledge of prostate cancer with information-seeking behavior and
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knowledge for breast cancer; d) examine the correlation among constructs of the

Health Belief Model (perceived susceptibility, perceived severity, perceived

benefits, perceived barriers, knowledge, cues to action) and intention to talk with

others (family, friends, and physicians) about prostate cancer; and e) examine the

correlation among constructs of the Health Belief Model and intention to seek a

regular age-appropriate preventative physical examination.

This cross-sectional study utilized a 46-question, multiple page, Internet-

based survey. The survey was administered to 513 men between the ages of 18 and

40 years of age at Oregon State University. One hundred and five male students

responded and completed the survey.

Correlated groups t-tests, and Wilcoxan-signed rank tests were applied to

examine differences in scores for prostate and breast cancer for various

information-seeking behaviors. Hierarchical multiple correlation was applied to

evaluate the relationship among constructs of the Health Belief Model. Lastly,

one-way analysis of variance, and the Mann-Whitney Test were applied to analyze

the independent relationships between various modifying factors of the Health

Belief Model (educational attainment, income level, health status, and race) and

intention.

The findings of the study indicate that men talk with few others about

prostate cancer, and generally are exposed to less information about prostate cancer

than breast cancer. The study also demonstrated low knowledge among young

adult males regarding both prostate and breast cancer, and indicated that substantial

progress can be made to better inform males about these cancers. Lastly, results

suggest that constructs of the Health Belief Model are correlated with intention to

seek a regular preventative examination and intention to discuss prostate cancer

with others. Together, the findings of this study highlight the need to improve

knowledge of prostate cancer among men, increase early health-seeking behaviors,

and encourage dialogue among men about prostate cancer and breast cancer.



© Copyright by Brian K. Johnson

April 28, 2005

All Rights Reserved



Knowledge, Information-Seeking Behavior, and Health Beliefs about Prostate
Cancer and Breast Cancer Among Men 18 to 40 Years of Age: A Pilot Study and

Comparative Analysis

by
Brian K. Johnson

A THESIS

submitted to

Oregon State University

in partial fulfillment of
the requirements for the

degree of

Master of Public Health

Presented April 28, 2005
Commencement June 2005



Master of Public Health thesis of Brian K. Johnson presented on April 28. 2005

APPROVED:

Chair f the 1evafmenL oflubhc Health

Dean of the' Wadiiite School

I understand that my thesis will become part of the permanent collection of Oregon
State University libraries. My signature below authorizes release of my thesis to
any reader upon request.

ian K. Johnson, Author

Redacted for Privacy

Redacted for Privacy

Redacted for Privacy

Redacted for Privacy



ACKNOWLEDGEMENTS

For her encouragement, love, support, and patience on this journey, I thank
my life partner, friend, and wife, Karen. The sacrifices were many.

I am also indebted to Dr. Rebecca Donatelle. I am most grateful for the
time she spent reading and editing the various drafts of this project. The work is
clearer, more precise, and of higher quality because of her thorough and thoughtful
feedback. She pushed me to demonstrate my skills and abilities when my energy
and focus would have otherwise waned. Without her efforts, this project would not
be the caliber that it is today.

In addition, I wish to express my sincere thanks to my mentor and friend
Dr. Blair Irvine as well as my friends and colleagues at the Oregon Center for
Applied Science. Dr. Irvine's encouragement and flexibility allowed me a
generous opportunity to expand my scholarship and professional talents. I could

not have asked for greater support. Also my success has been more rewarding
because of the warm support I find in my colleagues and friends at the Oregon

Center for Applied Science. I thank them for their kind words and interest in my
progress.

Lastly, I wish to thank the members ofmy committee including Dr. Donna
Champeau, Dr. Raymond Tricker, and Dr. Wayne Kradjan for their interest and
support of my project. I am grateful to them as well as the Department of Public
Health at Oregon State University for sharing their wisdom, and providing an
opportunity to further expand my professional horizons.



11

TABLE OF CONTENTS

CHAPTER1: INTRODUCTION ........................................................................... 1

NATURE AND EXTENT OF THE PROBLEM ............................................. I

PURPOSE ......................................................................................................... 8

RESEARCHQUESTIONS ............................................................................... 9

HYPOTHESES............................................................................................... 10

ASSUMPTIONS ............................................................................................. 11

DELIMITATIONS .......................................................................................... 13

LIMITATIONS ............................................................................................... 14

DEFINITIONS ................................................................................................ 15

CHAPTER 2: LITERATURE REVIEW .............................................................. 17

SIGNSAND SYMPTOMS ............................................................................ 17

RISKFACTORS ............................................................................................. 18

PREVENTION ................................................................................................ 21

Screening ................................................................................................... 21
Lifestyle ..................................................................................................... 25
Preventive health behaviors practiced among men ................................... 30
Information-seeking behavior ................................................................... 33

THEORY AND CONCEPTUAL FRAMEWORK ........................................ 34



111

TABLE OF CONTENTS (Continued)

Intention. 36

Perceived threat and risk perception ......................................................... 37
Perceived benefits and barriers ................................................................. 38

Cuesto action ............................................................................................ 39
Modifyingfactors ...................................................................................... 41

CHAPTER 3: MATERIALS AND METHODS .................................................. 49

SETTING, POPULATION, AND DATA COLLECTION .............................49

INSTRUMENT ............................................................................................... 50

ANALYSIS ..................................................................................................... 52

CHAPTER4: RESULTS ...................................................................................... 55

INTRODUCTION.......................................................................................... 55

SAMPLE CHARACTERISTICS ................................................................... 56

HEALTH INFORMATION-SEEKING BEHAVIOR .................................... 62

KNOWLEDGE............................................................................................... 69

EVALUATING THE HEALTH BELIEF MODEL ....................................... 76

CHAPTER 5: DISCUSSION & CONCLUSIONS ............................................... 93

DISCUSSION ................................................................................................. 95

CONCLUSION ............................................................................................. 101



lv

TABLE OF CONTENTS (Continued)

BIBLIOGRAPHY . 107

APPENDICES . 119

APPENDIX A: SURVEY INSTRUMENT .................................................. 120

APPENDIX B: CONSTRUCT MEASUREMENT ...................................... 143



V

LIST OF TABLES

Table

4.1 Participant Race / Etlmicity, Marital Status, and Education (N 105). 57

4.2 Participant Perceived Health Status, Employment Status, and Total
Family Income in the Year 2003 Before Taxes (N = 105) .................... 59

4.3 Summary of Binomial Test Comparing Sample Distributions with
Known Population Distributions for Body Mass Index, and
Race I Ethnicity (N 105) ..................................................................... 60

4.4 Frequency and Percentage of Participants Identifying Persons Who
Help Them to Make Health Care Decisions by Relationship
(N=105) ................................................................................................ 62

4.5 Frequency and Percentage of Participants Identifying Sources of
Information on Health Related Issues by Source (N = 105) .................. 63

4.6 Mean Trust Scores For Common Sources of Information About
Prostate Cancer and Breast Cancer........................................................ 65

4.7 Percentage of Applicable Participants Who Said They Talked to
Someone About Prostate or Breast Cancer by Personal Relationship
(N=105) ................................................................................................ 66

4.8 Frequency and Percentage of Participants Identifying Others They
Knew Who Had Been Tested or Diagnosed for Prostate Cancer or
Breast Cancer by Relationship and Type of Cancer (N = 105) ............. 68

4.9 Average Score (Out of 100 Possible) for Overall and Sub-Domain
Knowledge Scales (N = 105) ................................................................. 71

4.10 Percentage of Participants Responding to Screening Knowledge
Sub-Domain Items by Question and Response (N = 105) ..................... 72

4.11 Percentage of Participants Correctly Identifying the Likely Risk of
Exposure to Actual and Commonly Mistaken Risk Factors .................. 74

4.12 Frequency and Percentage of Participants Correctly Answering
Questions in the General Knowledge Sub-Domain by Question ........... 75



vi

LIST OF TABLES (continued)

Table

4.13 Sample and Imputed Statistics for Variables Analyzed Via
Hierarchical Multiple Correlation.......................................................... 79

4.14 Perceived Severity Scores for Consequences Associated with
Developing Prostate Cancer by Consequence ....................................... 80

4.15 Perceived Benefits and Barriers of Discussing Prostate Cancer or
Seeking a Preventative Health Exam ..................................................... 82

4.16 Univariate Correlations Among Factors of the Health Belief Model .... 84

4.17 Summary of Hierarchical Multiple Correlation For Variables
Predicting Intention to Seek a Regular Exam in the Next Year ............ 85

4.18 Summary of Hierarchical Multiple Correlation For Variables
Predicting Intention to Talk with a Physician about Prostate Cancer
inthe Next Year ..................................................................................... 88

4.19 Summary of Hierarchical Multiple Correlation For Variables
Predicting Intention to Talk with a Friend or Family Member About
Prostate Cancer in the Next Year........................................................... 91



vii

LIST OF APPENDIX TABLES

Table ig
B.1 Perceived Threat, Benefits, and Barriers Construct Scales,

Reliability (Crohnbach's a) and Scoring ............................................... 143

B.2 Intention Construct Items and Scoring ................................................. 144

B.3 Cues to Action and Relative Risk Perception Construct Items and
Scoring .................................................................................................. 144

B.4 Modif'ing Factors Scales, Reliability (Crohnbach's a) and Scoring....145

B.5 Survey Knowledge Scales, Reliability (Crohnbach's a) and Scoring 146



Knowledge, Information-Seeking Behavior, and Health Beliefs about Prostate
Cancer and Breast Cancer Among Men 18 to 40 Years of Age: A Pilot Study and

Comparative Analysis

CHAPTER 1: INTRODUCTION

NATURE AND EXTENT OF THE PROBLEM

Prostate cancer is responsible for substantial morbidity and mortality among

adult males. Aside from cancers of the skin, cancer of the prostate is the most

commonly diagnosed cancer among men in the United States, and only lung cancer
is responsible for more cancer related deaths (Centers for Disease Control and

Prevention [CDC], 2001). Nearly 33% of all cases of cancers among males are

prostate cancer, and approximately one in every six men will develop the disease in

their lifetime (American Cancer Society, 2005a; Ries et al., 2002). As a result, an
estimated 232,090 new cases and 30,350 deaths from the cancer are expected to

occur in 2005 alone (American Cancer Society, 2005a). Additionally, because of

the large percentage of men affected by the disease, prostate cancer was responsible

for more than 410,000 person-years of life lost in 1999 (Ries et al., 2002).

Since prostate cancer is a disease that is highly associated with aging, the

burden of the disease is likely to increase as the population of older adults within

the United States continues to swell. The risk of developing the cancer is
comparatively low in younger men, but increases dramatically with age. Although
the probability of developing prostate cancer is approximately 1 in 10,000 among
men less than 40 years of age, the likelihood of developing prostate cancer jumps

substantially after 40 years of age to 1 in 39 in men 40 to 59 years old, and 1 in 7

for men 60-79 years old (American Cancer Society, 2005a). Likewise, the disease

accounts for less than 1% of cancers diagnosed in men younger than 40, yet it

accounts for the largest percentage of cancers diagnosed in men over 40 years of
age. The cancer is present in 34% of men in their fifties, and up to 70% of men 80
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years of age or older (Holund, 1980; Sakr, Haas, Cassin, Pontes, & Crissman,

1993).

As would be expected, the high incidence and mortality of prostate cancer

generates far reaching economic costs and substantial morbidity among older adult

males. The National Institutes of Health (Kirschstein, 2000) estimate the total

direct medical costs for prostate cancer is $4.7 billion (in annual aggregate

expenditures expressed in 1990 dollars). These costs do not take into account the

additional cost of cancer screenings, nor do they depict the likely considerable

indirect costs related to lost productivity due to illness or premature death. In

addition, direct medical costs alone do not highlight the considerable social and

emotional burden placed upon prostate cancer patients and their loved ones. The

potential morbidity associated with the progression of prostate cancer is also

considerable and includes urinary tract obstruction, bone pain, and other

consequences of cancer that has metastasized and spread throughout the body (U.S.

Preventive Services Task Force [USPTF], 1996).

There is evidence to suggest that men's health behaviors may be placing

them at a greater risk than necessary and may be contributing to the high incidence

and mortality associated with prostate cancer. In particular, men in the United

States may be at increased risk of developing prostate cancer due to 1) dietary

habits, and 2) underutilization of screening options. High fat intake and low fruit

and vegetable intake may be increasing cancer risk, and limiting the potential

preventative effects of some foods (Kolonel et at., 2000; Wilson et al., 1997; Zhou

& Blackburn, 1997). In addition, limited or irregular screening may be resulting in

delayed detection and treatment of prostate cancer, thus increasing the likelihood of

morbidity and death from prostate cancer (American Cancer Society, 2005b; Center

on an Aging Society, 2002; Cowen, Kattan, & Miles, 1996).

There are numerous factors reported to increase a man's risk of developing

prostate cancer, yet much remains unknown. Diet is the only known risk factor that

may be altered to reduce a man's chance of developing prostate cancer (National



Cancer Institute [NCI], 2004b). A diet low in fat and high in vegetable intake may

have some preventative effects (Kolonel et al., 2000; Zhou & Blackburn, 1997);

however few men meet the recommended dietary guidelines and thus appear to be

at increased risk of developing prostate cancer. Only 29% of men meet the USDA

guidelines for dietary fat intake, and 34% for saturated fat (Wilson et al., 1997). In

addition only 18% of men consume as much or more than the recommended five

servings of fruits and vegetables each day.

For those men who do develop prostate cancer, early detection is the most

promising strategy known for reducing morbidity and mortality. Although there is

no consensus among expert organizations on whether to screen for prostate cancer,

those that do recommend screening advise annual screening for men over the age of

50 (American Cancer Society, 2005a; Zoorob, Anderson, Cefalu, & Sidani, 2002).

Encouraging early and regular screening has the potential to benefit most men over

age 50 since prostate cancer is highly treatable if detected in the early stages.

Nearly all men will survive at least five years if prostate cancer is detected while it

is still localized to the prostate or is localized to nearby tissues, while only one third

of men diagnosed with cancer that has spread throughout the body will live five or

more years (Ries et al., 2002). For every one unit increase in the stage at which

prostate cancer is diagnosed, the risk of death increases nearly 2.2 times (Aprikian,

Zhang, & Fair, 1994).

Screening is an important secondary prevention strategy since prostate

cancer often does not present early signs and symptoms and can only be detected

by screening; however current estimates suggest that men may not be benefiting

fully from screening. Men over 50 are being screened, but most do not do so on a

regular basis. Approximately 84% of men over the age of 50 report having been

screened at least once (Center on an Aging Society, 2002), while only 64-68% of

men over the age of 55 report having been screened in the past two years (Cowen,

Kattan, & Miles, 1996). In addition, approximately 14% of all prostate cancer is not

diagnosed until it has spread to tissues in distant parts of the body, (American
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Cancer Society, 2005b) suggesting that irregular or delayed screening may be

resulting in later diagnosis and thus greater likelihood of disability and death.

The literature is extensive regarding screening behavior in older adult men

and indicates a number of factors that encourage screening participation, including

(representative references only): perceived threat (Cowen, Kattan, & Miles, 1996,

Hoffman & Gilliland, 1999), perceived benefits and barriers (Ashford et al., 2001;

Demark-Wahnefried, et al., 1995; Myers et al., 1996; Tingen, Weinrich, Heydt,

Boyd, & Weinrich, 1998; Weinrich, Reynolds, Tingen, & Reis-Starr, 2000),

knowledge (Agho & Lewis, 2001; Key & DeNoon 1997), various socio-

demographics (Agho & Lewis, 2001; Summers & Price, 1996; Ashford et al., 2001;

Cowen, Kattan, & Miles, 1996), discussions with physicians and prior screening

behavior (Myers et al., 1996; Hoffman, and Gilliland, 1999), media exposure

(Cowen Kattan, & Miles, 1996), and positive attitudes (Ashford et al., 2001; Myers

etal., 1996).

Limited knowledge may be impeding men from seeking screening and

medical services. Knowledge and men's discussion of cancer with others have

received considerable attention and deserve special attention for their viability for

intervention strategies (Martin, 1990; Mercer et al., 1997; Robinson, Ashley, &

Haynes, 1996, Schapira & VanRuiswyk, 2000, Smith, DeHaven, Grundig, &

Wilson, 1997; Key & DeNoon 1997; Mainous & Hagen 1994, Agho & Lewis,

2001). Studies have consistently demonstrated that knowledge among older men of

prostate cancer and its related prevention and screening options is very low, thus

many men are unaware of the risks and screening options available for prostate

cancer.

Evidence also suggests that media exposure and discussions with family

and physicians can play an important role in encouraging screening and

preventative health behavior in men. For example, physician advice to be screened

is associated with men reporting having ever been screened (Steele, Millet, Maylah,

Uhler, & Baker, 2000) and may increase the likelihood of testing nearly 6-fold



(Myers et al., 1996). Additionally, physician advice increases the odds that a man

will have had a recent screening (Cowen, Kattan, & Miles, 1996). Men also report

a greater intention to be screened for prostate cancer if they perceive that members

of their immediate family or close friends want them to be screened, if they have

talked to someone who was tested for or diagnosed with prostate cancer, or if they

have been exposed to information about prostate cancer in the media (Cowen,

Kattan, & Miles, 1996; Myers et al., 1996).

Limited knowledge about prostate cancer may, in part, be due to the general

unwillingness of men to talk about the disease. Prostate cancer is a disease that is

generally not discussed openly among men (Partnership for Prostate Health, 2001).

Approximately 28% of men never consult their physician to discuss prostate

cancer, and even fewer men are inclined to discuss the cancer with their spouse,

partner or a close friend. This unwillingness of men to openly discuss prostate

cancer means that men are less likely to hear or be exposed to information about

screening options or the potential risks and preventative avenues for prostate

cancer; as a result, they are less likely to reap the full benefits of early detection and

screening.

Evidence suggests that prostate cancer has remained a relatively unknown

disease in the public eye and is rarely discussed among men (Clarke, 1999). This

becomes particularly evident when prostate cancer is compared to breast cancer in

women, a disease of similar public health importance and similar biological and

epidemiological characteristics. Prostate cancer and breast cancer both originate in

glands related to reproduction and are associated with levels of sex hormones in the

blood. Similarly, expert organizations hotly debate the effectiveness of screening

techniques for the detection of either cancer (Mercer, 1997; U.S. Preventive

Services Task Force, Feb 2002). Likewise, each cancer accounts for approximately

the same number of new cases and deaths each year (American Cancer Society,

2005a). Despite these many similarities, prostate cancer and breast cancer have

received dramatically different levels of attention in the public sphere.



Although breast cancer and prostate cancer share many commonalities,

breast cancer has received substantially more funding and media attention over the

past several decades (Scheck, 1997). In fact, fi.inding for research on breast cancer

has been generous relative to the burden of the disease. According to Gross,

Anderson, and Powe (1999), regardless of which of six measures of disease burden

are applied, breast cancer has received substantially greater support than prostate

cancer. If disease burden were used to guide dollars alone, prostate cancer has been

significantly under-funded relative to breast cancer. For example, Congress has

funded an average of $120 million dollars per year since the inception of the Breast

Cancer Research Program, and only $62 million per year for the Prostate Cancer

Research Program (Department of Defense, 2002). A comparably large difference

in media coverage between prostate cancer and female breast cancer further

highlights the limited success of prostate cancer to capture the public's attention. A

study by Clarke (1999) notes that more than 10 times as many articles on breast

cancer versus prostate cancer are cited in the Readers Guide to Periodical Literature

in the top 10 circulating magazines between 1974 and 1995.

Extensive media coverage, advocacy, and research on breast cancer has

raised awareness of breast cancer, and increased women's perceptions of risk for

breast cancer (Hailey, Carter, & Burnett, 1997). Public media and political

campaigns have been so extensive that it is quite likely that men know as much or

more about breast cancer in women as they do about a cancer that affects men

most. One study in Switzerland found that men might be as knowledgeable as

women about breast cancer and screening in women (Chamot & Perneger, 2002).

In contrast, other studies suggest that men are less knowledgeable about factors

related to prostate cancer than women are about similar factors related to breast

cancer. Nearly 70% of women know that breast cancer is the most common cancer

in women (Dolan, Lee, & McDermott, 1997), while only 20% of men know that

prostate cancer is the second most common cancer in men (Partnership for Prostate

Health, 2001).
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Although increasing public attention and building knowledge of prostate

cancer may be viable means for improving screening and preventative behaviors in

men, nearly all studies have focused upon these factors in men over the age of

forty, and little is known about these factors in younger adult males. Although

screening for prostate cancer is not recommended for men younger than the age of

40, there is reason to believe that encouraging related health behaviors in younger

adult males may peak interest and knowledge at an earlier age, and may improve

the likelihood that men will adopt preventive behaviors when they are more likely

to prove beneficial. For example, conversations with physicians and family

members about prostate cancer and prior screening behavior have been associated

with a greater likelihood of being screened in men over 40 years of age.

Encouraging younger adult males to talk with their physician or family about

prostate cancer or to seek regular age appropriate preventative exams may build

foundational behaviors that encourage screening in later adult years. Yet, despite

the potential to foster preventative behaviors in younger adult males, little is known

about perceptions, behaviors, and knowledge about prostate cancer in men younger

than 40 years of age. By enhancing the current knowledge base regarding younger

adult males, resources could be better targeted to improve the health of men.

The theoretical foundation of the Health Belief Model suggests many

avenues for exploration in younger adult men. The Health Belief Model predicts

behavior related to preventive health practices (Rosenstock, 1960). An individual's

likelihood to adopt a new behavior is influenced by various factors including

perceived susceptibility and severity of the disease, and various modifying factors

including social, psychological, and environmental factors (e.g. age, sex, socio-

economics, and knowledge). Specific events (e.g. signs and symptoms, education,

and media campaigns) can serve as prompts or cues to action, thus also

encouraging an individual to adopt a behavior. As demonstrated above, many

studies have provided supporting evidence for all aspects of the model in older



adult men, indicating that the application of the model to health behaviors in

younger adult males may be a reasonable and viable tool.

PURPOSE

Little is known about younger men's knowledge, attitudes, and risk

perceptions related to prostate cancer. Additionally, little is known about the

health-seeking behaviors of younger men related to prostate cancer, including

information-seeking behavior, and intentions to screen. Some evidence suggests

that men may know as much or more about breast cancer in women as they know

about prostate cancer and that overall prostate cancer knowledge is low. By

enhancing the current knowledge base regarding younger men's information-

seeking behaviors, knowledge of prostate cancer, and health enhancing behaviors

related to prostate cancer, resources can be better targeted and methodologies can

be developed to improve the health of men.

The purpose of this study was to a) describe young men's information-

seeking behavior for prostate cancer; b) describe young men's knowledge of

prostate cancer; c) contrast young men's information-seeking behavior and

knowledge of prostate cancer with information-seeking behavior and knowledge of

breast cancer; d) examine the correlation among constructs of the Health Belief

Model (perceived susceptibility, perceived severity, perceived benefits, perceived

barriers, knowledge, cues to action) and intention to talk with others (family,

friends, and physicians) about prostate cancer; and e) examine the correlation

among constructs of the Health Belief Model and intention to seek a regular age-

appropriate preventative physical examination.

The research was conducted via a cross-sectional study of one hundred and

five male students between the ages of 18 and 40 years of age at a large university

in Western Oregon. All participants were drawn from a university student database,

and data were gathered by means of a 46-question, multiple page, Internet-based

questionnaire.



RESEARCH QUESTIONS

The following questions about young adult males were specifically

examined in this study regarding men 18-40 years of age:

1) Information-seeking Behaviors:

a. From whom do men seek advice when making health care

decisions?

b. Who and what are the primary sources of health related

information for prostate cancer and breast cancer among men?

c. Who and what are the most trusted sources of information about

breast cancer and prostate cancer among men?

d. Does the amount of trust men have in common information

sources differ by type of cancer (breast or prostate)?

e. To whom do men talk about prostate cancer and breast cancer?

f. Do men talk to different people about breast cancer than they

talk to about prostate cancer?

g. How many different people do men talk to about breast cancer

and prostate cancer?

h. Does the number of people to whom men talk differ by type of

cancer (breast or prostate)?

i. Does information exposure differ by type of cancer (breast or

prostate)?

2) Knowledge

a. What is the current level of knowledge among young men about

prostate cancer?

b. What is the current level of knowledge among young men about

breast cancer in women?

c. Are there differences in young men's knowledge of prostate

cancer and breast cancer?
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3) Health Beliefs

a. To what extent do constructs of the Health Belief Model (i.e.

modifying factors [e.g. age, knowledge, number of individuals to

whom a man has talked to about prostate cancer], perceived

susceptibility, perceived severity, perceived benefits, perceived

barriers) correlate with:

i. Intention to seek a regular physical exam within the next

year?

ii. Intention to discuss prostate cancer with a friend or family

member within the next year?

iii. Intention to discuss prostate cancer with a physician within

the next year?

HYPOTHESES

The following hypotheses about men age 18-40 years old were suggested

based upon the theoretical underpinnings of this study, and the evidence available

in the current literature:

1) Information-seeking Behaviors

a. Men rely upon physicians more often than any other personal

relationship when making health care decisions.

b. Men turn to physicians more often than any other personal

relationship for information on general health related issues.

c. Men trust common sources of information about breast cancer

more than they trust common sources of information about

prostate cancer.

d. Who men choose to talk to about breast cancer is different from

who men choose to talk to about prostate cancer.

e. Men talk to more people about breast cancer than they talk to

about prostate cancer.
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f. Exposure to information about breast cancer is higher than

exposure to information about prostate cancer.

2) Overall knowledge of breast cancer in women is higher than overall

knowledge of prostate cancer.

3) Testing the Health Belief Model

a. When applied as a group, and entered in order as predicted by

the Health Belief Model, constructs of the Health Belief Model

(i.e. modif'ing factors [e.g. age, knowledge, number of

individuals to whom a man has talked to about prostate cancer],

perceived susceptibility, perceived severity, perceived benefits,

perceived barriers) are reliably correlated with intention to seek

a regular physical exam within the next year.

b. When applied as a group, and entered in order as predicted by

the Health Belief Model, constructs of the Health Belief Model

are reliably correlated with intention to discuss prostate cancer

with a physician within the next year.

c. When applied as a group, and entered in order as predicted by

the Health Belief Model, constructs of the Health Belief Model

are reliably correlated with intention to discuss prostate cancer

with a friend or family member within the next year.

ASSUMPTIONS

As with any scientific study, a number of assumptions underlie the research

questions and choices of methods that were applied in this study. These

assumptions guided and shaped the implementation and discussion of the study

described herein. Together, these assumptions were necessary in order to derive

meaningful and useful interpretations from the information gathered. Assumptions

included hypotheses about the relationship between various social factors, the

accuracy of measurements, and effectiveness of preventative behaviors.
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Survey methods were applied in this study because of their ease of

implementation, cost effectiveness, and ability to gather data in a limited time

frame. Because this study did not have the resources to make direct observations

and measurements of actual behavior, the study relied upon the self-reported

behaviors and perceptions of the research participants. It was necessary to assume

that participants were honest in self-report and able to accurately recall information

about events in the past. To encourage honest and accurate responses, participant

names were not linked to the data provided.

The research herein describes the intention of young males to adopt health-

promoting behaviors in the future. Since behaviors were measured by a single

survey, and subsequent behaviors were not examined, it was necessary to assume

that intentions were accurate indicators of actual future behavior. This theoretical

assumption is well supported in the general health behavior literature (Montano,

Kasprzyk, & Taplin, 1997), and has specifically been supported in research on

other screening behaviors in young adult males (Barling & Lehmann, 1999; Moore,

Barling, & Hood, 1998).

Knowledge of screening recommendations was an important area of interest

in this study. Although there is no consensus among professional organizations

regarding if and when to screen for prostate cancer, current evidence suggests that

screening is the most promising avenue for prevention. This study has assumed

that it is desirable to detect prostate cancer early while it is still localized and that

regular screening is the best way to achieve this. Furthermore, this study has

presumed that fostering preventive health behaviors in the early adult years can

reduce the likelihood of developing prostate cancer in later years. When properly

informed about the risks they face, men can play an active role in reducing or

ameliorating some of their risks. These assumptions were necessary in order to

limit the focus of this study to behaviors amenable to intervention, and the greatest

potential for improving cancer related outcomes in adult males.
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In order to establish a standard from which to measure men's actual and

intended behaviors and knowledge of screening, it was necessary to choose from

the many professional recommendations for screening. The American Cancer

Society guidelines for early detection and prevention provided the standard for

generally established and accepted guidelines for early detection and prevention of

prostate cancer and breast cancer. It was selected both because it is commonly

utilized in the cancer literature, and because it is a generally well recognized

standard cited in the media.

Lastly, this study employed summative scales of knowledge, perceived

barriers, perceived benefits, and perceived threat to provide general measures of
these concepts. It was assumed that all factors that composed each scale were

measuring aspects of the same concept, and that each factor reflected equal

amounts of the general concept of interest. In order to gain insight into the strength

and accuracy of this assumption, internal consistency among these items were

estimated via Crohnbach's Alpha. Furthermore, the survey was tested beforehand

among a panel of social scientists and among a small pooi of younger adult males

to ensure that questions were clear and understandable, and to ensure that the

instrument demonstrated face validity and content validity.

DELIMITATIONS

In addition to the various assumptions made for this study, choices were
made to specifically limit and focus the scope of this study. Specifically, the study

was delimited to examine only men ages 18 to 40 years of age. This is not a

limitation since the study was specifically interested in this age group. It was the
intent of this research to examine and describe current estimates of knowledge,

intentions, risk perceptions, and health preventative behaviors for prostate and
breast cancer among this age group.

The study was further delimited by the specific parameters placed upon the
concepts of interest within the Health Belief Model. The parameters established
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were based upon constructs related to prostate cancer commonly researched in

older adult males. For example, for the concept of knowledge, this study was

specifically restricted to knowledge of anatomy and function, natural history,

epidemiology, risk factors, screening and early detection options and

recommendations, treatment and curability for the cancers of interest. Specific

health behaviors examined were limited to information-seeking behavior, screening

behavior, and related risk behaviors. Each of these delimitations is deliberately

established to confine the study to areas previously examined in the literature to

permit reasonable comparisons with the currently established knowledge base for

older adult males.

LIMITATIONS

As is common in any research study, the research methods applied and

logistical realities of the research limit the validity and reliability of the research.

For this study, the following limitations were identified and should be considered

when interpreting the results presented herein:

1) The recruitment of subjects from a university student database utilizing

a survey available only via the Internet may have produced a pooi of

participants with very similar demographic characteristics (e.g. those

with access to a computer, college educated), thus limiting the

generalizeability of the study.

2) Participants were volunteers and may not be representative of the

population from which they were drawn.

3) The limitation of the study to factors of the Health Belief Model may

not account for all factors related to younger males' willingness to adopt

screening or other health protective behaviors relative to prostate cancer.
4) Due to the descriptive and exploratory nature of the study the results

cannot conclusively suggest a causal relationship between the factors
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under study. As a result, only correlational and descriptive statistics are

utilized within this study.

5) The use of survey questions to record self-reported intentions or likely

behaviors may not accurately represent actual behaviors engaged in or
likely to be engaged in by research participants.

In order to adequately account for and control for the above limitations,

several steps were taken. Subjects were randomly selected from the entire pool of

available participants to increase the likelihood that participants were at least

representative of the pool of participants from which they were drawn.

Demographic information was collected and reported to adequately describe the

population from which the study was drawn. Only correlational and descriptive

statistics were reported and no attempt was made to suggest a causal relationship

among the factors under study.

DEFINITIONS

Various theoretical constructs were examined in this study. To clarify the

application of these various constructs in this study, the following definitions are
provided:

Perceived threat: The individual's appraisal of how likely a given behavior
is to result in a negative outcome (e.g. developing prostate cancer), and his or her
beliefs regarding how relevant those risks are to him or her. Thus, percieved threat

is an indicator of how threatening, risky, and relevant a given outcome or behavior
is from the individual's perspective.

Perceived Benefits: Perceived benefits describe the expectations a person

may hold regarding the outcomes of a particular behavior. Specifically, they

describe expectations of the effectiveness of an action to reduce the threat of a
disease.
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Perceived Barriers: Like perceived benefits, perceived barriers describe

individual expectations regarding the outcomes of a particular behavior; however,

perceived barriers are those factors that may act as an impediment to adopting a

behavior or taking action. They are opinions of the likely costs related to taking
action.

Cues to action: Any factor that serves to encourage or trigger action when it
occurs can be conceived of as a cue to action. They are events physical, social, or
environmental that encourage readiness to act and often prompt action.

Knowledge: Knowledge is best understood in this study as a general

awareness and familiarity with the common facts and information relevant to a

topic of interest. This factual and interpretive information is useful in establishing

an understanding of a phenomenon, and necessary for an individual to take

informed action. This study is specifically interested in determining the extent to
which young adult males can accurately identify facts and information related to
prostate and breast cancer.

Intentions: Intentions are an individual's perceived likelihood of

performing a given behavior. Intentions often serve as a proxy indicator of actual
behavior, as they are, in theory, a direct determinant of actual behavior. However,

strictly speaking, intentions are the reported perceptions ofan individual, and
reflect simply a person's likely action given his or her understanding of the
behavior, its likely outcomes, and the perceived values of that outcome.

Health-seeking behaviors: Health-seeking behaviors are those actions,
whether intentional or unintentional, which positively affect an individual's health.
Such behaviors include seeking information (e.g. reading newspapers, talking with
physician or spouse) about a disease (information-seeking), screening, seeking

prompt medical attention when symptoms appear (illness behavior), and adoption

or avoidance of high-risk behaviors (smoking, drinking, weight loss).
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CHAPTER 2: LITERATURE REVIEW

This chapter describes the existing literature on prostate and breast cancer
as relevant to this study. It is organized into four main sections: (1) Signs and

Symptoms; (2) Risk Factors; (3) Prevention; and (4) Theory and Conceptual

Framework. The first three sections describe the existing knowledge base on the

epidemiology, natural history, and prevention avenues known for the two cancers.

The review establishes the foundation for development of measures of knowledge,

and describes those behaviors that provide the best avenues for prevention and

intervention programs. The final section describes the theory and conceptual

framework applied in this study and elucidates how the theory has been applied and

examined in the existing research on prostate and breast cancer. Each section

examines the relevance of the existing literature to the research discussed in this
thesis.

SIGNS AND SYMPTOMS

Nearly all studies that have measured existing knowledge of prostate and

breast cancer have considered knowledge of the signs and symptoms of each cancer
a primary component. It has generally been assumed that knowledge of the signs

and symptoms can encourage one to seek medical attention early and promptly if

symptoms arise; therefore it is important to examine the important signs and

symptoms for each cancer to understand the foundational information that many
studies have expected men to know. The following section briefly describes the

commonly accepted signs and symptoms.

Prostate cancer often occurs with few signs or symptoms until it has spread

into the surrounding tissues. Early stage prostate cancer usually has no signs and

symptoms and can only be detected by screening. As the cancer progresses,
possible signs and symptoms include weak or interrupted urine flow, an inability to
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urinate or difficulty starting or stopping urination, frequent urination -- especially at

night, blood in the urine, pain or burning on urination, and/or continual pain in the

lower back, pelvis or upper thighs (American Cancer Society, 2005a).

In contrast to prostate cancer, breast cancer in women may demonstrate

early signs and symptoms, often detectable by the affected individual. Breast

cancer in women is detected at its earliest stages as an abnormality that shows up

on a mammogram usually before it can be felt by the woman or by a health care

provider. Physical signs of breast cancer may include a lump in the breast, or a

thickening or change in the size or shape of the breast. Such changes may include

swelling, distortion or tenderness, skin irritation or dimpling, and/or changes in

appearance of the skin, areola, or nipple. Observed changes in the nipple may

include pain, discharge, scaliness, ulceration or retraction.

RISK FACTORS

Like knowledge of signs and symptoms, knowledge of risk factors has been

considered a key indicator of men's awareness of prostate cancer (Agho & Lewis,

2001; Mercer et al., 1997; Smith, DeHaven, Grundig, & Wilson, 1997). Numerous

factors have been suggested that increase a man's risk of developing prostate

cancer, yet much is unknown. Risk factors include age, family history, and race as

important determinants of risk, in addition to several other factors (NC!, 2004b;

Ries et al., 2002; Steinberg, Carter, Beaty, Childs, & Walsh, 1990).

It is well established that prostate cancer incidence increases dramatically

with age. Race is also an important factor. The incidence rate among blacks

exceeds that of Caucasians for all age groups. African American men face a

substantially larger burden of the risk for prostate cancer. Prostate cancer occurs

70% more often in African American men than Caucasian men, and African

American men are twice as likely to die of prostate cancer than Caucasian men

(Ries Ct at., 2002). Inherited susceptibility appears to play an additional

independent role in the development of prostate cancer. Men diagnosed with
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prostate cancer are almost twice as likely to have a brother or father who has been

diagnosed with prostate cancer (Steinberg, Carter, Beaty, Childs, & Walsh, 1990).

Other risk factors related to prostate cancer include cumulative exposure to

androgens and diet (NC!, 2004b). Evidence suggests that the degree of cumulative

exposure to androgens is related to increased risk of prostate cancer. Likewise,

increased dietary fat intake has been found to be associated with increased risk of

prostate cancer. This pattern has been established across ecologic studies, studies

of immigrants, animal models, and case-control studies.

Breast cancer has a number of risk factors in common with prostate cancer.

The risk of developing breast cancer, like prostate cancer, increases with age,

personal or family history (mother, sister or daughter) of breast cancer, and

hormone exposure. Other important risk factors include high alcohol consumption

and a high fat diet (American Cancer Society, 2005a). A woman's race is also an

important risk factor. Caucasian woman are slightly more likely to develop breast

cancer than other women, but African American women are more likely to die from

breast cancer and to be diagnosed later and at more advanced stages ofcancer (Ries
etal.,2002).

Breast cancer is specifically associated with increased exposure to the

hormone estrogen. Factors that increase exposure include a long menstrual history
(a menstrual period that started early before age 12; and ended late in life after
age 55), obesity after menopause, use of oral contraceptives or long term use (5
years or more) of postmenopausal estrogens and progestin (hormone replacement

therapy), never having children, or delivering the first child after the age of 30.

Several studies have established a strong connection between endogenous

hormones and the development of breast cancer in women. For example, when

menopause is artificially induced at an earlier age (e.g. removal of the ovaries),

women experience up to a 75% reduction in the risk of developing breast cancer,

when factors such as number of children, weight and age are taken into account
(Kampert, Whittemore, & Paffenbarger, 1988). Additionally, women with a first



20

full-term pregnancy before age 20 are half as likely to develop breast cancer as

women with first full-term pregnancy after age 35 (Henderson, Pike, & Ross,

1984). It is believed that the lower exposure to estrogen during pregnancy and

during nursing (due to the lack of a menstrual cycle during this time frame)

accounts for this lower risk. Other studies of women with an extended menstrual

cycle, and therefore longer exposure to endogenous hormones, are at a higher risk

of developing breast cancer. One case control study of 2,908 breast cancer cases

and 3,180 controls found that women who experience menarche at or before age 12

have a 23% greater risk of developing breast cancer than women who experience

menarche after age 14 (Brinton, Schairer, Hoover, & Fraumeni, 1988).

Research on artificially increased hormone exposure further strengthens

evidence of the role of hormone exposure in the development of breast cancer. The

use of oral contraceptives, for example, has also been associated with higher risk

for breast cancer. Ursin, Ross, Sullivan-Halley, Hanisch, and Henderson (1998)

found a modest and significant risk associated with oral contraceptive use (Odds

Ration 1.4, 95% CI 0.8-2.4) in a case control study comparing women with no use

of oral contraceptives to women using oral contraceptives for more than 12 years.

Hormone replacement therapy (HRT) with estrogen is also associated with

increased risk of breast cancer. However, the greatest risk from HRT is in women

using combined estrogen progestin HRT versus estrogen replacement therapy

(ERT) alone. For every five years of use of combined HRT women who use HRT

face an approximately 25% higher risk of developing breast cancer than women

who do not use HRT (Schairer et al., 2000). The length of use of HRT is an

important consideration. Not only does risk increase with years of use, but a

statistically significant increase in risk has been reported among women who use

HRT fifteen or more years relative to women who have used HRT less or not at all

(Ross, Paganini-Hill, Wan, & Malcolm, 2000).
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PREVENTION

The primary motivation behind increasing knowledge of prostate cancer in

adult males is to promote prevention in the hopes of reducing morbidity and

mortality from this common cancer. Screening is considered the most effective

preventative avenue, although some lifestyle behaviors may be effective as well.

This section describes the various known prevention options, and highlights the

extent to which these preventive health behaviors are practiced.

Screening

Several screening options are available for prostate cancer and breast

cancer. Methods include physician palpation, blood tests, and radiographic tests.

Controversy surrounds the use of screening methods as professional groups often

disagree on the relative effectiveness and merits of the various techniques (USPTF,

Dec 2002). However, several major cancer organizations, including the American

Cancer Society, the American Urological Association, and the American Medical

Association, still recommend preventative screening for prostate and breast cancer.

For prostate cancer, screening is the only known prevention option available. It is

therefore helpful for men to be aware of the screening options that are available.

Despite the considerable controversy surrounding the use of screening

techniques to detect prostate cancer, encouraging the use of screening techniques in

older adult males remains the primary preventative strategy available and in

practice. Two primary methods of screening are commonly used to screen for

prostate cancer. They are the Digital Rectal Examination (DRE) and the Prostate

Specific Antigen blood test (PSA). DRE is the oldest existing screening test. DRE

requires that a physician insert an examining finger into the rectum and feel for

lumps or irregularities. The PSA test is a blood test in which specific elevated

serum markers indicate the presence of tumors.
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Both DRE and PSA have a moderate sensitivity and high false positive

rates. Most studies of digital rectal examination have found that the screening

technique has a moderate sensitivity of 5 5-68% of detecting prostate cancer in
asymptomatic men (Catalona, Smith et al., 1991; Catalona, Richie, et al., 1994), but
the test has a low specificity and results in a large number of false positive results.

Studies have reported a positive predictive value of 6-33% (Babaian et al. 1992;
Catalona, Richie et al. 1994; Chodak, Keller, & Schoenberg, 1989; Varenhorst,

Bergulund, Lofman, & Pedersen, 1993). The sensitivity of DRE is limited in part
because the physician cannot palpate the posterior of the prostate gland, as well as
the fact that early stage tumors cannot be detected by palpation (USPTF, Dec
2002). The PSA test has been reported to be substantially more sensitive than the
DRE, with values as high as 80% (Catalona, Richie et al., 1994), but has a
comparable positive predictive value ranging from 28-35% (Bretton, 1994;

Catalona, Richie et al. 1994; Catalona, Smith, et al. 1993; Cooner et al., 1990).
DRE and PSA screening remain controversial for several reasons. First,

each test is highly likely to detect cancers of uncertain clinical significance. The
natural history of prostate cancer is poorly understood and is difficult to distinguish
which tumors will be life-threatening and which will remain in a latent stage
(Feightner, 1994; USPTF, Dec 2002). Because prostate cancer is slow growing,
many men may die of other causes before prostate cancer becomes clinically

evident or life threatening (Whitmore, 1994). Secondly, there is limited
prospective case control evidence that suggests screening improves survival rates
(Friedman & Hiatt, 1991), or whether current treatment methods offer much benefit
over expectant management of the disease (Fleming, Wasson, Albertsen, Barry, &

Wennberg, 1993). Moreover, treatments can result in a range of potentially serious

complications and side effects including incontinence, impotence, and bowel injury
(Feightner, 1994; Chodak, 1993).

Currently, there is no consensus on the use of screening methods to detect
prostate cancer. The American Cancer Society, the American Urological
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Association, and the National Comprehensive Cancer Network recommend an

annual DRE and an annual PSA screening beginning at age 50 for individuals with

at least a 10-year life expectancy (American Cancer Society, 2004a). They also

recommend discussing the potential benefits and risks related to screening. For

higher risk groups such as African American men and individuals with a family

history of prostate cancer, the agencies advise annual screening beginning at age

45. The American College of Physicians and the American Medical Association

advise that physicians consider screening on a case-by-case basis (Zoorob,

Anderson, Cefalu, & Sidani, 2002). In contrast, other expert groups such as the

U.S. Preventative Task Force (USPTF, 1996) and the Canadian Task Force on

Periodic Health Examination (Feightner, 1994) recommend against the routine use

of DRE and PSA screening for the general population. These expert agencies

advise that if screening is considered, patients should undergo pretest counseling

about the benefits and harms of early detection and treatment before making the

screening available.

Unlike screening for prostate cancer, screening for breast cancer has been

widely recommended and adopted over the past couple of decades. However,

screening for breast cancer, like prostate cancer, has faced considerable debate in

recent years. While generally regarded as effective for reducing morbidity and

mortality in women, screening for breast cancer has been shown to be less effective
than previously thought (USPTF, Feb 2002). Despite this current debate, many

professional organizations still continue to recommend mammography, clinician

breast examination (CBE), and breast self-examination (BSE) as viable and

potentially helpful screening techniques, although few agree on the specific

recommendations.

All three methods of screening for breast cancer have moderate to high

levels of sensitivity and specificity, although the estimated ranges tend to vary

greatly. Mammography is estimated to demonstrate a sensitivity between 77-95%

in the first round of mammography, and 56-86% for cancers occurring within the
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following two years. The sensitivity is generally lower in women younger than 50,

in women with denser breasts, and women taking HRT. The false-positive rate is

very low and is about 3-6% in the first round (Humphrey, Chan, Detlefsen, &

Helfand, 2002).

Unlike mammography, CBE tends to detect larger, more developed masses,

and is unlikely to detect small early stage tumors, yet it tends to be highly effective

when applied on a regular basis. Clinical breast examination (CBE) is somewhat

less sensitive than mammography (estimates ranging 40-68%), but has a high

specificity, from 86-99%, when practiced by a skilled physician. The positive

predictive value ranges greatly and is considered to range from 4-50% (Barton,

Harris, & Fletcher, 1999).

The effectiveness of breast self-examination (BSE) is not documented

thoroughly and has been harder to estimate. Current estimates suggest that the

sensitivity ranges from 26-41% when BSE is compared to CBE and mammography

(Humphrey, Chan, Detlefsen, & Helfand, 2002). The specificity is unknown.

Specific recommendations among professional organizations vary largely

due to disagreement about the success of each available screening method. Both

the American Medical Association (American Medical Association, 2003), and the

American Cancer Society recommend mammography and clinician breast

examination after the age of 40. The American Cancer Society is among the

strongest proponents of screening. The organization specifically recommends that

women age 40 or older have an annual mammogram, annual clinical breast exam,

and perform monthly breast self-examination. Additionally, the organization

encourages women age 20-39 to have a clinical breast exam every three years and

perform monthly breast self-examination (American Cancer Society, 2005a).

The National Cancer Institute and the USPTF are somewhat less committed

to the general use of screening in younger women; however, both agencies believe

women older than 40 should be screened every 1-2 years with mammography. For

women under 40, the NCI encourages only women at higher risk to consult their
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physician on advice about whether to begin screening and the frequency of that
screening. (NC!, 2002; USPTF, Feb 2002). The USPTF does not recommend
screening for women younger than 40.

Among the various recommendations, the American Academy ofFamily
Physicians' (American Academy of Family Physicians, 2003) is the most
conservative. The American Academy of Family Physicians recommends
mammography every 1-2 years for average-risk women starting at age 50, and
high-risk women at age 40. The professional organization additionally suggests
that physicians counsel all women age 40-49 about the risks and benefits of
mammography.

Lifestyle

Alterations in lifestyle are the most likely means of primary prevention for
prostate cancer and breast cancer. For prostate cancer, research in this area is
generally mixed or inconclusive, but given the known relationship between diet,
exercise, smoking, and other lifestyle factors related to other common cancers,
lifestyle can be an important prevention consideration (American Cancer Society,
2005a). Evidence on the relationship between breast cancer and various lifestyle
factors is stronger, and the literature is much more supportive of encouraging
lifestyle changes among women.

Among the various known risk factors for prostate cancer, diet is the only
known risk factor that may be altered to reduce a man's chance of developing
prostate cancer, suggesting its potential for primary prevention (NC!, 2004b).
Based upon the available evidence, the American Cancer Society recommends
limiting intake of high fat foods from animal sources, eating five or more servings
of fruits and vegetables, bread, cereals grain products, rice pasta and beans each
day (American Cancer Society, 2005a). Results are inconclusive regarding the link
between diet and risk for prostate cancer; however, given the potential for
prevention through dietary intake, it is important to examine the possible eating
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preventative effects from diets low in fat intake and high in vegetable intake

(Kolonel et al., 2000; Zhou & Blackburn, 1997). Diets emphasizing "whole foods"

are high in antioxidants or anti-inflammatory properties that may help to reduce the

proliferation of prostate cancer (Ho, Boileau, & Bray, 2004). Foods especially high
in alpha-tocopherol (vitamin E), selenium, and lycopene appear to provide the most

promising preventative effects (Alpha-Tocopherol, Beta Carotene Cancer

Prevention Study Group [ATBC], 1994; Clark, et al., 1996; Giovannucci, et al.,
1995).

Dietary fat intake appears to have an unclear link to the development of

prostate cancer. A review of published descriptive studies of the relationship

between prostate cancer risk and dietary fat intake has revealed a nearly equal split
among those studies that have found a higher risk with increasing dietary fat and

those that found no association (Zhou & Blackburn, 1997). Likewise, a similar
split was demonstrated among case-control studies, with nearly half of the

published studies demonstrating an increased risk due to dietary fat intake and half
finding no association. The possible explanation for the association between

prostate cancer risk and dietary fat is unknown, although several promising

explanations have been proposed, including 1) dietary fat may increase serum
androgen levels, and thus increase prostate risk and 2) certain fatty acids may
initiate and promote cancer development (NCI, 2004b).

In addition to lowering fat intake, greater dietary intake of fruits and

vegetables appears to be associated with lower risk levels. One multi-center, multi-
ethnic case-control study of 1619 prostate cancer cases and 1618 controls

specifically found an association between intake of legumes, yellow-orange, and
cruciferous vegetables and lower risk of prostate cancer (Kolonel et al., 2000).

Other studies have found similar preventative effects in fruits and vegetables high
in lycopene such as tomatoes, grapefruit, and watermelon. One large study, an
analysis of the Physicians Health Study of 47,894 subjects free of diagnosed
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cancer, found a 35% reduction in cancer risk among men eating the most tomato

products (greater than 10 servings of tomato based products per week) compared to

groups with lowest consumption (less than 1.5 servings of tomato based products

per week). Specifically, the study found a combined intake of tomatoes, tomato

sauce, tomato juice and pizza was inversely associated with prostate cancer risk.

The scientists conducting this study attribute the preventative effects to lycopene in

tomato based foods (Giovannucci, et al., 1995); however, a review of published

data in subsequent studies suggests that evidence is weak for lycopene. Kristal and

Cohen (2000) suggest several common biases that weaken evidence for lycopene.

In addition to other biases, they point out that 1) many studies have not controlled

for total vegetable intake in their analysis of lycopene, and 2) dietary intake

instruments generally do not quantify lycopene intake well (Kristal & Cohen,

2000).

One common antioxidant, alpha-tocopherol (vitamin E), has received

considerable attention in rectht clinical preventative studies. Evidence suggests

that foods high in vitamin E, including wheat germ oil, nuts and seeds, whole

grains, egg yolks, and leafy green vegetables, may help to prevent prostate cancer.

The Aipha-Tocopherol, Beta Carotene (ATBC) Cancer Prevention Study is the

largest evaluation of vitamin E to date. Although primarily focused upon the

preventative effects of alpha-tocopherol and beta-carotene on lung cancer, the study

found substantially fewer prostate cancers in participants who received vitamin E

versus those who did not (11.7 per 10,000 person-years versus 17.8 / 10,000

person-years) (Alpha-Tocopherol, Beta Carotene Cancer Prevention Study Group

[ATBC], 1994). This study, conducted in 14 regions of Finland was a randomized

double blind, placebo-controlled comparison of alpha-tocopherol and beta-

carotene, used individually and in concert among 29,133 men who smoked (mean

age 57.2 years). While results suggest a strong preventative effect in smokers, the

Health Professionals Follow Up Study did not find the same effects in smokers and

nonsmokers alike. This 10-year prospective cohort study of 47,780 U.S. male
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in smokers and men who quit smoking (0.44 RR compared to non-users of vitamin

E); however, the study found no difference in prostate cancer rates in nonsmokers

(Chan, et al., 1999).

Dietary supplementation with selenium may also play an important role in

the chemoprevention of prostate cancer. Selenium, an essential trace element, is

commonly found in Brazil nuts, tunafish, oysters, flounder, turkey, chicken, wheat

germ, brown rice, oatmeal, eggs and other foods. Recent evidence of the

preventative qualities of selenium in prostate cancer is strengthened by the

substantial data suggesting selenium as a preventative factor among several other

cancers. Clark, et al. (1996) conducted a foundational randomized clinical trial of

1312 patients demonstrating the preventative effects of selenium. The double-

blind, randomized, placebo-control trial examined patients with a history of skin

cancer over an average follow-up of 6.4 years. Incidence rates calculated for each

group, adjusted for age and smoking status, showed significant differences between

groups. Those participants that received selenium experienced about one third

fewer prostate tumors than the placebo group.

Even more so than prostate cancer, several lifestyle factors may play a role

in the development and prevention of breast cancer. Key among them is exercise

and diet, including dietary fat intake, fruit and vegetable consumption, and alcohol

consumption.

Physical activity and a healthy body weight are associated with lower risk

of developing breast cancer (American Cancer Society, 2005a). Most observational

studies have demonstrated an inverse relationship between exercise and breast

cancer with an average relative risk reduction of 30-40% among women who

exercise on a regular basis (Friedenreich, 2001). Evidence suggests that exercise

may primarily reduce the risk of breast cancer in young women with children, yet

other women may benefit as well (Bernstein, Henderson, Hanisch, Sullivan-Halley,

& Ross, 1994).



Dietary fat intake may also play a role in the development of breast cancer,

but evidence for dietary fat intake is mixed. Ecologic studies have demonstrated a

positive correlation between age-adjusted cancer mortality rates and per capita

consumption of dietary fat in international studies (NC!, 2004a). On the other

hand, a pooled analysis of 7 cohort studies finds no evidence to support this

hypothesis (Hunter Ct al., 1996).

Evidence for fruit and vegetable consumption, like dietary fat intake, is

similarly conflicting. Case-control studies suggest consumption of fruits and

vegetables may be associated with reduced risk (World Cancer Research Fund,

1997), but a pooled analysis of 8 cohort studies found little support (Smith-Warner

et al., 2001). The pooled cohort analysis reported weak nonsignificant trends for

total fruit intake, and no associations were observed for vegetables.

Alcohol consumption may also play a role in increased risk. Any alcohol

consumption increases risk, and risk increases with amount of regular alcohol

consumption. A cohort study of 89,538 nurses found the relative risk of women

consuming 3-9 drinks per week was 1.3 (95% CI 1.1-1.7) when compared to

nondrinkers. Additionally, the relative risk for higher consumption relative to

lower consumption was 1.6 (95% CI 1.3-2.0) (Willett et al., 1987). This finding is

further supported by recent case-control studies (Ferraroni, Decarli, Franceschi, &

La Vecchia, 1998).
Unlike prostate cancer, breast cancer risk may be lowered through the use

of medication. Studies of the drug tamoxifen have shown that the drug can both

suppress the recurrence of breast cancer and prevent occurrence. Initial evidence

for this finding was reported in the Breast Cancer Prevention Trial (BCPT)

(Redmond, Wickerham, Cronin, Fisher, & Costantino, 1993). The study examined

13,388 subjects at elevated risk of breast cancer. Through a randomized double

blind control trial, the study found tamoxifen reduced the risk of breast cancer in

women at increased risk for breast cancer, but may increase risk for other cancers

(e.g. endometrial cancer) and stroke. The study reported a 49% reduction in
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incidence of breast cancer among women who used tamoxifen then among those

women who did not. Additionally, the study reported that tamoxifen was most

beneficial to women under the age of 50. Such evidence suggests that

chemoprevention of breast cancer when coupled with other preventive options may
be an effective option for women at greatest risk of developing breast cancer.

Preventive health behaviors practiced among men

Based upon current knowledge of prevention avenues for prostate cancer as

described above, men are likely to benefit from improvements in three main areas:

1) dietary intake; 2) health care seeking behavior including screening behaviors;

and 3) information-seeking behaviors. Each of these prevention options has

significant room for improvement. Studies suggest that most men eat too much fat,

consume too few fruits and vegetables, delay health care, generally do not screen

for reproductive cancers on a regular basis, and rarely talk about reproductive
cancers with others.

Dietary fat intake

Men are not meeting recommended guidelines for fat intake. The USDA

recommends that adult men consume at least five servings of fruits and vegetables

per day; however, only 22.6% of men ever attain this goal (CDC, 2003).

Additionally, the 2005 Dietary Guidelines for Americans recommends that men

consume no more than 35% of their calories from fat and less than 10% of their

calories from saturated fat. Only 29% of men meet the USDA guidelines for

dietary fat intake and 34% for saturated fat (Wilson et al., 1997). Moreover, on

average men 20 and over derive 33.5% of their calories from fat and 11.2% from

saturated fats. Many men are thus at increased risk of prostate cancer due to high
fat intake and low vegetable and fruit intake.



31

Health care seeking behavior

Other common behaviors among men may be placing them at increased

risk, as well. For example, physicians' perceptions on men's help-seeking

behaviors suggest that men tend to be problem oriented and tend to seek help for
specific problems rather than general health concerns (Tudiven & Talbot, 1999).
These conclusions are drawn from the results of four focus group interviews of 18
physicians in Toronto, Canada. The study suggested several factors that are

presumed to hinder men's willingness to seek physician help including a general
sense of immunity and immortality, difficulty relinquishing control, beliefs that

seeking help is considered unacceptable, and beliefs that men are not interested in
prevention. In general, such attitudes and beliefs have translated into less health
care use by men when compared to women, particularly in relation to preventative
health care.

Evidence also suggests that men tend to underutilize health care services,
and as a result may be decreasing their chance for early detection and treatment or
prevention of prostate cancer. Relative to women, men are less likely to actively
seek medical care when they are ill (Rafuse, 1993) and men consult their physician
less frequently than do women (Rosenblatt, et al., 1982). For example, one study
examining the morbidity of men and women as related to episodes of illness in men
and women found men visit their physicians more than S times less than women
(Guspers Van Wijk, Kolk, VanDen Bosch, & Van Den Hoogen, 1992).

Not only are men less likely to consult their physician, evidence suggests
that men are less likely than women to engage in illness behavior such as

perceiving and reporting symptoms, utilizing services, and experiencing discomfort
or disability. For example, Kroenke and Spitzer (1998) examined the frequency of

symptom reporting in 1000 men and women of similar age and health status. The
researchers found that women were statistically more likely to report symptoms
then men. Differences in reporting of symptoms existed regardless of the specific

types of symptoms, and men were less likely to identify the subtler symptoms.



Another study suggests that differences in experiences of pain and reporting of pain

appear to be important factors. The study, a telephone survey of 1430 households

in Nova Scotia, Canada, indicated that men were less likely than women to report

having experienced pain in the previous two weeks and less likely to think about

seeking help from a health professional for pain management if they did experience

pain (Unruh, Ritchie, & Merskey, 1999). Because men tend to perceive and report

fewer symptoms, there is a greater chance that early warning signs of cancer may

go overlooked until the disease has progressed considerably.

Underutilization of screening services may also be contributing to delays in

detection of men's reproductive cancers. Current estimates of the number of men

having ever been screened for prostate cancer are high; however the percentage of

men screened on a regular basis appears to be relatively low. According to the

Center on an Aging Society analysis of data from the 1996 Medical Expenditure

Panel Survey and 1998 National Health Interview Survey Sample Adult Prevention

file, 16% of men over the age of 50 have never been screened for prostate cancer

and approximately 2.3 million aged 50 to 64 have never been screened for prostate

cancer (Center on an Aging Society, 2002). A study by the Partnership for Prostate

Health (2001) reported similar results; however, the same study found that less than

half of men 3 5-49 years of age are screened for cancer. Additionally, while rates of

ever having been tested are high among older men, evidence suggests that the

percentage of men who are screened on a regular basis is likely to be much lower.

A randomized telephone survey by Cowen, Kattan, & Miles (1996) found that only

35% of men age 40-54 reported having been screened for prostate cancer within the

past two years, and only 64-68% of men over 55 reported being screened over the

same time period.

Research suggests many additional factors that may also be influencing

when and how often men are screened for cancer. Studies on prostate cancer and

testicular cancer have identified a list of several factors. Specifically men appear

more likely to be screened for prostate and testicular cancer if they are of Caucasian
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race, have had a previous conversation with a physician or health professional

about screening, or have had other screening tests (e.g. cholesterol or colon cancer

screening) (Cowen, Kattan, & Miles, 1996). Additionally men's likelihood of

screening increases with education, income, age, family size, knowledge of cancer,

and family history of cancer (Ashford et al., 2001; Bratt, Kristoffersson, Lundgren,

& Olsson, 1997; Brown, Potosky, Thompson, & Kesler, 1990; Hoffman &

Gilliland, 1999; Tingen, Weinrich, Heydt, Boyd, & Weinrich, 1998; Summers &

Price 1996; Khadra & Oakeshott, 2002). A more complete discussion of the

literature is provided below (see Theory and Conceptual Framework).

Among adult males over 50, prostate cancer screening is generally viewed

as important, yet many men do not receive age appropriate screening for the cancer

on a regular basis. For example, a survey of 239 New Mexican men 50 years or

older using random-digit dialing found that 90% of men feel prostate cancer

screening is important (Hoffman & Gilliland, 1999). Likewise, a survey of men 50

years or older in primary care clinics of the Veterans Administration reported that

79% of men believe regular PSA testing can significantly reduce the risk of dying

from prostate cancer (Zemencuk, Hayward, & Katz, 2001). However, despite the

vast majority of men endorsing positive attitudes regarding screening, 1 fewer

men are screened for prostate cancer (Cowen, Kattan, & Miles, 1996).

Information-seeking behavior

Despite the large number of men who will develop prostate cancer in their

lifetime, evidence suggests that men rarely choose to discuss the disease with

others until diagnosed (Partnership for Prostate Health, 2001).

The Prostate Cancer Awareness (Partnership for Prostate Health, 2001)

survey provides a thorough description of information-seeking behavior related to

prostate cancer in men over the age of 35 years of age. The study reports that 61%

of men feel that "most men avoid talking with their wives or significant others

about prostate cancer." This perception appears to be accurate as a majority of men
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(5 5.7%) also reported that they talk only to their doctor about prostate cancer, and
much fewer consider talking with a friend (17%) or a spouse (15%) about prostate

cancer. A vast majority (8 1%) of untested and undiagnosed men do not talk about

prostate cancer even with their physician. Of those men who have talked about

prostate cancer with their physician, less than half (44.2%) talked to someone else.

Men who have been tested appear to be more likely to discuss with a wider circle
of others, although the rates are still low.

Despite men's reluctance to talk with their doctor, physicians remain the

primary source of information on prostate cancer for most undiagnosed men,

according to the same Prostate Cancer Awareness Survey. Most respondents

(80%) said they would go to a doctor or an urologist if they had questions about

prostate cancer. Additionally, 45% of undiagnosed males reported their doctor as

their primary source of information. About one-fifth of respondents also reported

that they seek information from the television, magazines and newspapers. McCoy
et al. (1995) noted a similar reliance upon physicians (8 1%) as the most common

source of medical information, although the researchers were interested in all

sources of information used by men, and did not limit the question to the primary

source of information among respondents. Still, the researchers noted a similar

overall trend in use and popularity of other sources of information, noting that men
also rely upon the following additional sources for information about prostate
cancer: television (74.5%); newspaper (65.4%); books (60.5%); pamphlets

(60.2%); magazines (58.5%); radio (48.8%); family (47.6%); friends (44.6%);

work (24.9%); and public service hotlines (15.2%).

THEORY AND CONCEPTUAL FRAMEWORK

The major constructs examined within this study are derived from the

theoretical foundations of the Health Belief Model. Various aspects of the model

have received considerable attention in cancer related literature. Together the

theoretical underpinnings provide insight into the motivational factors that
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influence and determine whether an individual will adopt a behavior. This study

highlights the specific factors of perceived threat, modifying factors (e.g.

knowledge, age, ethnicity, and socioeconomics), perceived benefits, perceived

barriers, and cues to action. As an indicator of likely behavior or behavior change

this study also examined the construct of intention.

The Health Belief Model predicts behavior related to preventive health

practices (Rosenstock, 1960). It examines the internal and external motivators of

behavior, and is founded in an individual's perceptions of the benefits related to

performing a particular health behavior relative to the perceived barriers to taking

action. An individual's likelihood to adopt a new behavior is influenced by various

factors including perceived susceptibility and severity of the disease, as well as

various modifying factors including social, psychological, and environmental

factors (e.g. age, sex, socioeconomics, and knowledge). Specific events (e.g. signs

and symptoms, education, media campaigns) can serve as prompts or cues to

action, thus also encouraging an individual to adopt a behavior. The model

assumes that there is an innate desire to avoid illness and disability, and further

assumes that values and expectations are the primary factors necessary for

understanding and predicting an individual's health behaviors.

In the literature related to prostate cancer various components of the Health

Belief Model have been identified as predictors of health behavior, particularly in

relation to screening behavior. Perceived susceptibility, knowledge, and various

modifying demographic factors have received the greatest attention. Together

these factors support the application of the Health Belief Model as valid means for

predicting and understanding men's health behaviors. Below is a thorough

description of the relevance of each of these concepts in the existing literature as

they relate to this study.
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Intention

Most studies related to prostate cancer have focused upon actual observed

or reported behavior, although a few studies have measured intention as a proxy for

actual behavior. Intention, sometimes referred to as behavioral intention, can be an

accurate proxy or indicator of actual behavior. Behavioral intention is

conceptualized in the Theory of Reasoned Action as an individual's perception of

his or her likelihood of performing a behavior of interest (Ajzen & Fishbein, 1980).

Although the Health Belief Model typically attempts to predict actual behavioral

change, intended behavior can reasonably be substituted for actual behavior.

Generally speaking, intention can be considered a good indicator of likely behavior

if the behavior is under volitional control.

Two studies of testicular cancer screening behaviors have demonstrated that

intention is indeed a useful and accurate alternative in the absence of known

screening behavior. In a survey of 101 Australian students 18-25 years of age,

intention to perform testicular self-examination (TSE) in the next month was highly

correlated with regular use of TSE (r = 0.68, p < 0.00 1) (Barling & Lehmann,

1999). Likewise, a related survey of 116 men age 17 to 65 demonstrated a

moderate correlation (r = 0.35, p < .01) between both intention to perform TSE and

intention to seek screening by a physician and actual screening utilization (Moore,

Barling, & Hood, 1998). Using logistic regression, the two studies also

demonstrated a moderate correlation between the secondary factors of outcome

expectancies, self-efficacy, knowledge, attitudes and norms. All of the factors were

good predictors of intention and indirectly of actual behavior.

The concept of intention has also been applied to screening behaviors for

prostate cancer. For example, intention was measured in a Canadian study

examining current and future use of DRE and PSA testing for prostate cancer

(Mercer et al., 1997). The study reported that both age and education correlated

with intention to be tested. Men age 40 to 49 were significantly less likely to intend

to be screened than men age 50 to 60 years old, and intention to be screened by
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DRE increased with education, while intention to be screened by PSA did not.

Another study in the United States attempted to obtain a rough sense of the future

screening behaviors among men who have never been screened for prostate cancer
by asking about their intentions to be screened (Summers & Price, 1996). The

study found that intentions to be screened were extremely low. Of those men who
had never been screened (87% of the study participants), only 5% reported that they

"planned to have it [prostate] checked in the next six months." A similar number

indicated that they had "thought about having it checked in the next six months"
(5%) or that they had "talked about having it checked in the next six months" (8%).

Perceived threat and risk perception

In the Health Belief Model, perceived threat is a combination of both the
subjective opinion of an individual regarding his or her likelihood of contracting or
developing a health condition (susceptibility), and his or her beliefs of the
seriousness of that illness or condition (perceived severity). Perceived

susceptibility of acquiring or developing a disease and perceived serious of

developing the disease are both important determinants of whether an individual
will choose to adopt a health protective behavior. This has generally been found to
be true for prostate cancer. Men are more likely to report having been screened in
the last two years if they believe that they are likely to develop prostate cancer, they
reported worrying about developing prostate cancer, or they believe that prostate
cancer is a serious kind of cancer (Cowen, Kattan, & Miles, 1996; Hoffman &

Gilliland, 1999). Perceived susceptibility and seriousness increases ifan individual
knows someone else that has been diagnosed or screened for the disease (Ashford

et al., 2001; Bratt, Kristoffersson, Lundgren, & Olsson, 1997; Partnership for

Prostate Health, 2001; Plowden & Miller, 2000; Summers & Price, 1996; Khadra
and Oakeshott, 2002).

Estimates have varied somewhat, but studies indicate that a majority of
men believe that prostate cancer is an important concern. For example, Hoffman
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concerned about developing prostate cancer. In a similar randomized telephone

survey of 800 men nationwide over the age of 40, 78% of men reported that they

believed prostate cancer was a serious disease (Cowen, Kattan, & Miles, 1996).

The Prostate Cancer awareness survey reported even higher rates of concern,

indicating that 92% of men view prostate as a serious health issue, comparable with

that of breast cancer (Partnership for Prostate Health, 2001). Similarly, participants

in a study of African-American men 44-75 years of age provided an average rating
of 4.6 out of 5, with 5 indicating "extremely serious".

Interestingly, while many men may perceive the cancer as serious health
concern, they often do not feel the risk applies personally. Prostate cancer studies

have consistently found this paradox among adult males. For example, in the

Prostate Cancer Awareness survey, while most men viewed prostate cancer as a
serious public concern, only 28% of men rated prostate cancer as a serious personal
health concern and 58% of untested men sampled said that it was "not at all likely"
or "not very likely" that they would develop prostate cancer (Partnership for

Prostate Health, 2001). Other studies have found even lower rates. A survey of
1504 men participating in prostate cancer screening events found that only 9% of

participating men rated their chance of developing prostate cancer as "more than

the average man" (Demark-Wahnefried et al., 1995). Additionally, the same study
found that 68% reported their risk as "the same as the average man." Similarly, a

study utilizing two telephone surveys in New York state found that fewer than 10%

of men surveyed perceived their cancer risk to be high and almost 20% perceived

no risk of developing prostate cancer (Steele, Millet, Maylah, Uhler, & Baker,
2000).

Perceived benefits and barriers

In the Health Belief Model, perceived benefits and barriers refer to the
expectations a person holds regarding the outcomes ofa particular behavior. In
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particular, benefits refer to one's expectations of the effectiveness of an action to
reduce the threat of a disease, and barriers are those factors that may act as an
impediment to adopting a behavior or taking an action. Together these perceptions

shape the likelihood to which an individual will choose to adopt a health behavior.

In the literature related to prostate cancer, the studies have primarily focused upon
the benefits and barriers in relation to screening behavior. Screening behavior has

been associated with increasing perception of the benefits and decreasing

perception of barriers to screening (Ashford et al., 2001; Myers et al., 1996;

Tingen, Weinrich, Heydt, Boyd, & Weinrich, 1998).

Studies have identified a number of benefits and barriers that men associate

with screening for prostate cancer. Various benefits of screening cited have

included: peace of mind, pleasing others, living a longer life, finding cancer early,

assurance of being well, preventing cancer from growing, and learning the truth

about one's health (Watts, 1994; Demark-Wahnefried, et al., 1995; Coronado &
Thompson, 2000). Barriers have tended to receive more attention, and have

commonly included: cost, time lost from work, lack of transportation, long waiting

times at clinics, embarrassment, pain or discomfort, fear of losing sexual function,

fear of bad news, and inconvenience (Coronado & Thompson, 2000; Demark-

Wahnefried et al., 1995; Fearing, Bell, Newton, & Lambert, 2000; McCoy et al.,

1995; Myers et al., 1996; Puschel, Thomson, Coronado, Lopez, & Kimball, 2001;

Robinson, Ashley, & Haynes, 1996; Summers & Price, 1996; Tingen, Weinrich,

Heydt, Boyd, & Weinrich, 1998; Watts, 1994; Weinrich, Reynolds, Tingen, &

Reis-Starr, 2000). Together these perceptions highlight many of the fears that men
have regarding prostate cancer as well as myths which men hold regarding prostate
cancer and available screening options.

Cues to action

The concept of cues to action is another important component of the Health
Belief Model. Cues to action serve to encourage or trigger action when it occurs.
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They include events -- whether physical, social, or environmental -- that encourage

readiness to act, or which prompt action. Some of the more common cues to action

explored in the literature include talking with others, prior screening behavior, and

media exposure.

Prior conversations with health care providers about prostate cancer have

been demonstrated to be important precursors to screening behavior. Physicians

are one of the most common sources of information to which men look for

guidance, and physician counsel is an important influencing factor on men's

decision to seek screening for prostate cancer. Physician advice to be screened is

significantly associated with men reporting ever having had a PSA or DRE test

(Steele, Millet, Maylah, Uhler, & Baker, 2000) and may increase the likelihood of

testing nearly 6-fold (Myers et al., 1996). Additionally, physician advice increases

the odds that a man will have had a recent screening. Cowen, Kattan, & Miles

(1996) found that a conversation with a physician or other health professional was

associated with increased likelihood of being tested for prostate cancer in the two

years prior to the survey. In addition, the researchers found that men were more

likely to be screened if they had talked to someone who had been tested for prostate

cancer or who had been diagnosed with prostate cancer, or if they had heard about

prostate cancer in the media. Such evidence indicates that conversations with

friends and family and media exposure may play an important influential role in

encouraging prostate cancer screening, although the evidence is limited in the
literature.

Prior screening behavior, whether for prostate cancer or for another disease,
has also been associated with prostate screening behavior in older adult males.

Cowen, Kattan, and Miles (1996) reported a two-fold increase in screening

behavior among men who reported having utilized any one of several screening or

preventative programs including testing for colon cancer, screening for high

cholesterol, receiving an influenza shot, and blood pressure monitoring. Similarly,
Hoffman and Gilliland (1999) reported a two-fold increase in prostate cancer
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screening among men who had previously had a routine physical exam in the past

year, or who sought regular care for a medical condition. Men have also

demonstrated a greater intention to screen if they had previously been screened by

DRE or PSA (Myers et al., 1996).

Modifying factors

In the Health Belief Model, demographic, socio-psychological and

structural variables play an indirect role in influencing behavior. These modifying

factors can influence an individual's perceptions of his or her susceptibility to a

disease, the severity of the disease, or the benefits or barriers related to adopting a

health behavior. Knowledge is a common modifying factor that has received

substantial attention in prostate cancer literature; however, other factors have been

explored as well. The most commonly studied factors include age, education, race,

family income, marital status, and health status.

Knowledge

An important antecedent to improved utilization of health preventive

behavior, including screening, is improved knowledge. Knowledge can be an

important modifying factor shaping an individual's perception of the risks

associated with acquiring a disease or adopting a behavior. Knowledge has been

correlated with utilization of screening in the cancer related literature; however the

results are mixed.

In a non-random exploratory investigation of 108 African American men,

Agho and Lewis (2001) reported a moderately strong correlation between use of

prostate screening and actual ( = 0.47, p < .00 1) and perceived knowledge (r =

.055, p < .00 1) of prostate cancer. Men were surveyed regarding 21 items related

to general knowledge of prostate cancer including risk factors, incidence,

prevention, screening and treatment options. Men with higher overall knowledge
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scores were more likely to report that prostate cancer screening was a regular part
of their yearly physical examination.

In an earlier study, Brown, Potosky, Thompson, and Kesler (1990) reported
similar findings to that of Agho and Lewis. Brown et al. examined data from the
1987 National Health Interview Survey to explore the factors associated with
knowledge and use of tests for early detection of colorectal and prostate cancer.
The survey utilized a randomly selected sample of approximately 9000 households,
including both men and women over the age of 40 years of age. The researchers
determined that knowledge of early warning signs of cancer was associated with
greater utilization of digital rectal examination. In addition, many factors were
found to influence knowledge of cancer screening options. Family income, family
size, education, and encounters with the health care system are all positively
associated with knowledge of the tests. Additionally, having an optimistic attitude
about cancer prevention was related to greater knowledge of screening options.

In contrast, a cross-sectional study by Ashford et al. (2001) did not identify
a significant correlation between knowledge of risk factors and incidence and self-
reported utilization of PSA screening. The study surveyed African American men
in Harlem, New York City. It utilized both a volunteer sample of men utilizing
clinics in the area (n = 404), and a random-digit dial sample (n = 319) from the
same geographic region.

Most studies have consistently demonstrated a low level of knowledge
among men regarding prostate cancer and related prevention and screening options
(Agho & Lewis, 2001; Key & DeNoon 1997; Mainous & Hagen, 1994; Martin,
1990; Mercer et al., 1997; Robinson, Ashley, & Haynes, 1996, Schapira &
VanRuiswyk, 2000, Smith, DeHaven, Grundig, & Wilson, 1997); however, it is
difficult to make direct comparisons between many of these studies due to the use
of dissimilar knowledge assessment tools. Generally, most studies have focused
upon several key knowledge areas including knowledge of incidence, prevalence,
mortality rates, relative risk, signs and symptoms, risk factors, causes, anatomy and
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function of the prostate, screening and early detection options and techniques,

prevention, treatment options and curability. Some studies have attempted to

develop scales to describe knowledge of the various component factors and overall.

Other studies have focused upon individual questions and knowledge areas.

Despite the various methods applied, a pattern persists across nearly all studies

examining prostate cancer knowledge in adult males: men are generally uninformed

about prostate cancer. It is important to note, however, that most studies have been

limited to men over 40 years of age, and little is known about younger adult males.

A substantial number of men are unable to correctly answer knowledge

questions about prostate cancer. For example, few men are aware of the cancer

screening options available to them. A study by the Partnership for Prostate Health

(2001), found that one out of three men 35 years or older were unaware that

prostate cancer could be detected with a blood test. Additionally, only 20% of men

knew that prostate cancer was the second most common cancer in men, and one

half of the men surveyed could not name a risk factor for prostate cancer. There is

some indication that knowledge may be improving, as a prior telephone survey of

494 adult males found that roughly 30% more men (83%) could not name any risk

factors for prostate cancer (Key & DeNoon, 1997).

Other studies have reported similarly low levels of knowledge in men.

Agho and Lewis (2001) investigated the effects of education, income, age, and
health insurance coverage on knowledge in 108 African-American men. The
researchers asked participants to answer 21 True/False statements indicating their

agreement with statements such as "African American men are less likely to

develop prostate cancer." Both overall and individual item summary scores were

reported. On average the participants answered 6 1.9% of the questions correctly.

Most men recognized that treatment is more effective if cancer is discovered early

(90.7%); however few men (33.3%) correctly identified the recommended age to

begin screening, and 2/3rds of the men incorrectly believed that vasectomy could

cause prostate cancer. Overall, respondents scored less than 70% on 15 of the 21
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items. These items included knowledge of treatment options, screening options,
risk factors and mortality rates.

A large study administered in nine major medical centers in North Carolina,
Virginia and Florida provides additional insight into men's knowledge of prostate
cancer and describes variations by race (Demark-Wahnefried et al., 1995).
Researchers applied a 20 question multiple choice survey, with 7 multiple choice
items specifically measuring knowledge and beliefs about curability, symptoms,
and risk factors at several prostate cancer screening events. A total of 1504
subjects participated in the study, including 286 African American men, and 1218
Caucasian men. Racial differences in knowledge were highlighted in men's
knowledge of specific risk factors. Specifically, African American men were
significantly more likely to know that black race is a risk factor, and Caucasians
were more likely to identify heredity as a risk factor. Overall, those who knew the
correct answers remained relatively low. Only 53% of all participants identified
heredity as a risk factor and 36.8% identified race. Participants were much more
likely to correctly identify that men can have prostate cancer without symptoms
(67.7%), and the vast majority of men (94%) recognized that prostate cancer could
be cured if found early.

It is informative to compare men's knowledge of prostate to that of
women's knowledge of breast cancer, a disease of similar public health importance,
biological, and epidemiological characteristics as prostate cancer. While public
attention for prostate cancer has increased in recent years, men's knowledge of
prostate cancer has remained low and is roughly comparable to women's
knowledge of breast cancer.

While prostate cancer and breast cancer share many commonalities, few
studies have explored the same facets of knowledge for both types ofcancer. It is
difficult to draw a direct comparison between men and women's knowledge of both
cancers, yet what does exist suggests that men and women are similarly
knowledgeable about the cancers that affect them most. For example, in a survey
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of women 30 to 70 years old, approximately 70% of the women surveyed correctly
identified breast cancer as the most common cancer among women, when asked to
respond to a true/false question (Dolan, Lee, & McDermott, 1997). Likewise,
74.1% of men correctly identified prostate cancer as the second leading cause of
death in men in a similarly constructed true/false knowledge survey of African
American men only (Agho & Lewis, 2001). It is difficult, however, to draw a
direct comparison between the various studies given the likely confounding

influence of race, and differences in the survey formats and wording. Yet, both
studies report similar overall mean knowledge scores when comparisons are limited
to only African American men and women.

Similarities are also found across other studies. For instance, roughly l/311

of men and women correctly identify the recommended ages to begin screening for
prostate and breast cancer, respectively (Dolan, Lee, & McDermott, 1997;

Partnership for Prostate Health, 2001), and approximately 80% of both men over
50 and women over 40 have been screened for prostate or breast cancer (Center on

an Aging Society, 2002). Despite these similarities, there is still reason to believe

that some severe gaps may exist in men's knowledge of prostate cancer, as 33-42%
of men do not know that prostate cancer can be detected with a blood test
(Partnership for Prostate Health, 2001; Steele, Millet, Maylah, Uhier, & Baker,
2000). Moreover, only 8% of men correctly identify increasing age as a risk factor
for prostate cancer (Mercer, et al., 1997), a relatively low number compared to the
approximately 1 in 4 women who identify age as a risk factor for breast cancer
(Breslow & Kessler, 1995; Dolan, Lee, & McDermott, 1997).

It can be informative to compare men's knowledge of prostate cancer with
that of breast cancer since the cancers share many similarities, yet prostate cancer
has received substantially less public attention. Few studies, however, have
examined men's knowledge of breast cancer in women. One recent study provides
some evidence that men are nearly as knowledgeable as women about breast cancer
and screening in women (Chamot & Perneger, 2002). This study examined the
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knowledge and attitudes of 952 women and 370 men and women in Switzerland,
and found that the raw summary scores of knowledge were similar in both men
(mean 3.4; SD, 1.1) and women (mean 3.5; SD 1.2; = 0.11). Men were
significantly more likely to know that risk for breast cancer increases with age, but
were less likely than women to provide correct answers on mammography

screening guidelines; however most men and women were unfamiliar with

screening guidelines. Only 37.8% of men and 48.5% of women correctly identified
the recommended age for mammography screening.

Other modifying factors

Age, education, and income have been shown to be associated with the use
of digital rectal examination to screen for prostate cancer. An early example of this
relationship was shown in an analysis of data from the 1987 National Health

Interview Survey (Brown, Potosky, Thompson, & Kesler, 1990). The study

explored several factors associated with knowledge and use of tests for early
detection of colorectal and prostate cancer, and utilized a randomly selected sample
of approximately 9000 households, including both men and women over the age of
40 years of age. Use of DRE increased with increasing age (1.01, 95% CI 1.00,
1.01), income (OR 1.32, CI 1.09, 1.60), and education (1.07, 95% CI 1.04, 1.09).

A more recent study by Cowen, Kattan, and Miles (1996) examining use of
both DRE and PSA provides additional support for the relationship between age

and education and screening practices. The randomized telephone survey of 800
men nationwide found that as age increased men were more likely to report having

been tested for prostate cancer in the past two years (OR 1.31; CI 1.07, 1.60), and

men who had attended college were more likely to screen than men who did not.

Unlike Brown et al., Cowen, Kattan, and Miles did not find a significant

relationship between income and screening; however, the study reported a very
strong relationship between race and screening practices. Caucasian men were over
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four times as likely to be screened than men of other races (Odds ratio 4.36; CI
1.68, 11.34).

Other studies have confirmed the important influential role of race,
education, and income in determining whether men will be screened for prostate

cancer. One study utilized a random sample survey of 149 blue-collar male

workers at a manufacturing plant in a midwestern city, age 30-69. The study
reported that Caucasian men were significantly more likely to have ever been
screened compared to other racial or ethnic groups. Additionally men who had 13
or more years of education (chi square = 25.07, 4f= 3; p < .001), and who were
older (chi square = 9.31; f 9; p < .00 1) were much more likely to be screened

(Summers & Price, 1996). Similar findings were reported from a study of 1,522
men ages 40 to 70 years recruited from randomly selected churches and businesses

in a southeastern state, noting that predictors of participation in a free screening
included race and age (Tingen, Weinrich, Heydt, Boyd, & Weinrich, 1998).

African American men were less likely to participate than Caucasian men (OR
0.657; CI 0.476, 0.907, p = 0.011), and men less than 50 years old were less likely
to participate when compared to men 50-60 years ofage (OR 0.693, CI 0.522,
0.92 1, p = 0.012).

Age and education appear to be important influential factors regardless of
race. While African American men are much less likely to be screened, their

chances of being screened are even lower if they are young or poorly educated.
This trend was confirmed in a random digit dial survey of African American men
in Harlem (Ashford et al., 2001). African-American men age 70-74 were
significantly more likely to report having ever been tested for prostate cancer than

men age 50-59 (OR 2.8, 95% CI 1.2-6.3, p < 0.05). Additionally, men with less
than an eighth grade level education were less likely to report ever having been
screened than men with more than a high school diploma (OR 0.4, CI 0.1-1.0, p <
0.01).



Marital status and health status have also received attention in the literature,
although with mixed results. Being married has been significantly associated with
increased screening behavior (Tingen, Weinrich, Heydt, Boyd, & Weinrich, 1998;
Weinrich, Reynolds, Tingen, & Reis-Starr, 2000; Weinrich, Yoon & Weinrich,
1998) as well as increasing knowledge of prostate cancer (Smith, DeHaven,
Grundig, & Wilson, 1997). Similarly, positive perceptions of one's health status
have also been found to be associated with utilization of various screening options
in men over the age of 65 (Zabelegui, 1994). Despite these findings, some studies
have also failed to demonstrate an association between marital status or perceived
health status and screening for prostate cancer (Brown, Potosky, Thompson, &
Kesler, 1990; Cowen, Kattan, & Miles, 1996).
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CHAPTER 3: MATERIALS AND METHODS

This study contrasts the information-seeking behaviors and knowledge of
prostate cancer and breast cancer among men 18 to 40 years of age. In addition, it
describes the relationship among the constructs of the Health Belief Model and
intention to talk with others about prostate cancer and intention to seek a regular
physical examination. The methods and procedures utilized to explore these
relationships are described in the sections that follow.

SETTING, POPULATION, AND DATA COLLECTION

This cross-sectional study was conducted in the spring of 2004 at Oregon
State University in Corvallis, Oregon, and was approved by the Oregon State
University Institutional Review Board. A survey was administered to male
students between 18 to 40 years of age over a one-month period. The population
sample was drawn from a database of current university students provided by the
university registrar. The database contained men 18 years of age or older who had
provided permission to share their information publicly and who had provided a
mailing address for correspondence. Of the 9,982 male students 18 years or older
enrolled at the university, 8994 had provided permission to share their mailing
address. A sample of 513 men was randomly selected without replacement from
the pool of potential subjects. A sample size of 513 was determined to provide
adequate statistical power (.80) to detect a medium effect size multiple correlation
(r = .3 0), assuming an alpha level of .05 and a response rate of approximately 30%
(Portney & Watkins, 2000).

A letter inviting students to participate and describing the purpose of the
research, the risks involved, and the voluntary nature of participation in the study
was mailed to each potential participant via the U.S. postal service. The invitation
provided a brief description of the project along with a URL to complete a single
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received up to three additional reminder post cards spaced at approximately one-
week intervals from the original mailing. Before completing the survey,
participants were presented an on-line consent form. The consent could be
reviewed and printed. Participants could choose to participate by clicking "I agree
and wish to participate in the study," or could decline by clicking "I do not agree. I
do not wish to participate in this survey."

Upon starting the survey, participants were required to enter a unique 5-
digit code provided to them in their invitation and reminder postcards. This
number was used to assure that participants did not complete the survey multiple
times, and verified that participants were only those invited to participate. To
prevent participants from changing their answers as they proceeded through the
survey, the survey did not permit participants to back up once they had submitted
answers on any given page. This restriction was implemented to reduce the
potential desire to change reported behaviors in response to later questions or
prompts in the survey.

All participants completing the survey were eligible to enter a drawing for
two $50 cash prizes. Two participants were randomly selected from among those
choosing to enter the drawing. Participants were informed of the drawing
limitations and requirements before agreeing to enter the drawing. The study was
closed one month after the first mailing.

INSTRUMENT

A 46-question, multiple page, Internet-based questionnaire was created and
posted using an academic license of Question Pro (www.questionpro.com), an
Internet-based survey building and analysis software package. The survey probed
perceived susceptibility, perceived severity, perceived benefits, perceived barriers,
knowledge, cues to action, and intentions related to prostate cancer. The
questionnaire also measured knowledge ofbreast cancer. Lastly, the questionnaire



51

included items about health behaviors, socio-demographic factors, and perceptions

of relative risk (see Appendix A: Survey instrument). A summary of the constructs

applied, scales, scale reliability scores, related survey items, and scoring are

summarized in Appendix B: Construct Measurement.

Since the research population was drawn from a university student

directory, it was assumed that the population taking the survey would have at least

a high school education; therefore the instrument was written to be understood at a

high school reading level. To assure readability, a panel of research experts

(including thesis committee members and colleagues at a social research

institution) and a panel of 6 adult males age 18 to 40 reviewed the instrument and

provided suggestions for improvement.

A telephone survey conducted by the Seniors Research Group and

commissioned by the National Institute of Aging in July of 2001 served as the basis

for many of the items incorporated in this survey (Partnership for Prostate Health,

2001). The original survey, known as the Prostate Cancer Awareness Survey,

examined awareness, fears and concerns, and health behaviors in men over the age

of 40 years old. The study described herein was adapted from the Prostate Cancer

Awareness Survey and applied questions similar to the original survey to a younger

age group (i.e. men between 18 and 40 years old). Many items drawn from the

original survey were asked as open-ended exploratory questions. In most cases
these questions were modified into closed-ended questions and the answers elicited
in the Prostate Cancer Awareness Survey were utilized for the available responses.

Additionally, many questions were modified to utilize 7-point Likert Scales or

simple bipolar responses (e.g. yes/no or true/false).

The format, structure, and scoring of the true/false knowledge items (see

Appendix A: Survey instrument, Items 41 and 42) were modeled after the work of

Agho and Lewis (2001). Statements from the Prostate Cancer Awareness Survey

and the work of Demark-Wahnefried et al. (1995) replaced most of the original

statements. All items were rephrased to apply to breast cancer as well.
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The structure and style of all knowledge questions were generalized to
assess the same general factors for breast cancer. Minor variations in possible
responses for each cancer were incorporated as supported by the literature (e.g.
since a common myth in the general population is that a bump or blow to the breast
causes cancer, this was added to the list of possible risk factors for breast cancer)
and specifics of the cancer (e.g. knowledge of menarche and menopause as possible
risk factors for breast cancer are included). The mirrored structure of questions for
each cancer permitted each factor to be compared directly across various
knowledge domains (i.e. screening, risk factors, and general knowledge).

Lastly, to ensure face validity and content validity of the instrument, the
survey was reviewed beforehand by 5 behavioral scientists, and reviewed and
tested by 6 adult males between the ages of 18 to 40 who did not currently attend
Oregon State University. The behavioral scientists examined content validity, and
provided input regarding the extent to which items appeared to measure the
constructs of interest. Both the survey testers and the scientists provided verbal and
written feedback on places of confusion, and suggestions for improvement. In
addition, survey responses were examined for consistency and logical agreement
among answers.

ANALYSIS

All statistical analyses were performed using SPSS version 12.0. Statistical
methods were used to measure validity and reliability, compare the distributions of
nominal and ordinal variables, and to explore correlations among factors of the
Health Belief Model.

The survey instrument was tested for reliability by examining the internal
consistency of items within each scale. The Pearson-product moment correlation
was applied to each scale using the data collected from study participants.
Individual items in each scale were examined to assess the extent of inter-item
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correlations, as well as consistency in the item-to-total correlation. High inter-item

correlations (> .75) and consistency among item-to-total correlations were

considered indications of good reliability of individual items in each scale. Each

scale was judged as reliable if it attained a Crohnbach's alpha of .75 or higher,

moderately reliable at .50 to .75, and of low reliability for scores less than .50

(Portney & Watkins, 2000). Scale reliability scores are displayed in Appendix B:

Construct Measurement. With the exception of overall knowledge and its related

subscales, all scales were considered reliable and ranged from .791 to .921. All

knowledge scales were judged to be of low reliability, Crohnbach's alpha ranging

from .148 to .527.

After testing for reliability among scale items, hierarchical multiple

correlation was used to evaluate constructs of the Health Belief Model related to

intention to seek a regular physical exam, and intention to talk with others about

prostate cancer. The independent variables were entered into the multiple

correlation analysis in the following order: Group 1 age of participant, overall

knowledge of prostate cancer, and total number of individuals with whom they had

discussed prostate cancer; then Group 2 - perceived susceptibility and perceived

severity; and lastly Group 3 perceived benefits and perceived barriers.

The relationship between several categorical variables and intention to seek

a physical exam or talk with others was also studied. These variables were

educational attainment, income level, health status, and race. Educational

attainment, income level, and health status, were independently explored by one-

way analysis of variance. Due to a very small number of participants of color

among the various racial categories in this study, the race variable was collapsed

into a binomial variable with the categories of Caucasian and Non-Caucasian and

the relationship between race and intention was analyzed via the Mann-Whitney

test. Marital status was also examined via the Mann-Whitney test. No adjustment

for multiple comparisons was made for either test applied.



54

In addition to testing the Health Belief Model, the analysis also explored the
differences in scores for prostate and breast cancer on the following factors: I)
knowledge; 2) trust of common information sources; 3) individuals to whom
participants talked to about cancer; and 4) media exposure. Knowledge was
examined for differences in perceived knowledge, overall knowledge scores and
three subscale knowledge scores (knowledge of screening, knowledge of risk
factors, and general knowledge). Likewise, overall information source trust scores
and source-specific trust scores were examined.

Correlated groups t-tests were applied to examine differences in overall

knowledge, and knowledge of risk factors, while a Wilcoxan-signed rank test was
required for the remaining knowledge scales due to the presence of non-normal
distributions. Relative media exposure was examined via basic descriptive
statistics. Lastly, the Wilcoxan-signed rank test was applied to explore differences
in overall and individual trust scores, and total number of individuals with whom
participants discussed cancer. A Wilcoxan-signed rank test was applied rather than
a correlated groups t-test since each variable demonstrated heavily skewed or
platykurtic difference score distributions.
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CHAPTER 4: RESULTS

iNTRODUCTION

Despite the potential to encourage screening for prostate cancer in later

years by fostering preventative health behaviors in younger adult males, nearly all

studies of prostate cancer have focused on men over the age of forty. As a result,
little is known about the knowledge and health-seeking behaviors of younger men
related to prostate cancer. This study sought to expand the current foundational
research on men younger than forty years of age, and focused upon behaviors
associated with future screening for prostate cancer (e.g. regular age appropriate

physical examinations, and discussion of prostate cancer with others), and the
factors which influence those behaviors. Additionally, the study contrasted men's
information-seeking behavior and knowledge of prostate cancer to that of men's
information-seeking behavior and knowledge of breast cancer in women.

A cross-sectional study utilizing a 46-question, multiple-page, Internet-

based survey was conducted. The survey was administered to 105 male students
between 18 and 40 years of age, and sought to provide answers to the following
questions:

1) What are the information-seeking behaviors and most common sources
of information of men regarding prostate cancer?

2) What are the information-seeking behaviors and most common sources
of information of men regarding breast cancer?

3) Do information-seeking behaviors and sources of information men

utilize vary between prostate cancer and breast cancer?

4) What is the current level of knowledge regarding prostate cancer?
5) What is the current level of knowledge regarding breast cancer?



56

6) Does men's knowledge of breast cancer in women and men's

knowledge of prostate cancer differ?

7) To what extent do the constructs of the Health Belief Model (i.e.

modifying factors [e.g. age, knowledge, number of individuals to whom

a man has talked to about prostate cancer], perceived susceptibility,

perceived severity, perceived benefits, perceived barriers) correlate with

intentions related to regular preventative screening, and discussion of

prostate cancer with others?

The discussion which follows describes the results of this study and covers

the following topics: 1) Sample characteristics; 2) participant health behaviors; 3)

knowledge; and 4) evaluation of the Health Belief Model as related to intentions.

SAMPLE CHARACTERISTICS

This study was conducted in the spring of 2004, at Oregon State University,

in Corvallis, Oregon. A sample of 503 men was randomly selected without
replacement from the pool of potential subjects. A total of one hundred and five
male students between the ages of 18 and 40 years of age (M = 25.16; = 5.14)
participated in this study, corresponding to a 21% response rate. Of the 398 non-
participants, reasons for non-participation or exclusion from the study included 1)
failure to receive an invitation due to an incorrect mailing address (n = 10); 2)
declining to participate after review of the informed consent (n = 5); and 3) failing
to meet the age parameters of the study (n = 4). The reasons for not participating

are unknown for the remaining 389 non-respondents.

Information collected about the research sample included marital status,
cultural and racial background, income, academic progress, and health status. A
majority of participants in this study were single ( = 81, 77.1%), and Non-

Hispanic Caucasians (n = 80, 76.2%) (see Table 4.1). Nearly all participants ( =
102, 97.1%) stated they were students, and were employed part-time or less
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Table 4.1 Particinant Race / Ethnicity Marital Status, and Education (N =
iQ.

Ii

Race/Ethnicity

Caucasian (non-Hispanic) 80 76

Caucasian-Hispanic 1 1.0

Hispanic/Latino 3 2.9
African-American-Hispanic 1 1.0

American IndianlAlaskan Native 3 2.9
Asian / Pacific Islander 12 11.4

Other 4 3.8
Unknown 1 1.0

Marital Status

Single 81 77

Married 18 17

Divorced 3 2.9
Unknown 3 2.9

Education

Grade school or less (grade 1-8) 1 1.0

Some college (2 years or less) 23 22
Some college (more than 2 years) 49 47
Graduated college 13 12

Post-graduate 17 16

Unknown 2 2.0



(see Table 4.2). Approximately 70% (j = 72) were undergraduates (see Table 4.1).

No participants indicated that they were trained as a doctor or nurse. Slightly more

than half of participants reported an average household income under $30,000. The

income distribution was weighted on the low end, with a relatively even

distribution for those participants with an average household income between

$30,000 to $74,999, and approximately 18% reporting more than $75,000 (See
Table 4.2).

Several indicators of health status were also examined. Nearly 71% of

participants reported having medical insurance coverage. In addition,
approximately 3/4th of all participants reported their health as "very good" ( = 56;
53.3%) or "excellent" ( = 21; 20.0%) (see Table 4.2). Measures of Body Mass

Index appear to be consistent with participants' perceptions of good health. Among
the 81 participants who provided information on height and weight, the average

Body Mass Index was 24.79 (j = 4.60), falling just below the cut off for "not at
risk" (BMI <25) (see Table 4.3).

Other indicators of health status included self-reported behaviors related to
dieting to lose weight, smoking, and drinking alcohol. Slightly more than 114th

(27.6%; 29) of the participants indicated they had dieted to lose weight within
the past year. Similarly, 22.8% ( = 24) of the participants indicated they had

smoked cigarettes in the past year. Among all participants, only 5 (4.8%)

participants indicated they smoked daily. Alcohol consumption was somewhat
more common than smoking or dieting. While 11.4% of participants consumed

alcohol at least 3-5 times a week, 29.5% of participants consumed alcohol once a
week and 38% consumed alcohol once or twice a month in the past year. Sixteen
percent of participants indicated they had never consumed alcohol.

Lastly, measures of participant health behaviors and health status also
included previous screening and diagnosis for prostate cancer and perceived
relative risk of developing prostate cancer. No participants indicated that they had
ever been diagnosed with prostate cancer, and 6.7% indicated that they had
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Table 4.2 Particinant Perceived Health Status. Emnlovment Status, and Total
Family Income in the Year 2003 Before Taxes (N = 105).

II

Perceived Health Status

Excellent 21 20
Very good 56 53.3
Good 24 22.9
Far 4 3.8

EmDlovment Status*

Student 102 97
Employed part time 35 33
Employed full time 7 6.7
Unemployed 4 3.8
Homemaker 1 1.0

Retired 1 1.0

Income

Up to $10,000 21 20.0
$10,000-$19,999 23 21.9
$20,000 - $29,999 13 12.4
$30,000 $39,999 8 7.6
$40,000 - $49,999 7 6.7
$50,000 - $74,999 9 8.6
More than $75,000 19 18.1

Missing 5 4.8
* Note: Since employment categories were non-exclusive (i.e. participants could
choose more than one) totals will exceed 100%.



previously been tested for prostate cancer. A single item (Item 36) was used to

assess the relative risk perceptions of participants. The item asked participants to

rate their risk of developing prostate cancer relative to other men on a 5-point
bipolar scale ranging from "muèh less likely" to "much more likely." Most
participants felt they were "about as likely" to develop prostate cancer as other men
(n= 103, average =-.25,j= 1.01).

The extent to which the sample population was similar or different from the
population from which it was drawn was assessed. Comparisons were made
regarding age, racial/ethnic distribution, and body mass index (see Table 4.3).

Table 4.3 Summary of Binomial Test Comparing Sample Distributions with
Known Population Disfributions for Body Mass Index, and Race I Ethnicity (N
= 1O5.

N Expected% df
Body Mass Index (BMI)*

Not at risk (BMI <25) 49 46.7 35.5

Overweight (BMI = 25-29.9) 23 22 44.2
Obese (BMI >= 30) 9 8.6 20.3
Unknown 24 22.8 NA

Caucasian 81 77.1 75.5
Non-Caucasian 24 22.9 24.5

.000 2

.398 1

* Expected distribution based upon distribution in the Oregon state population for
men age 18-40 years of age (CDC, 2002).

** Expected distribution based upon the population distribution in the university of
from which the sample was drawn among men age 18-40.
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Results indicated that participants were somewhat older and healthier than

expected, but demonstrated a similar racial/ethnic composition to that of the male

population of the university from which the sample was drawn. Since the
population mean age and standard deviations were known, a z test was performed
comparing the sample mean against the population mean of 22.23 years of age ($.

= 4.40). An alpha level of .05 was used for the statistical analysis. The sample

mean of 25.16 (j = 5.14) was found to be significantly different from the mean
population age, (105) = 6.68, p = .000, two-tailed, suggesting that the mean age of
the participants was greater than the population mean age.

A chi-square goodness-of-fit test was applied to compare the Body Mass
Index distribution of the sample to that of the general population in Oregon.

Participants were categorized as obese (BMI >= 30), overweight (BMI = 25-29.9),
and not at risk (BMI <25) scores as defined in the Behavioral Risk Factor

Surveillance System (CDC, 2002). Results of the test indicated that participants

were statistically more likely to be considered not at risk, and less likely to be

overweight or obese than the men of the same age in the Oregon population (X2 (2,
N= 81)= 22.04, p< .01).

Lastly, the racial/ethnic distributions for the sample and the population from

which it was drawn were also compared. Because of the relatively small sample

size and homogeneity of the university population, the expected distribution for
some racial/ethnic categories was very small. To permit meaningful and robust

analysis it was necessary to simplify the categories into Caucasian and Non-
Caucasian. A binomial test was applied for statistical comparison. The overall

distribution of Caucasian and Non-Caucasian participants was consistent with that
of the university male population, and did not differ significantly from the expected
distribution of 77.1% Caucasian and 22.9% non-Caucasian (binomial test, 1, N =
105, p = .398).
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HEALTH iNFORMATION-SEEKING BEHAVIOR

To better understand men's health information-seeking behaviors, overall

and cancer specific behaviors were examined. Specific factors examined included:
1) sources of assistance on general health related decisions; 2) sources of general
health related information; 3) trust levels associated with specific sources of cancer
related information; 4) likely persons to whom participants talked about cancer
specific information; and 5) participant acquaintance with others diagnosed or
tested for cancer. Where relevant, differences by cancer type were examined and
described. A discussion of each of these behaviors follows.

To determine the most common individuals to whom participants turned for
help with making health care decisions, participants were asked to select all
personal relationships that applied from a list of 10 individuals. The list included

various health professionals, relatives, and friends. When making health care

Table 4.4 Freiuency and Percenta2e of Participants Identifyin2 Persons Who
Help Them to Make Health Care Decisions by Relationship (N = 105).

Relationship N
Doctor 66 62.9
Relative 64 61

I make my own decisions 55 52.4
Spouse/partner 38 36.2
Nurse 27 25.7
Friend 18 17.1

Pharmacist 16 15.2
Sibling 11 10.5
Co-Worker 7 6.7
* Note: Since categories were non-exclusive (i.e. participants could choose more
than one) totals will exceed 100%.
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decisions, roughly 60% of all participants turned to physicians or relatives other

than a spouse/partner or sibling. Slightly fewer participants (52.4%) indicated that

they make their own health decisions. The least cited sources of assistance included

friends, co-workers, siblings, and pharmacists. Nurses, and spouses or partners
were indicated by 114th to 113rd of the participants (see Table 4.4).

The information-seeking behavior of participants in this study was further
described through examination of their most common sources of information for

general health related issues. Participants selected all applicable items from a list

of nine common media and information sources. The Internet received the highest

reported use by participants (see Table 4.5). Sixty-six percent of the participants

indicated the Internet, followed closely by health care providers (61.0%). Written
materials (books, magazines, newspapers) and other family members were
referenced by 1/3' to 2/5th of the participants. Only about 1/4th of participants cited

a spouse or partner, co-worker, and television as a likely source of information, and

the radio was the least frequently listed source of information.

Table 4.5 Frequency and Percenta2e of Participants Identifying Sources of
Information on Health Related Issues by Source (N = 105).
Source ii

Internet 69 65.7
Health care provider 64 61

Other family member 48 45.7
Books/library 42 40
Magazine/newspaper 35 33.5
Television 26 24.8

Co-worker/friend 25 23.8
Spouse/partner 24 22.9
Radio 13 12.4
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The relative importance of each source of information when applied to

prostate and breast cancer was explored in part through an analysis of participant

trust scores for each source of information. Respondents were asked to report how

much they trusted various media, medical professionals, friends, and family for

answers to questions about prostate or breast cancer. The items were rated on a

seven-point scale ranging from "not at all" to "completely." The average levels of
trust attributed to common sources of information are displayed in Table 4.6.

Scores were similar for each cancer type. For both prostate cancer and breast

cancer health care practitioners were the most trusted sources of information

(prostate cancer: 6.12; = .917; breast cancer: 6.04; $j 1.01). The least trusted
sources of information included television and radio (jrostate cancer: 3.36,

SD = 1.43; breast cancer: 3.36, SD = 1.41), and "other" sources of information

(prostate cancer: 2.97; SD = 1.26; breast cancer: 3.16, $ = 1.34).

To better understand trust differences by information source and cancer
type, an overall trust score was calculated for each cancer type by summing the

scores for all sources of information. Because a non-normal distribution of scores

was observed, a non-parametric test was required and the Wilcoxan signed-rank

test was applied. Overall trust scores were approximately the same by cancer type,
and were moderately high on a scale from 0 to 53, with 0 indicating no trust, and 53
indicating high trust for all sources of information (prostate cancer: 37.6,
7.27; breast cancer: 38.0, = 8.15). When overall trust scores were summed for
all possible information sources, no statistically significant differences were

detected. This suggests that participants express similar levels oftrust when all
sources of information are considered together, regardless of cancer type.

To determine if trust varied by individual source of information and type of

cancer (prostate or breast cancer), a rank sums analysis was applied. A non-

parametric analysis was utilized because of the non-normal distribution observed in

trust scores. Results of the analysis indicated two significant differences in trusted

sources of information for prostate and breast cancer. For an alpha level of .05, the



Table 4.6 Mean Trust Scores For Common Sources of Information About
Prostate Cancer and Breast Cancer.

Source N M
Prostate Cancer

Doctor/nurse/pharmacist 104 6.12 .917

Books/library 104 5.21 1.05

Family member 104 4.57 1.17

Spouse/partner 104 4.44 1.25

Internet 104 3.93 1.26

Magazine/newspaper 104 3.84 1.35

Friend/Co-worker 104 3.74 1.10

Television/radio 104 3.36 1.43

Other 70 2.97 1.26

Breast Cancer

Doctor/nurse/pharmacist 102 6.04 1.01

Books/library 102 5.09 1.18

Spouse/partner 101 4.50 1.33

Family member 102 4.41 1.25

Friend/co-worker 101 3.95 1.12

Internet 102 3.94 1.30

Magazine/newspaper 101 3.81 1.36

Television/radio 102 3.36 1.41

Other 75 3.16 1.34

rank sums analysis for family member (92 for the positive differences and 233 for

the negative differences) was found to differ significantly, n = 25, I = 92, p = .03 8,

indicating that family members were more trusted for prostate cancer than for
breast cancer. Likewise, the rank sums analysis of friend or co-worker (423 for



positive differences, and 105 for negative differences) was statistically significant,

n = 32, 1 = 105, = .00 1, indicating that friends and co-workers were more trusted

for breast cancer than for prostate cancer.

Participants were also asked whether they had ever discussed breast cancer

or prostate cancer with various health professionals, family, and friends. Results

indicated that participants were more likely to talk with a family member

(spouse/partner, relative, or sibling) about breast cancer, than they were to talk

with a family member about prostate cancer (see Table 4.7). In contrast,

participants talked with health professionals (doctors, nurses, and pharmacists) and

co-workers about prostate cancer more often than breast cancer. Participants were

about as likely to talk with a friend regardless of the cancer. Overall, relatives

other than a spouse, partner, or sibling were the most commonly reported person to

whom participants talked to regarding both cancers, and pharmacists were the least
cited.

Table 4.7 Percenta2e of ADohicable Particinants Who Said They Talked to
Someone About Prostate or Breast Cancer by Personal Relationship (N = 105).

Relationship Prostate Cancer Breast Cancer

% %
n (of Applicable) n (of Applicable)

Spouse/partner 19 24.1 23 32.4
Friend 26 25.5 24 26.1

Relative 34 33.6 37 40.2
Co-worker 9 9.5 7 7.7

Sibling 10 10.2 12 13.3

Doctor 19 19.6 6 6.6

Nurse 8 8.2 5 5.4

Pharmacist 4 4.2 3 3.4
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To determine if participants were inclined to talk with differing numbers of

people about breast cancer or prostate cancer, a total composite score of the number

of individuals to whom a participant had talked was computed for each cancer. A
Wilcoxan-signed rank test was applied due to the non-normal distribution of scores

observed. The total number of persons to whom participants had talked did not

differ statistically. Of the 8 possible persons that participants could indicate, the

average number of individuals indicated for prostate cancer was 1.21 ($p = 1.79),

and 1.15 (j = 1.71) for breast cancer. Most notably, the results indicated that a
large number of participants have not talked to anyone about either cancer. Fifty-
one percent of participants indicated that they had not talked to any of the 8

possible persons listed about prostate cancer, 55% indicated that they had not

talked to someone about breast cancer, and 3 6.2% of all participants indicated that

they had not talked to someone about either cancer.

Differences were also observed by cancer type regarding who participants

knew who had been screened or tested for prostate cancer and breast cancer (see

Table 4.8). Participants in the study were more likely to report that they knew of a

friend or family member who had been tested or diagnosed with breast cancer, than

a friend or family member who had been tested or diagnosed for prostate cancer.

This is evidenced by the 53.3% of participants who reported that they knew of a
friend or family member who had been tested for prostate cancer, yet 67.6% of
participants knew of a family member who had been tested for breast cancer.

Similarly, 22.9% of participants reported that they knew a friend or family member
who had been diagnosed with prostate cancer, while 34.3% reported that a friend or
family member had been diagnosed with breast cancer. Grandfathers and fathers

were the most commonly listed males participants knew who had been tested for or

diagnosed with prostate cancer. In similar fashion, mothers and grandmothers were
most common individuals whom participants knew to have been tested or
diagnosed for breast cancer. Notably, participants were more than three times more



Table 4.8 Freouencv and Percentage of Particinants 1dentifvin Others The
Knew Who Had Been Tested or Dia2nosed for Prostate Cancer or Breast
Cancer by Relationship and Type of Cancer (N = 105).

Tested Diagnosed
Relationship

Prostate Cancer (all) 56 53.3 24 22.9
Spouse/partner 2 1.90 0 0.00
Grandfather 32 30.4 17 16.1

Father 33 31.4 7 6.67
Brother 1 0.95 0 0.00
Uncle 9 8.57 4 3.81
Other family 3 2.86 2 1.90
Friend 8 7.62 4 3.81

Breast Cancer (all) 71 67.6 36 34.3
Female spouse/partner 8 7.62 0 0.00
Grandmother 35 33.3 11 10.4
Mother 58 55.2 4 3.81
Sister 10 9.52 2 1.90
Aunt 28 26.6 9 8.57
Other family 10 9.52 2 1.90
Female friend 14 13.3 14 13.3
Grandfather 1 0.95 0 0.00
Father 1 0.95 0 0.00
Male friend 1 0.95 0 0.00
Note: Since the relationship categories were non-exclusive (i.e. participants could
choose more than one) totals will exceed 100%.



likely to know their mothers had been tested than they were to know their

grandmothers had been tested for breast cancer.

Not only were men more likely to know someone who has tested or been

diagnosed for breast cancer, results of the study also indicated that men were more

likely to be exposed to information about breast cancer. While 66.7% of men

reported having heard about breast cancer in the past six months, only 1 in 2 men

reported that they had heard about prostate cancer within the same time period.

KNOWLEDGE

Actual and perceived knowledge of prostate cancer and breast cancer was

examined in this study. Perceived knowledge was assessed via a single item, and

actual knowledge was assessed via an overall knowledge scale and several

knowledge sub scales (general knowledge, anatomy, screening, and risk factors).

Participants demonstrated variable knowledge scores for each cancer overall and by

sub-domain. The analysis of these differences is described in this section.

To assess perceived knowledge, respondents were asked to rate how

knowledgeable they felt they were about prostate cancer and breast cancer. Ratings

ranged from 1 ("not at all knowledgeable") to 10 ("extremely knowledgeable").

Overall, men rated their perceived knowledge of prostate cancer on the low to

middle end of the scale. The average rating for prostate cancer was 4.14 ( = 102;

SD = 1.97) and 4.28 for breast cancer (n = 102; SD = 1.82). Differences in

participant ratings for prostate cancer and breast cancer were analyzed via a

Wilcoxan-signed rank test. This non-parametric test was necessary because the

distribution of the scores was non-normal. Utilizing an alpha level of .05, the rank

sums for perceived knowledge (1025 for the positive differences and 628 for the

negative differences) demonstrated no statistically significant differences between

men's perceived knowledge of breast cancer and prostate cancer, n = 102; I =
1025, p = . 106. This suggests that men believe they know about as much about
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prostate cancer as they do about breast cancer, and for both cancers they perceive

that they have a low to moderate amount of knowledge.

In addition to perceived knowledge, actual participant knowledge was

assessed via an overall scale and four sub-scales (general, screening, anatomy, and

risk factors). Since the total number of correct answers differed by cancer type, it

was necessary to create a standardized scale to aid the comparison of prostate

cancer and breast cancer knowledge. All items were coded as correct (1) or

incorrect (0). Overall, and sub-scale knowledge scale scores were calculated by

dividing the number of correct answers by the total number possible for the

corresponding scale then multiplying the result by 100:

(Number of Correct Answers / Total Possible) * 100 = X% Correct.

Each scale ranged from 0 (indicating no correct answers) to 100 (indicating all

questions were correctly answered).

To assess knowledge of anatomy and function of the prostate, respondents

were asked to state whether they have a prostate (yes/no), and what the function of

the prostate is (open-ended). Anatomy scores were not asked for breast cancer and

were not included in the comparison of the overall scores for prostate and breast

cancer. Screening knowledge was assessed via eight questions. These screening-
related questions asked respondents to choose from a list the age at which the

American Cancer Society recommends blood tests, x-rays, physician palpation, and

self-examination for breast cancer and prostate cancer. Knowledge of risk factors

was measured by asking participants to state how likely several risk factors were to

increase a man's chance of developing prostate cancer, or a woman's chance of

developing breast cancer. Answers ranged from "not at all likely" to "extremely
likely" on a seven point Likert Scale. True risk factors were scored as correct if the
participant rated the risk as "quite likely" (5) or higher. False risk factors were

scored as correct if the participant rated the risk factor as "slightly likely" (2) or
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Table 4.9 Avera2e Score (Out of 100 Possible) for Overall and Sub-Domain
Knowled2e Scales (N = 105).

Prostate Cancer Breast Cancer

Question n M SD n M SD

OVERALL 72 56.4 9.46 72 55 10.6

Anatomy 86 70.9 29.2 NA NA NA

Screening 101 6.6 15.7 100 26.8 20.8

Risk Factors 99 48.6 17.0 97 46.1 15.5

General 102 72.6 13.4 100 77.5 13.6

lower. Lastly, general knowledge was assessed via several true/false statements

about common facts and myths regarding both prostate and breast cancer.

Due to the non-normal distribution of scores observed, differences between

breast cancer and prostatecancer knowledge scores were assessed via a Wilcoxan-

signed rank test for the screening knowledge and general knowledge sub-domains.

Differences on overall knowledge scores and the risk factors knowledge sub-

domain were assessed via correlated groups T-tests. In nearly all cases, large

standard deviations were observed, ranging from 9.46 to 29.2 on the 100-point

scale. The large variability in scores greatly hindered any conclusions that can be

drawn, and suggests that a larger sample size would be required for a more accurate

depiction of knowledge in younger adult males. Still, some notable trends were

observed, and discussed below.

No significant differences were detected in the overall knowledge scores for

prostate cancer and breast cancer, t(71) = .908, = .367. For both cancers,

participants provided correct answers to knowledge questions only slightly more

than half of the time ( = 72; prostate cancer: 56.4%, = 9.46; breast cancer:

55.0%,SD= 10.6).

Sub-domain scores ranged from an average of 6.60% (n = 101; SD = 15.65)

on the prostate cancer screening knowledge subscale to a high of 77.5% (n = 100;



Table 4.10 Percentage of Participants Respondint to Screenin! Knowled2e Sub-Domain Items by Question andResponse (N = 105).

Don't
20 30 40 50 Know!

Question Never years years years years no answer
According to the American Cancer Society at what age should:

A man begin to have a blood test for prostate cancer? 2.9 21 27.6 30.5 57* 12.3
A man begin to have a physician examine his prostate 1 19.1 28.6 30.5 8.6* 12.2
by gently pressing on the prostate for cancer?
A man begin to examine his prostate for cancer 4.8* 27.6 27.6 23.8 2.9 13.3
A woman begin to have a blood test for breast cancer 4.8* 22.9 29.5 21.9 3.8 17.1
on a regular basis?

A woman begin to have an x-ray of her breasts to 2.9 16.2 36.2 22.9* 5.7 16.1
detect breast cancer?

Awomanbegintohaveaphysicianexamineher 1.0 333* 25.2 17.1 1.9 21.5
breasts by gently feeling the breasts for cancer?
A woman begin to examine her breasts for cancer? 0 59.1* 21.9 5.7 1.9 11.4

* Indicates Correct Answer
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= 13.64) correct on the breast cancer general knowledge sub-domain (see Table

4.9). The test detected statistically significant differences in the sub-domain

knowledge areas of screening practices (2773 for positive differences, 308 for

negative differences, n = 78,I = 308, = .000) and general cancer knowledge

(2129 for positive differences, 721 for negative differences, = 75, I = 721, =

.000), but not for knowledge of risk factors, t(94) = .978, = .33 1. Together these

findings indicate that participants knew more about breast cancer screening

practices and general cancer knowledge than they knew for prostate cancer.

Additionally, the results suggest that participants knew about as much about

prostate cancer risk factors as they knew about breast cancer risk factors.

Scores on the screening knowledge sub-domain were relatively low for both

cancer types (see Table 4.10). When asked to identify the appropriate age for

screening for prostate cancer, fewer than 10% of participants correctly identified

the age for each available screening option, and nearly 95% of participants

incorrectly indicated that self-examination of the prostate was a recommended

option. The number of respondents correctly identifying the appropriate age for

beginning breast self-examination was substantially higher than the number of

correct responses for all other screening methods. Respondents correctly identified

the age to begin breast self-examination slightly more than 60% of the time.

Notably, 95% of participants indicated that regular screening for breast cancer by
blood test should occur, even though no common blood test exists.

A closer examination of the risk factor sub-domain reveals that participants

correctly identified the known risk factors for prostate cancer more than half the

time, however most participants also incorrectly identified factors that do not have

a known connection with prostate cancer (see Table 4.11). Approximately 70% of

participants mistakenly identified obesity, pollution, smoking, lack of exercise, and

stress as risk factors for prostate cancer. Similar to prostate cancer, overall scores

were achieved for breast cancer risk factors, with most participants scoring just

under 50% on the risk factor sub-domain. Many of the most common risk factors
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Table 4.11 Percenta2e of Particinants Correctly Identifvin2 the Likely Risk of
Exposure to Actual and Commonly Mistaken Risk Factors.

Prostate Cancer Breast Cancer

Risk Factor N % N %
Being overweight 102 26 100 42

Pollution/toxic chemicals 103 27 100 20

Smoking 103 28 100 55

Lack of exercise 102 30 100 38

Stress 102 31 100 37

Drinking 102 45 100 34

Eating a high fat diet 101 54 99 43

Aging 102 68 101 63

A family history or genetics 102 88 102 85

Too much sexual activity 103 88 101 89

Menarche before age 12 NA NA 100 18

Use of oral contraceptives NA NA 100 18

Menopause late in life NA NA 100 19

First child born after the age 30 NA NA 100 26

Having large breasts NA NA 100 73

A bump or blow to the breast NA NA 101 74

for breast cancer were recognized by less than 20% of the participants, including

early menarche, oral contraceptive use, and late menopause; however, commonly

mistaken myths (having large breasts, and a bump or blow to the breast) were

correctly identified as unlikely risk factors by more than 70% of participants

The highest knowledge scores were demonstrated in the General

Knowledge sub-domain. For both cancers only three risk factors were identified

correctly less than 70% of the time, and only one risk factor was identified

correctly less than 50% of the time (see Table 4.12). Eighty-six percent of



Table 4.12 Frequency and Percentage of Participants Correctly Answering Questions in the General Knowledge Sub-
Domain by Question.

Question (True/False)

Prostate Breast

ii II

There are no early warning signs of prostate/breast cancer. 103 14 101 93

All merilwomen are just as likely to get prostate/breast cancer regardless of race. 103 52 101 46
There is no cure for prostate/breast cancer. 102 60 101 61

Prostate/breast cancer is the second leading cause of death due to cancer in 103 73 101 70

men/women exceeded only by lung cancer.

Eating a low fat diet can help prevent prostate/breast cancer. 103 77 100 74

Besides skin cancer prostate/breast cancer is the most common type of cancer among 103 81 101 90
all men/women.

Prostate/breast cancer is a disease that cannot be prevented. 103 83 101 60

Older men/women are more likely to develop prostate/breast cancer than younger 103 85 101 83

men/women.

A man/woman can have prostate/breast cancer without pain or any other symptoms. 103 86 101 85

Prostate/breast cancer runs in families. 103 90 101 93

A man's/woman's survival is better if prostate/breast cancer is detected early. 103 96 101 96

('I
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participants mistakenly believed that there are early warning signs for prostate
cancer even though there are no known early warning signs. This was the most
commonly missed item of all items in the general knowledge sub-domain.

EVALUATING THE HEALTH BELIEF MODEL

The application of the Health Belief Model to explain intention to talk with
others about prostate cancer and intention to seek a preventative health examination
in the next year was explored in this study. Hierarchical correlation analysis was
applied to explore the interrelationship ofage, knowledge, number of individuals to
whom a participant had previously talked about prostate cancer, perceived severity,
perceived susceptibility, benefits, and barriers as these factors relate to 1) intention
to seek a regular physical exam in the next year; 2) intention to speak with a
physician about prostate cancer in the next year; and 3) intention to speak with a
friend or family member about prostate cancer in the next year.

Prior to analysis, SPSS Regression, SPSS Frequencies, and SPSS Missing
Values Analysis were applied to test for accuracy of data entry, missing values, and
fit between the distributions and the assumptions of multivariate analysis.
Preliminary scatter plots showed that all independent variables were approximately
linearly related to the outcome variables and supported the application of multiple
correlation analysis. Further examination of the data revealed that all variables to
be entered into the statistical model except age and intention had missing data.
Twenty-two percent of cases had missing data for overall knowledge, while all
other variables had missing values on less than 5% of cases. A missing values
analysis was applied to identify possible systematic bias or patterns associated with
the missing data. No systematic relationship was detected between variables,
suggesting that missing data was distributed randomly throughout the sample and
was not reflecting a detectable bias. To improve the power and reliability of the
analysis, missing values were imputed using SPSS Missing Values Analysis
Expectation Maximization with a normal distribution assumed.
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Results were checked for evidence of collinearity by examining Tolerance
levels and correlations among independent variables, and multivariate outliers were
identified by examining Cook's Statistic and Mahalanobis D2. Evidence of
collinearity was not detected. With the use of < .001 criterion for Mahalanobis
distance applied to the imputed data, multivariate outliers were detected among the
cases. A single participant accounted for the outlier. Additionally, extreme

univariate outliers, as identified by SPSS descriptives, were found for one
participant for perceived severity and another participant on reported number of
individuals to whom the participant had talked to about prostate cancer. To
decrease the influence of outliers, the decision was made to reduce the magnitude
of the extreme univariate outliers to one unit larger than the next largest score for
the corresponding variables. A follow up analysis of the data with outliers reduced
demonstrated that all extreme univariate and multivariate outliers were effectively
eliminated.

Using imputed data with reduced outliers, the independent variables were
entered into the multiple correlation analysis based upon the groupings and order
described in the Health Belief Model. The groupings, listed in order of entry into
the analysis, were as follows: Group I age of participant, overall knowledge of
prostate cancer, and total number of individuals with whom the participant had
discussed prostate cancer; Group 2 perceived susceptibility and perceived
severity; and Group 3 perceived benefits and perceived barriers. To assure that
imputation of missing values, and reduction of outliers did not meaningfully affect
the results, multiple correlation analysis was performed on both transformed and
original data. No clinically meaningful differences were identified, so analysis
proceeded with transformed data only. Multiple correlations were rated as little to
no relationship (r = 0 to .25), fair to moderate ( = .25 to .50), moderate to good
(.50 to .75) good to excellent (r> .75) (Portney & Watkins, 2000). Lastly, the
contribution of each variable to the prediction of intention was evaluated for each



statistically significant multiple correlation by examining the semi-partial
correlations for each variable entered into the correlation equation.

Summary and descriptive statistics for Health Belief Model factors
Summary and descriptive statistics of all variables entered into the

statistical correlation analysis are summarized in Table 4.13. Sample statistics
were very similar to statistics observed for imputed data. It is important to note
that a large amount of variability was observed for all variables entered into the
statistical model even after imputation. This variability is, in part, a result of the
relatively small sample size utilized in this study. It limits the precision of the
analysis and results should be interpreted with caution. Despite these limitations,
some notable trends are present and suggest areas for further examination in future
studies.

Items entered into Group 1 of the hierarchical multiple correlation analysis
were described previously (see Sample Characteristics; and Health Information-
seeking Behavior, above), and will not be described in detail here. Items entered in
Group 2 and Group 3 of the correlation analysis will be described in this section.
The measurement methods and descriptive statistics are noted for these variables in
the discussion below.

Variables entered in step 2 of the correlation analysis included the variables
of perceived susceptibility and perceived severity, and are summarized in Table
4.13. Both variables provide insight into how participants perceived the
consequences of outcomes related to prostate cancer. Perceived severity was
measured through the use of 9, 6-point items ranging from 1 ("not at all serious") to
6 ("extremely serious"). Participants were asked to rate how serious they believed
several health conditions were for them personally, including prostate cancer and
its related physical and social consequences if left untreated. A single perceived
severity scale was utilized in the hierarchical correlational analysis. A



Table 4.13 Sample and Imputed Statistics for Variables Analyzed Via
Hierarchical Multiple Correlation.

Possible Sample Statistics Imputed Statistics
Range N M SJ N M

Dependent Variables

Intention to get -3 to +3 103 -.53 2.10 105 -.54 2.08
exam

Intention to talk to -3 to +3 103 -1.42 1.83 105 -1.43 1.81
physician

Intention to talk to -3 to +3 103 -.84 2.05 105 -.87 2.04
friendlfamily

Independent Variables

Age 18-40 105 25.16 5.14 105 25.16 5.14
Knowledge 0-100 80 56.39 9.46 105 56.19 9.29
Talk 0-9 99 1.15 1.71 105 1.24 1.77
Severity 1-6 98 45.20 8.76 105 45.05 8.25
Susceptibility -3 to +3 102 -.12 1.68 105 -.13 1.66
Benefits (talk with -12 to 101 2.56 4.93 105 2.61 4.86
others) +12

Barriers (talk with -9 to +9 102 -1.95 4.71 105 -1.93 4.64
others)

Benefits (exam) -12 to 100 4.38 5.10 105 4.43 5.06
+12

Barriers (exam) -15 to 99 1.55 7.32 105 1.49 7.24
+15



score was created for the perceived severity scale by summing the scores across all
items to create a score ranging from 0 to 54, with 0 indicating "not at all serious"
across all items, and 54 indicating "extremely serious" across all items. Overall
scores for the perceived severity averaged 45.20 (n= 98, SD = 8.76). Death from
prostate cancer and metastasized cancer received the highest overall ratings, while
frequent pain received the lowest severity rating (see Table 4.14); however because
of the relatively large standard deviations observed all scores were comparable
within the limits of sampling error.

A single item measured perceived susceptibility. This item asked
participants to rate how likely they believe they are to develop prostate cancer in
their lifetime. The item was rated on a 7-point Likert scale, ranging from 3 to +3,
where 3 equals "extremely unlikely" and +3 equals "extremely likely."
Participants in this study indicated they felt neither likely nor unlikely to develop

Table 4.14 Perceived Severity Scores for Consequences Associated with
Devetopin2 Prostate Cancer by Consequence.

If the following events or conditions were to happen to you
how serious do you believe each would be for you personally?

Prostate cancer

Frequent pain in my back, pelvis, or upper thighs
My inability to urinate

My dying from prostate cancer
Cancer that has spread (metastasized) to multiple parts of
my body

Frequent pain in my bones or joints

My loss of work or income due to illness

Untreated prostate cancer

Impotence

N Mean SD

103 4.95 1.29

103 4.31 1.33

103 5.11 1.31

102 5.42 1.25

102 5.40 1.23

103 4.50 1.24

100 4.92 1.19

102 5.27 1.24

103 5.01 1.26
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prostate cancer in their lifetime (n 102 Mean = -.12, 1.68).

Perceived benefits and barriers were entered into step 3 of each multiple
correlation analysis. Perceived benefits and barriers were assessed for each
intended behavior (getting a physical examination in the next year, talking with
others about prostate cancer in the next year). Participants were asked to rate how
likely a given benefit or barrier would be to occur if an intended behavior was
performed (e.g. "My discussing prostate cancer with others will/would be
embarrassing"). Responses were scored on a 7-point scale ranging from
"extremely unlikely" (-3) to "extremely likely" (+3). Perceived benefits examined
perceptions of the likely health-enhancing and positive social outcomes of each
intended behavior (e.g. living a longer life or detecting the cancer before it has
spread). Perceived barriers were similarly measured and targeted perceptions of the
likely costs - physical, social, and financial of each intended behavior. Total
scores for benefits and barriers were calculated by summing the scores for all
related items.

The average scores for the perceived benefits and barriers of talking with
others about prostate cancer and seeking a regular physical examination are
summarized in Table 4.15. Overall scores indicate that participants considered the
likelihood of the various benefits of talking with others and seeking an exam, and
the barriers of seeking an exam to be "slightly likely". Participants considered the
barriers of talking with others to be "slightly unlikely." Only the benefits of
learning about prostate cancer, detecting cancer before it has metastasized, and
living longer, averaged higher than "slightly likely" (1.0). No benefits or barriers
averaged less than "slightly unlikely" (-1.0), and most averaged near "neither likely
nor unlikely" (0).

Because direct observation of actual behaviors could not be made in this
study, intention was the outcome variable of interest. Three items assessed
intended behaviors. Participants rated on a 7-point bipolar scale how likely they
believed they were to 1) engage in a preventative exam in the next year, 2) talk



Table 4.15 Perceived Benefits and Barriers of Discussin2 Prostate Cancer or
Seeking a Preventative Health Exam.

Discussing Prostate Cancer with Others
Barriers

Embarrassing

Inconvenient

Time consuming

Benefits

Please family

Peace of mind

Live longer

Help to learn about prostate cancer

Regular Preventative Exam
Barriers

Embarrassing

Uncomfortable

Inconvenient
Time consuming

Expensive

Benefits

Detect before metastasize

Please family

Peace of mind

Live longer

Possible

N Range

102 -1.95 4.71 -9to9
102 -.75 1.87 -3to3
103 -.61 1.86 -3to3
103 -.57 1.74 -3to3
101 2.56 4.93 -12 to 12
102 .12 1.44 -3to3
102 .09 1.55 -3to3
103 .69 1.66 -3to3
103 1.71 1.36 -3to3

99 1.55 7.32 -15to15
101 -.27 2.04 -3to3
101 .63 1.90 -3to3
101 .47 1.69 -3to3
101 .21 1.70 -3to3
99 .54 1.72 -3to3

100 4.38 4.38 -12 to 12
101 1.73 1.40 -3to3
101 .69 1.40 -3to3
101 .83 1.59 -3to3
100 1.16 1.67 -3to3

82
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with a physician about prostate cancer within the next year, and 3) talk with a
family member or friend about prostate cancer within the next year. All intention
variables were rated from 3, "extremely unlikely," to +3, "extremely likely".
Intention scores are summarized in Table 4.13. For all intentions participants
averaged near "slightly unlikely," indicating that they were not inclined to talk with
a friend, family member, or physician about prostate cancer, nor were they inclined
to seek a physical exam within the nextyear. Intention to discuss prostate cancer
with a physician was rated as the least likely behavior (n = 105, mean = -1.43, SD
= 1.81), and intention to get an exam was the most likely behavior indicated by
participants ( = 105, mean = -.54, SD = 2.08).

Hierarchical correlational analysis of the Health Belief Model and
intention to seek a regular preventative examination

Hierarchical correlational analysis was first applied to explore the
relationship between factors of the Health Belief Model and intention to seek a
preventative health examination. As described previously, seven factors were
entered into the model as predicted in the Health BeliefModel (Group 1 age of
participant, overall knowledge of prostate cancer, and total number of individuals
with whom the participant had discussed prostate cancer; Group 2 - perceived
susceptibility and perceived severity; and Group 3 - perceived benefits and
perceived barriers). Table 4.16 displays the correlations between all variables
entered in the model. All correlations were low to moderate. The highest
correlation between intention and the various independent variables was observed
between intention and perceived barriers. Intention increased as perceived barriers
decreased ( = -.296). Among the independent variables, the strongest correlation
was observed between perceived severity and perceived benefits ( = .391).

Table 4.17 displays the unstandardized regression coefficients () and
intercept, the standardized regression coefficients (fl), the semipartial correlations



Table 4.16 Univariate Correlations Among Factors of the Health Belief Model.
Variables 1 2 3 4 5 6 7 8 9
Dependent Variables

Intention (seek exam) -.120 .220 .181 .185 .137 .111 -.296 NA NA
Intention (talk to doctor) -.019 .116 .480 .160 .385 NA NA .249 -.300
Intention (talk wI family) -.044 .176 .341 .195 NA NA .321 -.128

Independent Variables

1)Age -- .055 .034 -.255 .039 .003 -.130 .158 -.147
2) Knowledge -- .126 .334 .294 -.044 -.185 -.037 -.220
3)Talk -- .221 .230 -.071 .188 -.191
4)Severity -- .218 .391 .057 .253 -.140
5) Susceptibility -- .156 .088 .140 -.155
6) Benefits (exam) -- .207 NA NA
7) Barriers (exam) -- NA NA
8) Benefits (talk) -- -.003
9) Barriers (talk)

--

00



analysis (2), and R, 2, and adjusted 2 after entry of all independent variables.
An alpha level of .05 was used to assess statistical significance. Statistically
significant contributions to the correlation were observed after step 1 and step 3 of
the analysis.

After step 1, at which age of participant, overall knowledge score, and
number of individuals to whom the participant had talked about prostate cancer
were entered into the equation, R2 = .09 1, 97) = 3.37, = .022. The semi-
partial correlation suggested that these factors together accounted for just over 9%
of the variability observed in the intention variable. The results demonstrated that

Table 4.17 Summary of Hierarchical Multinle Correlation For Variables
Predicting Intention to Seek a Regular Exam in the Next Year.
Variables N M 13

Intention (DV) 105 -.54 2.08
Group I .09l

1)Age 105 25.16 5.14 -.068 -.167
2) Knowledge 105 56.19 9.29 .028 .126
3) Talk 105 1.24 1.77 .109 .093

Group 2 .006
4) Severity 105 45.05 8.24 .009 .035
5) Suscept. 105 -.13 1.66 .109 .086

Group 3

6) Benefits 105 4.43 5.06 .056 .135
7) Barriers 105 1.49 7.24 -.094 -.326

Intercept

-2.20
= .195; = .136;=.441;p=.003



when entered together, participant age, knowledge, and number of individuals with
whom they had discussed prostate cancer were weakly correlated with intention to
seek a regular exam.

Unlike in step I of the hierarchical correlation model, step 2 resulted in a
non-significant change in the prediction of intention to seek a regular exam in the
next year, = .097, i(2, 97) = .348, p = .707. Perceived severity and perceived
susceptibility did not appear to be correlated with intention to seek a regular
physical examination when applied as predicted by the Health Belief Model.

Lastly, after step 3, perceived benefits and perceived barriers were added to
the statistical model. Together perceived benefits andbarriers reliably improved
the prediction of intention, R2 = .195, j(2, 97) = 5.86, p = .004. The analysis
suggested that benefits and barriers strengthened the relationship predicted by the
Health Belief Model and intention to seek a preventative exam. Together perceived
benefits and barriers accounted for an additional 9.7% of the variability observed in
intention above that observed in the previous two steps.

Together, after step 3 with all independent variables entered in the equation,
a fair to moderately strong correlation was demonstrated, R = .441, E(7, 97) = 3.35,
p = .003, indicating that factors of the Health Belief Model demonstrated a fair to
moderate association with whether a young adult male will seek a preventative
health examination. The Health Belief Model described 24% of the variability
observed in intention to seek a preventative examination among adult males less
than 40 years of age. Additionally, as evidenced by the standardized correlation
coefficients in Table 4.17, intention to seek a regular examination increased with
decreasing age, greater knowledge of prostate cancer, the more individuals to
whom a man talked about prostate cancer, increasing perception of the benefits of
seeking a preventative exam, and decreasing perception of the barriers associated
with preventative examinations. Although predicted by the Health Belief Model,
perceived severity of and susceptibility to prostate cancer did not meaningflully add
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to the relationship between factors of the Health Belief Model and Intention to seek
an examination.

Hierarchical correlational analysis of the Health Belief Model and
intention to talk with a physician

Hierarchical correlational analysis was also applied to assess the
relationship between factors of the Health Belief Model and intention to talk with a
physician about prostate cancer. Again, the factors were entered into the model in
three steps (Group 1 age of participant, overall knowledge of prostate cancer, and
total number of individuals with whom the participant had discussed prostate
cancer; Group 2 perceived susceptibility and perceived severity; and Group 3
perceived benefits and perceived barriers). Table 4.16 displays the correlations
between the variables. All variables demonstrated weak or moderately strong
correlations. The number of individuals to whom a participant had talked about
prostate cancer demonstrated a fair to moderate correlation with intention to talk
with a physician in the future. Age and perceived severity, on the other hand,
appear to show little to no relationship to future discussion with a physician about
prostate cancer when examined independently. Age demonstrated the weakest
relationship with intention. Among independent variables, perceived severity and
knowledge demonstrated the strongest correlation, and the relationship was fair to
moderate in strength ( = .334)

Table 4.18 displays the unstandardized regression coefficients () and
intercept, the standardized regression coefficients (j), the semipartial correlations
(2) and R, R2, and adjusted B2 after entry of all independent variables. Utilizing
an alpha level of.05, B. was significantly different from zero at the end of the first
and third step, but was not significantly different after the second step. After step
1, after entering age of participant, overall knowledge score, and number of
individuals to whom the participant had talked about prostate cancer, = .138, F
(3, 97) = 5.40, p .002. This correlation suggested that together age of participant,



Table 4.18 Summary of Hierarchical Multiple Correlation For Variables
Predictin2 Intention to Talk with a Physician about Prostate Cancer in the
Next Year.
Variables N M SD B 13 srL

Intention (DV) 105 -1.43 1.81

Group 1 .138**

1)Age 105 25.16 5.14 -.059 -.168
2) Knowledge 105 56.19 9.29 .035 .180
3)Talkw/Others 105 1.24 1.77 .256 .250

Group 2 .009
4) Severity 105 45.05 8.25 -.033 -.152
5) Susceptibility 105 -.13 1.66 .075 .068

Group 3 094
6) Benefits 105 2.61 4.86 .125 .336
7) Barriers 105 -1.93 4.64 -.029 -.075

Intercept

-2.11
= .241; Adjusted = .187; I= .491; p= .000

knowledge of prostate cancer, and number of individuals to whom one talks to
about prostate cancer are weakly correlated with intention to talk with a physician
about prostate cancer. Together, these factors accounted for roughly 14% of the
variability in intention as evidenced by the semi-partial correlation.

After step 2, the addition of perceived severity and perceived susceptibility
resulted in a non-significant change in the prediction of intention to talk to a
physician about prostate cancer in the next year, R2 = .147, Fj(2, 97) = .509, =
.603. Perceived severity and perceived susceptibility did not appear to contribute
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substantially to the prediction of intention to talk with a physician about prostate
cancer.

Lastly, after step 3, the addition of perceived benefits and perceived barriers
resulted in a statistically significant improvement in the prediction of intention to
talk with a physician about prostate cancer, R2 .241, j(2, 97) 6.04, p = .003.
Together, perceived benefits and barriers accounted for an additional 9.4% of the
variability observed in intention after all previous steps were accounted for. After
step 3, with all independent variables entered in the equation, a moderately strong
correlation was demonstrated, R= .491, F(7, 97) = 4.41, p = .000. Intention to talk
with a physician about prostate cancer increased with decreasing age and
decreasing perception of barriers associated with holding a discussion with a
doctor. In addition, a conversation with a physician was more likely to occur as
men engaged in more conversations with others about prostate cancer, as they
gained greater knowledge about prostate cancer, and as their perceptions of the
benefits of talking with a physician increased. Perceived severity and susceptibility
did not appear to add to the correlation observed.

Hierarchical correlational analysis of the Health BeliefModel and
intention to talk with a friend or family member

Intention to talk with a friend or family member about prostate cancer was
also examined in this study. As with other intention variables examined,
hierarchical correlational analysis was applied to explore the relationship between
intention to talk with friends and family about prostate cancer and factors of the
Health Belief Model. Likewise, the predictive factors of the Health Belief Model
were entered into a hierarchical correlation analysis in three steps: Group I age of
participant, overall knowledge of prostate cancer, and total number of individuals
with whom the participant had discussed prostate cancer; Group 2 perceived
susceptibility and perceived severity; and Group 3 perceived benefits and
perceived barriers.



Unlike the previous two hierarchical correlation analyses examined in this
study, this analysis demonstrated significant contributions at all three steps. The
results suggest that all factors entered into the model strengthen the relationship as
predicted by the Health Belief Model. The univariate correlations between all
variables entered into the analysis are displayed in Table 4.16. As in previous
analyses, the correlations were moderate or weak. Perceived barriers (r = -.3 00),
perceived susceptibility ( = .3 85), and the number of individuals to whom a
participant had previously talked about prostate cancer ( = .480) demonstrated the
highest correlations with intention to talk with family and friends. Intention
increased with decreasing perception of barriers, increased perceptions of
susceptibility, and as participants talked with more people about prostate cancer.
Age, knowledge, perceived severity, and perceived benefits were weakly correlated
with intention to talk with family and friends.

Table 4.19 displays the unstandardized regression coefficients () and
intercept, the standardized regression coefficients

(fi), the semipartial correlations
(2) and R R2 and adjusted 2 after entry of all independent variables. , was
significantly different from zero at the end of each step when an alpha level of .05
was applied to determine statistical significance. Age of the participant, overall
knowledge score, and number of individuals to whom the participant had talked
about prostate cancer were entered in step 1 with the following results: 2 = .235,
Fj(3, 97) = 10.35, p = .000. This statistically significant step accounted for 23.5%
of the variability observed, and proved to be the most substantial step in the model,
suggesting that age, level of knowledge, and number of previous contacts regarding
prostate cancer are fair indicators of future cancer discussion behavior.

After step 2, the addition of perceived severity and perceived susceptibility
also resulted in a significant change in the prediction of intention to talk to a friend
or family member about prostate cancer in the next year, = .317, F,,(2, 97) =
5.90, p = .004. In this instance, these factors of perceived threat were reliable
predictors of future intention to discuss prostate cancer, and accounted for about



8% of the variability observed, indicating a relatively small addition to the
predictive strength of the Health Belief Model.

Lastly, after step 3, the addition of perceived benefits and perceived barriers
improved the prediction of intention, R2 = .376, Fj(2, 97) = 4.62, p = .012.
Perceived benefits and barriers together provided statistically significant
contributions to the correlation, but provided limited additional information above
that observed in step 1 & 2 alone, accounting for 6% of the variability observed in
intention.

After step 3 with all independent variables entered in the equation a
moderately strong correlation was demonstrated, , .6 13, E(7, 97) = 8.35,

Table 4.19 Summary of Hierarchical Multinle Correlation For Variables
Predictin2 Intention to Talk with a Friend or Family Member About Prostate
Cancer in the Next Year.
Variables N M SD B B sr2

Intention (DV) 105 -.87 2.04
Group 1 .235"

1)Age 105 25.16 5.14 -.042 -.106
2) Knowledge 105 56.19 9.29 -.007 -.034
3) Talk 105 1.24 1.77 .414 .360

Group 2 .081**

4) Severity 105 45.05 8.24 -.008 -.032
5) Suscept. 105 -.13 1.64 .331 .269

Group 3

6) Benefits 105 2.61 4.86 .070 .167
7) Barriers 105 -1.93 4.64 -.095 -.217

Intercept

-.588
= .376; Adjusted = .331; I .613; p= .000

**
p < .05

91
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= .000. This statistically significant correlation is evidence of the moderately

consistent association between the factors of the Health BeliefModel and intention
to speak with friends or family members about prostate cancer. All factors entered
into the model appear to contribute to the correlation when entered as predicted by
the Health Belief Model. The results indicated that young adult males were more
likely to talk with a friend or family member about prostate cancer if the following
factors decreased: age, knowledge of prostate cancer, perceived severity, and
perceived barriers. In addition intention to talk with friends and family increased
as perceived benefits increased, as perceived susceptibility increased, and as the
number of previous conversations with others increased.

Univariate analysis of other modif'ing factors

Other correlations were also examined. These correlations included several
modifying factors of the Health Belief Model not examined previously (educational
attainment, income level, health status, and race) and their relationship with
intention to have a regular health examination or intention to talk with others.
Descriptive statistics regarding each modifying factor were previously described
(see Sample Characteristics).

Educational attainment, income level, and health status were independently
explored by one-way analysis of variance. Secondly, since the sample population
contained few participants of color, the race variable was collapsed into a binomial
variable with the categories of Caucasian and Non-Caucasian. The Mann-Whitney
test was required for examination of race and marital status due to the presence of
non-normal distributions. No statistically significant results were observed for any
of the univariate tests performed. Together these results failed to reject the null
hypothesis that factors of education, income, health status, race, and marital status
are not associated with whether young males choose to discuss prostate cancer with
others, or whether they choose to seek a preventative health examination.
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CHAPTER 5: DISCUSSION & CONCLUSIONS

Prostate cancer is responsible for a substantial loss of life and burden of
suffering among adult males. Evidence suggests that the risk of morbidity and
mortality from prostate cancer can be reduced through screening and lifestyle
practices (Nd, 2002; Ries et al., 2002). Further evidence suggests that screening
can be encouraged by promoting health enhancing behaviors (e.g. regular

preventative exams, and discussing cancer with others) in the early adult years, yet,
nearly all studies of prostate cancer have focused on men over the age of forty. As
a result little is known about the health-seeking behaviors of young men related to
prostate cancer or what they know of prostate cancer. Some evidence suggests that
men may know as much or more about breast cancer in women as they know about
prostate cancer.

This pilot study examined the information-seeking behavior and knowledge
related to prostate cancer among men 18 to 40 years of age. Additionally, the study
contrasted information-seeking behaviors and knowledge of prostate cancer with
those of breast cancer. By comparing men's health behaviors and knowledge about
breast cancer with those of prostate cancer, the study explored the possibility that
relatively limited media coverage and public attention for prostate cancer may be
impacting what men know and do. The study also evaluated whether factors of the
Health Belief Model were reliably correlated with intention to talk with others
about prostate cancer and to seek a regular physical examination. Specifically, the
study sought to provide answers to the following questions regarding men 18 to 40
years of age:

1) What are the information-seeking behaviors and most common sources
of information of men regarding prostate cancer?

2) What are the information-seeking behaviors and most common sources
of information of men regarding breast cancer?
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3) Do information-seeking behaviors and sources of information men
utilize vary between prostate cancer and breast cancer?

4) What is the current level of knowledge regarding prostate cancer?
5) What is the current level of knowledge regarding breast cancer in men?
6) Does men's knowledge of breast cancer in women and men's

knowledge of prostate cancer differ?

7) To what extent do the constructs of the Health Belief Model (i.e.
modifiing factors [e.g. age, knowledge, number of individuals to whom
a man has talked to about prostate cancer], perceived susceptibility,

perceived severity, perceived benefits, perceived barriers) correlate with
intentions related to regular preventative screening, and discussion of
prostate cancer with others?

A 46-question, multiple page, Internet-based questionnaire was
administered to 513 men between the ages of 18 and 40 years of age at Oregon
State University in Corvallis, Oregon. One hundred and five male students (22%)
completed the survey. The survey probed perceived susceptibility, perceived
severity, perceived benefits, perceived barriers, knowledge, cues to action, and
intentions related to prostate cancer. The questionnaire also measured knowledge
of breast cancer, and examined health behaviors, socio-demographic factors, and
perceptions of relative risk.

Because of the low response rate in this study, results must be interpreted
with caution. Additionally, the small sample size, and relatively large standard
deviations observed limit the ability to draw reliable conclusions; however, despite
these limitations, several trends and patterns were noted and suggest avenues for
future research. Moreover, several findings were similar to findings observed
elsewhere in the literature. The findings of this study are described in detail below.



DISCUSSION

Based upon the patterns observed here, it is clear there is substantial room
for improving younger adult males' knowledge of prostate and breast cancer.
Overall knowledge scores indicated that younger adult males appear to know about
as much about prostate cancer as they do about breast cancer, yet knowledge for

both cancers was limited. This finding appears to be consistent with observations
made in studies of men over 40 years of age regarding prostate cancer. Many
studies have consistently demonstrated that knowledge among older men of
prostate cancer and related prevention and screening options is very low (Martin,
1990; Mercer et al., 1997; Robinson, Ashley, & Haynes, 1996, Schapira &

VanRuiswyk, 2000, Smith, DeHaven, Grundig, & Wilson, 1997; Key & DeNoon

1997; Mainous & Hagen, 1994, Agho & Lewis, 2001). The general population is

likely to demonstrate even lower knowledge scores than indicated in this study

since the study population was better educated than the general population, and

higher levels of education are generally correlated with higher knowledge scores

for prostate cancer (Agho & Lewis, 2001; Ashford et al., 2001; Summers & Price,

1996). Furthermore, it is probable that those who chose to participate in the study

were more interested in the issue of prostate cancer than those who did not join the
study. Given these possibilities, low knowledge may be an even greater concern
than the results indicate.

Although overall knowledge of prostate cancer and breast cancer scores did
not differ, there were notable differences on some sub-domains. Surprisingly,

participants knew more about screening practices and general cancer knowledge for
breast cancer than they knew about prostate cancer. Similar to studies in older
men, younger adult men appeared particularly uninformed regarding screening

options especially what options are available and when to consider utilizing them.

Most participants were also unaware that prostate cancer has no early warning

signs. In contrast, men were about twice as likely to know of appropriate screening
recommendations for breast cancer in women.



One viable explanation for the difference in knowledge regarding screening

options for breast cancer and prostate cancer may be the higher rate of public

attention given to breast cancer. Given that breast cancer is addressed nearly 10
time more often than prostate cancer in common media sources, it is quite possible
that men are just not hearing about the screening options that are available to them
(Clarke, 1999). Additionally, due to the viability of breast self-examination,

women (and men) are often exposed to information about breast cancer screening

options as early as high school or college. Prostate cancer on the other hand has no
viable or recommended screening option for men less than 40 years of age, and
thus is not a regular part of health education curriculums. Most information is

likely to be targeted to men 40 or over who are considered to be at highest risk. As
a result, younger men are less likely to be exposed to information about prostate

cancer in their younger adult years. Results of this study seem to support this

conclusion. While over 2/3rds of men reported having heard about breast cancer in
the past 6 months, only 1 in 2 men reported that they had heard about prostate
cancer within the same time period. Additionally, studies of men over 40 suggest

that exposure increases after 40. For instance, the Prostate Cancer Awareness

Survey noted nearly twice as many men who had heard about prostate cancer in a
similar time frame (Partnership for Prostate Health, 2001)

However, low knowledge cannot be explained solely by exposure to
information. Similar knowledge was noted for breast cancer and prostate cancer
despite the fact that men were more likely to have heard about breast cancer than
prostate cancer in the past 6 months. The evidence suggests that greater public

attention does not necessarily translate into greater knowledge. The lack of

immediate threat and low relevance of both cancers for young adult men may be
playing a role as well. Young adult males, for example, may be unlikely to pay
attention to media concerns about prostate cancer since it is largely a concern of

older adult males. Similarly, men may be less inclined to learn about breast cancer
since they are unlikely to develop the disease.
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To learn more about when and where to best provide health information to
young adult males, men in this study were asked about their information seeking
behaviors in general and as specifically applied to breast cancer and prostate
cancer. Several sources of information were identified which may serve as
important avenues for providing information to young adult males. Information-
seeking patterns indicated that younger adult males tended to seek their information
on health related topics via the Internet and their physician, but tend to place the
greatest trust in information they have obtained from medicalpractitioners, friends,
and family when they want to know about prostate cancer.

Doctors and relatives were also important in general health related decision-
making. This pattern is somewhat different from that observed in men over 40
years of age. Studies of older adult males confirm that doctors are still an important
source of information, but the Internet was cited as a source for health related
information only 13% of the time (McCoy et al., 1995; Partnership for Prostate
Health, 2001). This differential pattern may reflect the fact that the survey
administered in this study was delivered via the Internet, and therefore was more
likely to attract individuals who were inclined to use the Internet; however, it is
also possible that a greater reliance upon the Internet would be observed even if the
survey were administered via alternate means since use of the Internet tends to
decrease with increasing age (Partnership for Prostate Health, 2001).

The Internet may prove to be a good way to reach young adult males;
however personal relationships still appear to be the most trusted, and likely most
effective, source of information for men. Participants expressed the greatest trust in
personal relationships (health care professionals, friends, family, spouses, and
partners) rather than in media sources (Internet, television, radio, magazines and
newspapers). For both prostate and breast cancer health care professionals received
the highest trust scores, indicating that young adult males put the greatest weight in
the cancer information they receive from health care professionals. This observed
pattern mirrors the pattern observed among older adult males who also tend to



place the greatest trust in physicians and family members, and the least trust in
television and newspapers (Partnership for Prostate Health, 2001). Such evidence
strengthens the argument that not only physicians, but also other family members
and friends can play an influential role in educating all adult males about cancers.

While personal relationships appear to be important avenues for providing
information to young adult males, it is important to note that men appear to talk to
different people about prostate cancer than they do about breast cancer. Generally
speaking, participants tended to favor relatives and spouses over health
professionals when talking about breast cancer, and favored health professionals
when talking about prostate cancer. Again, physicians appear to be an important
avenue for providing information to young adult males about prostate cancer.

The tendency to talk to physicians rather than spouses or other family
members about prostate cancer has been cited in other literature on older adult
males (Hoffman & Gilliland, 1999; McCoy et al. 1995; Partnership for Prostate
Health, 2001). It is likely that men are more inclined to talk with a physician about
prostate cancer than breast cancer because prostate cancer is a relevant cancer that
is likely to come up in an office visit. In contrast, breast cancer is generally of little
relevance to men's personal health, and therefore is less likely to come up in
discussion with a physician.

Given the high level of trust which men place in physicians, it is likely that
physicians will continue to serve an important role in guiding and encouraging
screening and the adoption of healthy lifestyle choices. Still, it is important to keep
in mind other avenues for targeting young adult males, since young adult males are
likely to have limited encounters with physicians. Evidence from other studies
suggests that men underutilize health care services and consult their physician
infrequently (Guspers Van Wijk, Kolk, VanDen Bosch, & Van Den Hoogen, 1992;
Rosenblatt et al., 1982). Additionally, only 19% of untested and undiagnosed men
over 40 years old have talked with their physician about prostate cancer
(Partnership for Prostate Health, 2001). This suggests that although men may trust



the health information they receive from their physicians, they are reluctant to talk
with their physician about the disease. Prostate cancer is a disease that is generally
not discussed openly among men. Approximately 28% of men over the age of 40
never consult their physician to discuss prostate cancer, and even fewer men are
inclined to discuss the cancer with their spouse, partner or a close friend
(Partnership for Prostate Health, 2001). More importantly, evidence from this
study suggests that young males, too, appear to talk with few people about prostate
and breast cancer, and often have not talked with anyone about these cancers. Only
about half of participants talked with someone else about either prostate cancer or
breast cancer, and 1 in 3 have not talked to anyone about either cancer.
Additionally these same men on average had spoken to only one other person about
either cancer. This unwillingness of men to openly discuss prostate cancer means
that they are less likely to hear or be exposed to information about screening
options or the potential risks and preventative avenues for the cancer. As a result
they are at greater risk of mortality and morbidity from the disease.

Since physician visits are likely to be limited or irregular in young adult
males, it may be important to focus on other personal relationships. Other family
members and friends could play an important role in furthering education about
prostate and breast cancer. Spouses and partners, in particular, may be an
important alternative, even ifmen generally do not initiate or seek out
conversations with them. Efforts may be most effective if they encourage spouses
and partners to initiate conversations with their male partners. These individuals
could increase awareness among young men and open the doors for greater
discussion about both prostate and breast cancer.

Conversations with others may be encouraged through interventions
targeting the factors of the Health Belief Model. The results of this study suggest
that constructs of the Health Belief Model are correlated with younger men's
intentions to seek preventative medical examinations or to talk with physicians,
family members, or friends about prostate cancer. Although a causal relationship
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cannot be concluded, the results suggest that the Health Belief Model has the
potential to be a useful guide when developing prostate cancer interventions for
younger adult males. However, because the correlations observed were fair to
moderate, other strategies may also be required to achieve the greatest impact on
men's behavior.

Studies in older men have noted relationships between the various factors of
the Health Belief Model and future intentions to be screened for prostate cancer in
men over 40 years of age, but few have applied the Health Belief Model to guide
analysis and none have looked at these factors among younger men. This study
appears to agree with observations in older men that intention to screen increases
with increasing knowledge ofprostate cancer (Agho & Lewis, 2001; Key &
DeNoon, 1997), increased number of conversations about prostate cancer with
others (Myers et al., 1996; Hoffman, & Gilliland, 1999), increased perception of
the benefits of seeking an examination, and decreased perception of the barriers
(Ashford et al., 2001; Weinrich, Reynolds, Tingen, & Reis-Starr, 2000).

Contradictory to studies of intended screening behavior in older men,
participants in this study were less inclined to seek an exam or talk with others as
age increased (Brown, Potosky, Thompson, & Kesler, 1990; Cowen, Kattan, &
Miles, 1996). Additionally, although increased perception of the threat of prostate
cancer has been shown to encourage older men to screen (Cowen, Kattan, & Miles,
1996; Hoffman & Gilliland, 1999), it did not influence participant intentions to
seek a physical examination or to talk with a physician about prostate cancer in this
study. Perceived threat, however, did correlate with intention to talk with a friend
or family member about prostate cancer. Unlike other intended behaviors
examined, intention to talk with a friend or family was also uniquely associated
with decreasing knowledge. This appears to suggest that men are encouraged to
talk with others about prostate cancer if they have limited knowledge about prostate
cancer.
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The observation that perceived threat may have a limited or non-existent
role in whether men choose to have a physical examination or talk with a physician
appears to be counter to other studies in older men (Cowen, Kattan, & Miles, 1996;
Hoffman & Gilliland, 1999). Increasing susceptibility has been found in these
studies to be associated with greater likelihood to be screened for prostate cancer in
older adults. Since a preventative examination in younger adult males is likely to
focus on other age appropriate concerns besides prostate cancer, it may be that the
perceived threat of the cancer plays less of a role in influencing whether men
choose to have a physical examination.

Younger males may recognize that a preventative physical examination will
not directly address prostate cancer, and thus are not motivated to have a
preventative exam even if they believe their risk of developing prostate cancer in
later years is high. The lack of immediacy and low risk level of prostate cancer in
younger males may be limiting young men's perception of the threat of prostate
cancer. This conclusion is supported by the fact that participants overall tended to
underrate their personal risk of developing prostate cancer in their lifetime. Only
40% of participants stated that they were at least slightly likely to develop prostate
cancer in their lifetime, and fewer than 5% felt they were extremely likely. On the
other hand, this tendency to underrate personal risk is similar to that of older adult
males who also tend to state that they are unlikely to develop prostate cancer in
their lifetime (Demark-Wahnefried et al., 1995; Partnership for Prostate Health,
2001; Steele, Millet, Maylah, Uhler, & Baker, 2000), yet perceived threat appears
to influence screening behavior in older adults.

CONCLUSION

In conclusion, this study described information-seeking behaviors in
younger adult male (ages 18-40) and factors related to intention to be screened or
talk with others about prostate cancer. In addition, the study examined young adult
males' knowledge and information-seeking behaviors of prostate cancer, and
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contrasted their knowledge and information-seekingbehaviors with that of breast
cancer. The study suggests the following regarding men 18 to 40 years of age:

1) Young adult males know about as much about prostate as about
breast cancer; however overall knowledge is low for both
cancers

2) Young adult males talk with few people about prostate cancer
and breast cancer

3) Men are generally exposed to less information about prostate
cancer than breast cancer

4) Physicians are the most trusted and the second most common
source of information for questions about prostate or breast
cancer, and the Internet is the most commonly referred to yet
among the least trusted sources of information.

5) Constructs of the Health BeliefModel are fair to moderately
correlated with intention to seek preventative health
examinations and to discuss prostate cancer with others.

Together, the findings of this study highlight the need to improve knowledge of
prostate cancer among men, to increase early health-seeking behaviors, to improve
information-seeking behavior regarding prostate cancer, and to encourage dialogue
among men about prostate cancer and breast cancer.

Men appear to know little about both breast cancer and prostate cancer
despite the fact that men are exposed to information about breast cancer more often
and men know more people who have been tested or diagnosed for breast cancer.
Efforts to improve knowledge in men need to especially focus upon knowledge of
screening options and build awareness that prostate cancer does not have early
warning signs. Such information could save lives since the survival rate for
prostate cancer increases dramatically if detected in the early stages.
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Results of this study also suggest that men can be encouraged to have
conversations with physicians, friends, and family members, as well as to seek
preventative medical examinations by targeting factors of the Health Belief Model.
Although screening for prostate cancer is not recommended for men younger than
the age of 40, there is reason to believe that encouraging related health behaviors in
younger adult males may peak interest and knowledge at an earlier age and may
improve the likelihood that men will adopt preventive behaviors when they are
more likely to prove beneficial. Encouraging younger adult males to talk with their
physician or family about prostate cancer or to seek regular age appropriate
preventative exams may build foundational behaviors that encourage screening in
later adult years. Interventions that target factors ofthe Health Belief Model may
prove successful in encouraging such behaviors.

Overall this study has several strengths. First, the survey utilizes scales
with moderate to high internal consistency, suggesting good reliability for all but
the knowledge scales. Future research can build upon the findings of this study by
strengthening the scales used to measure knowledge related to prostate and breast
cancer. A well-tested and reliable scale would greatly enhance comparisons among
studies since most studies have utilized unique knowledge scales and have greatly
varying levels of internal consistency among items (e.g. Agho & Lewis, 2001;
Chamot & Perneger, 2002). It may be helpful to break down knowledge scales into
different subscales for better internal consistency since the likely reason for low
internal consistency is the broad range of unrelated topics frequently covered in
knowledge assessment tools.

A second strength of this study is the quality of the survey instrument. The
instrument responses and questions are based on previous literature focused on
older adult males and allows for comparison with previous studies in older adult
males. Third, the analysis provides insight into the adequacy of the Health Belief
Model in predicting intentions by entering variables as described by the model.
Previous studies utilizing the Health Belief Model often examine the constructs
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without consideration of the theoretical ordering of the factors for prediction of
behavior, generally treating factors as equally weighted and operating
simultaneously (Strecher & Rosenstock, 1997). This study, however, has looked at
the factors in relation to their likely causal order. Lastly, the study is based upon a
sample size for adequate statistical power.

The study provides a good picture of the information-seeking behavior in
young adult males, as well as the interrelationship of factors of the Health Belief
Model; nevertheless, the findings should be generalized with caution outside the
limits of this study. Althoughprobability sampling was applied, due to the low
response rate observed, influential differences may exist which cannot be
adequately accounted for from the information available in this study. The study
should be interpreted with an awareness of the possibility ofnon-response bias. A
higher response rate would provide greater confidence that findings are more
indicative of the population from which they were drawn. An attempt to replicate
this study with a higher response rate would help to alleviate these concerns.
Utilizing online recruitment newsletters and emails, rather than relying upon letters
or postcards, could increase response rates. Emails and online advertising reach
participants while they are at a computer and decrease the effort necessary to access
the survey, thus increasing the likelihood of participation.

It is also important to note that the study population is drawn from a
database of university participants who had provided permission to share their
mailing address. Ten percent of male students over 18 did not give permission to
share their mailing address. Important differences may exist between those who
are willing to share their addresses and those who withhold this information.
Furthermore, because of the nature of the survey being administered via the
Internet, the results may have created a selective population of participants; in
particular it may be favoring participants of a higher socio-economic status.
However, given the relative accessibility of the Internet to the university
community this may have played a limited role, and the sample is at least
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representative of the population from which it was drawn with regards to access to
the Internet. Regardless, it may be helpful to conduct surveys using traditional pen
and paper methods or telephone interviews to reduce the potential bias introduced
by conducting a survey solely via the Internet.

Evidence suggests that the participants in the study appear to be slightly
different from the known male student population of the university in this study.
Results indicated that participants were somewhat older and healthier than
expected, but demonstrated a similar racial/ethnic composition to that of the male
population of the university from which the sample was drawn.

The homogeneity of the sample further limits the ability of this study to
describe the differences or similarities among other racial or ethnic groups,
particularly among African-American males who are at greatest risk from
developing prostate cancer. Future studies should examine a more racially and
ethnically diverse population ofyounger adult males. Such research would
especially benefit outreach to African-American men who are at the greatest risk of
developing prostate cancer in later adult years and who stand to achieve the greatest
benefit from future screening. A survey of the general public outside of the
university setting may also provide results that may be more applicable to young
adult men in general.

Lastly, the cross sectional nature of the study limits the ability to describe
the causal relationship between the various factors and confines the discussion to a
descriptive and correlational nature. A more complete understanding of the
relationship between Health Belief Model constructs and intention would be
furthered by measuring factors at various points in time. For example, randomized
clinical trials of interventions which seek to increase knowledge, or perceived
threat could more accurately determine the causal relationship between the factors
of the Health Belief Model and intention to be screened or talk with others.

Future research on information-seeking behavior and intention to seek a
regular physical examination and talk with others about cancers is needed to
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expand upon what is currently known for young adult males. Several questions are
raised by the results of this study that deserve greater attention. These questions
include: a) what additional cues to action or modifying factors may be encouraging
men to seek screening or talk to others about prostate cancer (e.g. does knowing
someone who has been diagnosed or tested for prostate cancer increase one's
likelihood of being screened in the future)? b) to what extent does early and
regular preventative screening correlate with future use of preventative screening
for prostate cancer? c) how do the factors explored herein vary by race? d) what
larger environmental factors also play a significant role in encouraging or
discouraging screening or open discussion of cancers with others? Additionally, it
may be informative to examine similar questions in younger adult women. Further
examination will provide a greater foundation for possible intervention and
education among younger adult males to reduce and prevent the development of
prostate cancer as men age.

Despite the limitations of this study, the findings suggest potential ways to
help improve the health ofmen. Other studies suggest that men who practice
preventative screening in earlier years will be more likely to build a commitment to
screening in general and be better informed of preventative screening in later adult
years -- when the option is available and most effective. When coupled with other
healthy lifestyle behaviors such as exercising regularly, eating low fat diets,
maintaining healthy body weight, and increasing intake of fruits and vegetables,
men can attain healthy preventative benefits for many diseases, including prostate
cancer. Although most primary prevention options have inconclusive findings for
prostate cancer (NCI, 2004b), adopting smarter lifestyle choices may help prevent
more men from developing prostate cancer; at the least, they will enjoy healthier
lifestyles overall. Future research can help by continuing to elucidate the most
effective strategies for encouraging preventative health behaviors in the younger
adult years.
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APPENDIX A: SURVEY INSTRUMENT

QuestionPro.
Real-time Professional

Questions marked with a * are required

This study is being conducted by the Department of Public Health at Oregon State University. It
is for research purposes only. Your participation is confidential. Your name and information will
NOT go on a mailing list or be passed on to other organizations. We are conducting a survey of
men age 18-40 about their knowledge and perceived health benefits regarding prostate cancer
and breast cancer. The survey takes approximately 20 minutes to complete, and all
participants who complete the survey are eligible to enter a drawing for one of two $50 cash
prizes. Only participants who complete the survey by June 5, 2004 will be eligible to enter the
drawing.

If you are interested in participating, please enter your confirmation number, and then click
"Continue".

Confirmation Number *

Note: Your confirmation number can be found in the invitation you received to participate in this
study. Your confirmation number is a unique 5 digit code, and is used to confirm your eligibility
for the $50 cash prize drawing. *

Informed Consent

Study Title: Prostate & Breast Cancer Survey
Principal Investigator: Rebecca J. Donatelle, PhD, Department of Public Health
Student Researcher: Brian K. Johnson, Department of Public Health

PURPOSE

This is a research study. The purpose of this research study is to explore the knowledge and
health beliefs of men between the ages of 18 and 40 regarding prostate cancer, and breast
cancer in women. The purpose of this consent form is to give you the information you will need
to help you decide whether to be in the study or not. Please read the form carefully. You may
ask any questions about the research, what you will be asked to do, the possible risks and
benefits, your rights as a volunteer, and anything else about the research or this form that is
not clear. To do so, simply call 1-877-221-8424 oremailjohnsonb@onid.orst.edu. When all of
your questions have been answered, you can decide if you want to be in this study or not. This
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process is called "informed consent'. You may print a copy of this form for your records

We are inviting you to participate in this research study because you are an adult male
between the ages of 18 and 40 years old. Approximately 500 men like you will participate in
this study.

PROCEDURES

If you agree to participate, your involvement will last for approximately 20-30 minutes. Once
you agree to participate in this study, you will complete an on-line survey. Once you have
completed this survey, you will have completed your involvement in this study.

RISKS

Risks to participants in this research will be minimal. The greatest risk to participants is loss of
confidentiality or possible embarrassment or distress due to others knowing of your
participation in this research. In addition, you may worry that your answers on the survey are
incorrect.

BENEFITS

There may be no personal benefit for participating in this study. However, the researchers
anticipate that, in the future, society may benefit from this study by a greater understanding of
the current level of awareness among men about prostate, testicular and breast cancers. Such
knowledge may suggest areas in which health promotion and education efforts could be
enhanced or might be better directed.

COSTS AND COMPENSATION

You will not have any costs for participating in this research project, and you will not be
compensated for participating in this research project. If you choose, you may enter a drawing
for a $50 cash prize at the end of this survey. All participants who complete the survey by June
5, 2004, will be eligible to receive the $50 cash prize.

CONFIDENTIALITY

Records of participation in this research project will be kept confidential to the extent permitted
by law. However, federal government regulatory agencies and the Oregon State University
Institutional Review Board (a committee that reviews and approves research studies involving
human subjects) may inspect and copy records pertaining to this research. It is possible that
these records could contain information that personally identifies you. In the event of any report
or publication from this study, your identity will not be disclosed. Results will be reported in a
summarized manner in such a way that you cannot be identified.

VOLUNTARY PARTICIPATION

Taking part in this research study is voluntary. You may choose not to take part at all. If you
agree to participate in this study, you may stop participating at any time. You are free to skip
any questions that you would prefer not to answer. If you decide not to take part, or if you stop
participating at any time, your decision will not result in any penalty or loss of benefits to which
you may otherwise be entitled.

QUESTIONS

Questions are encouraged. If you have any questions about this research project, please
contact: Brian K. Johnson, at 1-877-221-8424 or email johnsonb@onid.orst.edu. If you have
questions about your rights as a participant, please contact the Oregon State University
Institutional Review Board (IRB) Coordinator, at (541) 737-3437 or by e-mail at
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IRBoregonstate.edu or by mail at 312 Kerr Administration Building, Corvallis, OR 97331-
2140.

By clicking "I agree below, you are indicating that you have read the above consent statement,
that your questions have been answered, and that you agree to take part in this study. You
may print a copy of this form by clicking the print button on your Internet browser. *

C-
I agree. I wish to participate in this study.

I do not agree. I do not wish to participate in this study.

1) Are you: *

C-
Male

Female

2) How old are you? *

-- Select--

3) Are you a doctor or a nurse?

C-
Yes

C-
No

4) Have you ever been tested for prostate cancer?

Yes

C-
No

C-
I don't know
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5) Have you ever been diagnosed with prostate cancer?

C-
Yes

C-
No

I don't know

6) To your knowledge, has a friend or family member ever been tested for prostate
cancer?

C-
Yes

No

C-
I don't know

7) If yes, what is the person(s) relationship to you? (select all that apply)

a) Partner I Spouse

b) Grandfather

C) Father

d) Brother

e) Uncle

1) Other Family Member

g) Friend

h) Other I

8) To your knowledge, has a friend or family member ever been diagnosed with
prostate cancer?

C-
Yes

C-
No
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$ don't know

9) If yes, what is the person(s) relationship to you? (select all that apply)

a)Partner/Spouse
r b) Grandfather

r c) Father

d) BrotherI e) Uncle

f) Other Family Member

g) Friend

h) Other I

10) To your knowledge, has a friend or family member ever been tested for breast
cancer?

C
Yes

No

C-
I don't know

11) If yes, what is the person(s) relationship to you? (select all that apply)

a) Female Partner I Spouse

b) Grandmother

c) Mother

d) Sister

r e) Aunt

f) Other Female Family Member
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r g) Female Friend

h) Male Partner / Spouse

I) Grandfather

j) Father

k) Brother

I) Uncle

m) Other Male Family Member

n) Male Friend

I- o) Other

12) To your knowledge, has a friend or family member ever been diagnosed with
breast cancer?

Yes

No

I don't know

13) If yes, what is the person(s) relationship to you? (select all that apply)

a) Female Partner I Spouse

1 b) GrandmotherI c) Mother

I- d) SisterI e) Aunt

f) Other Female Family Member

g) Female Friend

h) Male Partner / Spouse
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r i) Grandfather

r j) Father

r k) Brother

I) Uncle

r m) Other Male Family Member

n) Male Friend

o)Other I

14) Are you currently; (select all that apply)

a) Employed full-time

r b) Employed part-time

r c) A student

d) Unemployed

r e) A Homemaker

r f) Retired

g)Other I

15) Are you currently;

Single

Married

Divorced
C-

Separated

Widowed

16) Which of the following includes your TOTAL family income in the year 2003
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before taxes?

Up to $10,000

$20,000 $29,999

C- $30,000-$39,999
C'

$40,000-$49,999

$50,000 $74,999

More than $75,000

17) What is the last grade of school or year of college you completed?

C'
Grade school or less (grade 1-8)

C'
Some high school (grade 9-11)

Graduated High School (grade 12)

Vocational School I Technical School

C
Some College (2 years or less)

C-
Some College (more than 2 years)

Graduated College

C'
Post-Graduate

18) Are you of Hispanic or Latino Heritage?

C-
Yes

C
No

19) What is your race?

C'
Caucasian I Euro-American
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African American

C-

Hispanic

C-
American Indian or Alaskan Native

C-

Asian or Pacific Islander

Other

20) Would you say that in general your health is:

C-
Excellent

Very Good

C-
Good

Fair

C
Poor

21) Do you have any kind of health care coverage, including health insurance, prepaid plans
such as HMOs or government plans such as Medicare?

Yes

No

22) How much do you weigh? (please specify in pounds)

23) About how tall are you without shoes? (please specify in feet and inches)

Feet

lnches[



Ip]

24) If you had questions about prostate cancer, how much would you trust the following
sources to help answer your questions?

Not at Somewhat Slightly Moderately A lot Very Completely
all much

a) Televisior I C jc C C Jr C
Io..................

b) Magazine I C C C C C C
N ews pa per

c)'lnternet...'C .::.JC C ..;C :1

d) Books I Library C C C C C C C

e)DoctorlNurser .k rTC fC C jr ICI Pharracis "

f) Friend / Co- C C C C C C CWorker

g)SpoUse/.. C fr .0 C C iCPartner '

h) Family
Member

r

i).Otlie.

C C C C C C C

r jr IC C
41

25) If you had questions about breast cancer, how much would you trust the following
sources to help answer your questions?

Not at Somewhat Slightly Moderately A lot Very Completely
all much

a) Television I C IC IC 1C C C C
Radio

. :ft , ...... -: 1

b)Magazine/ c C C C C C CNewspaper

C) Internet C C C C C C

d) Books / Library C C C C C C C
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pNüiser
fr..

.:4- .4c :

I Pharmacist 4. .. ¶

f) Friend / Co- r r C c
Worker

::,C ;c .fr ..fr .
Par nç

h)Family C C- C- C-
Member

11V.
:'

-

26) Have you ever discussed prostate cancer with the following individuals?
Yes No Does not

apply

a) Spouse I Parner- C CjC
,,. .--

b)Friend C C Cci!C ,(.
- - -- -'. - -

d) Co-worker C C C

eStbIbig r 1C C

C) Doctor C C C

h) Pharmacist C C C

27) Have you ever discussed breast cancer with the following individuals?
Yes No Does not

apply
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J '...11:. ;g:i12

b)Friend r

.,:

C) Relative J C , C C

d) Co-worker C C

e)rSibirg;C
4r. .1C

f) Doctor C C C

.4c

h) Pharmacist C C C

I

28) Who helps you to make health care decisions, if anyone? (select all that apply)

I- a) Spouse / Partner

b) Friend

c) Relative

1

d) Co-worker

e) Sibling

I- f) Doctor

1 g) Nurse

I-
h) Pharmacist

r.
i) I make my own decisions

j)Other I
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29) Where do you usually get information on health-related issues? (select all that apply)

a) Television

I-
b) Radio

C) Magazine I Newspaper

I- d) Internet

e) Books I Library

f) Health Care Provider

g) Friend/ Co-worker

I- h) Spouse / Partner

r.
i) Other Family Member

r.
j) Other

30) Please rate how likely you believe the following to be:
Extremely Moderately Slightly Neither Slightly Moderately Extremely
unlikely unlikely unlikely likely likely likely likely

nor
unlikely

a) I iU develop & r r I
prostate cancer Lfl m1 & I I

Iifetirne.
.. ..;.i

.

b) In the next year, I C C Cwill see my physician
for a regular
preventative health
examination.

- r c 7 -r cwtIItaIkwithmy'' I
physician about

. ...
pçpstateçance ;4

. ,

d) In the next year, I .- r Cwill talk with a friend
or family member
about prostate
cancer.
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31) Compared to other men, what is your
chance of developing prostate cancer?

Much Slightly About Slightly Much
less less likely the same more more
likely likely likely

C C C C

32) In the past 6 months, have you read, seen or heard anything about prostate cancer?

Yes

No

33) In the past 6 months, have you read, seen or heard anything about breast cancer?

Yes

No

34) Do you have a prostate gland?

Yes

No

C
I don't know

35) What is the prostate gland's function (what does it do)?

_j__j

16) On a scale from one to ten, with one being not at all knowledgeable, and 10 being
xtremely knowledgeable, how knowledgeable do you think you are about:

Not at all (2) (3) (4) (5) (6) (7) (8) (9) Extremely
Knowledgeable Knowledgeabh

(1) (10)
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Prostate
cacr.- :.. :3.

b) C
Breast
Cancer

C c c F- F F- 1C :f
- ..,

. . 1 F - -..*

C C C C C C C C C

37) In the last 12 months, how often have you...
Daily 3-5 times a Once or Once or Never

week twice a week twice a
month

b) Smoked cigarettes C' C C C C

38) For each of the following factors, how likely do you believe they are to increase a man's
risk of developing prostate cancer?

Not at all Slightly Somewhat Moderately Quite Very Extremely
likely likely likely likely likely likely likelya)SrnonC.fr

1:..

b) Drinking C C C C C C C

c)Eatingahigh.-.. C ..1C ... C .0 Ifr 4rfat U'et t,,, & .

d) Pollution I C C C C C CToxic Chemicals

.::Lf... ...........

f) A family history C C C C C C Cor genetics

g)ToomuctT rC C C C k Ic
.... --.L. k.,..

h)Aging C C C C C C C'
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kOSLrflJ[;1C ;FT:t
j) Being
overweight

C C C C

39) For each of the following factors, how likely do you believe they are to increase a
womans risk of developing breast cancer?

Not at Slightly Somewhat Moderately Quite Very Extremely
all likely likely likely likely likely likely likely

a) Smoking jC C IC jC C C '!C

b) Drinking C C C C C C C

c) Eating ahgh fatdIet4C
J

C C C C C C

d) Pollution / Toxic C C C CChemicals

e)Stress C C C C C C C

f) A family history or c C C C C Cgenetics

?1C ..1C 'C IC Ic
actIvity

. ?L . .4

Ih)Aging C C C C C C C

I) Lack of exercise C C C C C ' C C

j) Being overweight C C C C C C C

k) Having large C 1Jc C C C C C
., . .

I) Giving birth to first C C C C C C Cchild after the age of
30



136

i-
peqod) bjpg 12

:i- i- 1- .:
I

.:1- .

''. .-

n) Menopause late in r
life

o).LIsó.fal.j. l'ir c Jc :..1r :.0 C C
&... . ..........

p) A bump or blow to C C C C
the breast

40) According to the American Cancer Society, at what age should:
Never, it is not 20 30 40 50 I don't
recommended years years years years know

old old old old

1 1 1
for prostate

.

j'., L...

b) A man begin to have a physician ( C c
examine his prostate by gently
pressing on the prostate for cancer on
a regular basis?

c) A man begin to examine his . r r c c
prostate for canceron.a regularbasis?--..,.. ... ..

...

d) A woman begin to have a blood (
test for breast cancer on a regular
basis?

.::: c .'c

4:
f) A woman begin to have a physician ( ( -
examine her breasts by gently feeling
the breasts for cancer on a regular
basis?

.( - ..

breasts for cancer on a regular bps.1

41) Please read each statement, and indicate whether you believe the statement is true or
false.

True False
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a) .Prostateàancer i ,.i lea usofdeatI3du&td irncer - C-
i:,meneceeded onI.ng,ancër

b) Besides skin cancer, prostate cancer is the most common type of Ccancer among all men.

-'1

c) Prostate cancer is a disease that cantot be prevented'
.4
C C

2

d) There are rio early warning signs of prostate cancer. C C

,C C

f) There is no cure for prostate cancer. C C

-:.1
..., -.'. :1.

C.I.

h) Prostate cancer runs in families. C- C

t) A man can have prostate cancer thobt p or C C

j) Older men are more likely to develop prostate cancer than younger Cmen.

:.; .....2 5

k) Eating a low fat diet can help prevent prostate cancei..) C
..,.,

C J

42) Please read each statement, and indicate whether you believe the statement is true or
false.

True False
a) Breast cancer is the se.ond iise Of deatPd cancer rn C
won en xceedeø.oniy by I&ng.c n*. i .. .............. . ,.

b) Besides skin cancer, breast cancer is the most common type of C Ccancer among all women.

..
...

.: ..

. U-
o) Breast cancer is a disease that cannotbe prevented ' C C

* I
d) There are no early warning signs of breast cancer. C C
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e)Aiiàn's. lik&iho dofSurviv better if b,east cancer isdetected C C:
t...

..,:.':,jJ;
f) There is no cure for breast cancer. C C

g) All women arejust as likely to get breast canc rega-dless of race, [C
....

1C
j

h) Breast cancer runs in families. C C

,it ,....- .,i)Awoman can have br9Stcflewhout pajQoanother
IC

,.

C

j) Older women are more likely to develop breast cancer than younger C Cwomen.

... :

r. 'ik) Eating a low fat diet can help prevent breastcaner 1C 1C

43) My discussing prostate cancer with others will / would:
Extremely Moderately Slightly Neither Slightly Moderately Extremely

unlikely unlikely unlikely likely likely likely likely
nor

unlikelyacC -.0 ?"jr .TC iC
1.

--jC :)
embarrassing L. .i ..

b) Be inconvenient. C C C C C C C

ciBetime'-..- : -.0 IC C .-CconSUming.;
-. ..........

d) Please my r C C C C C- Cfamily.

e) Bpng. me peace C , C C C C Cof mln&

f) Help me live a C C C C Clonger life.

g)Helpmelearn C
about

C C C
prostate

cancer . .



44) My having a preventative examination on a regular basis will / would:
Extremely Moderately Slightly Neither Slightly Moderately Extremely

unlikely unlikely unlikely likely likely likely likely
nor

unlikely

a) B&ebarrasng

b) Be physically C. -
uncomfortable.

J

d) Be time consuming. C C

T I[i. .1

f) Ensure that prostate c c c c c Ccancer is detected
before it has spread
throughout my body
(metastasized).

g)Pleasemyfan$j..

h) Bring me peace of C C cmind.

i)ieIp.reKvL4(- j( .0 ;( 1c ..;C ;

life

45) Please rate your opinion of how good or bad the following would be for you:
Extremely Moderately Slightly Neither Slightly Moderately Extremely

bad bad bad bad nor good good good
good

a)My.being 4 Ic 1c Ic 1c c Ic cembanasse.-. J
1 ..

b) My being physically ( (
uncomfortable.

C) My being c Ic
,nconvennced

d) My spending a lot of C C C C c C C

139
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time at a medical
appointment.

e)MyspeningaIotot c 4r Ic c
money orrii,edicasy!ce,

, ..

f) Detecting cancer c c c c c
before it has spread
throughout my body
(metastasized).

g) My pIeasin9 ) Ic Ic c c c c
family

.-,, 4,

h) My having peace of c c c c c c c
mind.

life
:!J(

.

Ic c 1c ic .i
. 4

46) If the following events or conditions were to happen to you, how serious do you believe
each would be for you personally?

Not at all Slightly Somewhat Quite Very Extremely
serious serious serious serious serious serious

a}ProstatcanceE4 c fC jc .jc
- .

b) Frequent pain in my back, c r
pelvis, or upper thighs

C) My inability $0
unnate C

d)Mydying from prostate c c
cancer

e)Cancer;thathasspread c
(metastasized to J)UftlPle pars

..

. c

f) Frequent pain in my bones or c c c c

g)Mylosofioricorh6ne- 1c c ic c
due to illness

h) Untreated prostate cancer C C C C C C
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Thank you for participating in this research project.
You are now eligible to enter in the $50 Cash Prize Drawing. Two eligible participants will be
randomly selected to receive a $50 cash prize.

To enter in the drawing, please provide your name and contact information. This information
will be used to contact you in the event you are selected to receive the $50 cash prize. This
information will not be shared with others, and you will not be placed on a mailing list.

You must agree to abide by the rules on this page to continue to be eligible for the prize.

Rules
1. You may only enter the contest once, after completing the survey.
2. This contest is not valid where not legal.
3. Winners will be selected by placing all received entries in a box, and picking two at random.
4. Odds of winning will depend upon how many people take the survey by the closing date of
the contest (June 5, 2004).
5. Winners will be notified by mail during the week of June 7-1 1, 2004.
6. if an entry is deemed to be suspicious, or fraudulent or in violation of any of the rules in any
way, it will be rejected.
7. The judge's decision is final, and no correspondence will be entered into regarding their
decisions.
8. Prizes will be awarded by check.
9. Only one entry is eligible per household.
10. We are not responsible for erroneous, incomplete, lost or stolen entries or prizes. We are
not responsible for entries affected by network or computer errors.
11. Only individuals residing in the USA are eligible for entry.

First Name *

Last Name *

Mailing Address *

Mailing Address
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City *

State *

-- Se)ect--

Zip Code *

I

Daytime Phone
I

Email Address

Please contact iohnsonb(onid.orst.edu or dllck here if you have any questions
regarding this survey.

Questio
Professi
Insta tidy

Online Surveys Powered By QuestionPro.com Survey Software
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APPENDIX B: CONSTRUCT MEASUREMENT

Table B.! Perceived Threat, Benefits, and Barriers Construct Scales,
Reliability (Crohnbach's a) and Scorin2.

Construct Item(s) Reliability Measure
Perceived threat

Perceived susceptibility 30a -- Extremely unlikely to

extremely Likely

(scored 3 to 3)
Perceived Severity 46a-i .921 Not at all serious to

extremely serious

(scored 1 to 6)
Perceived benefits

To talk with others

To seek an exam

43d-g .834

44f-i .859

Extremely unlikely to

extremely likely

(scored -3 to +3)

Extremely unlikely to

extremely likely

(scored -3 to +3)
Perceived barriers

To talk with others 43a-c .823 Extremely unlikely to

extremely likely

(scored -3 to +3)
To seek an exam 44a-e .863 Extremely unlikely to

extremely likely

(scored -3 to +3)
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Table B.2 Intention Construct Items and Scoring.
Construct Item(s) Measure

Intention

To seek an exam 30b

To talk with physician 30c

To talk with family 30d

Extremely unlikely to extremely likely

(scored -3 to +3)

Extremely unlikely to extremely likely

(scored -3 to +3)

Extremely unlikely to extremely likely

(scored -3 to +3)

Table B.3 Cues to Action, and Relative Risk Perception Construct Items, and
Scoring.

Construct Item(s) Measure
Cues to Action

Know others tested

Breast cancer 6 Yes/no/don't know
Prostate cancer 10 Yes/no/don't know

Know others diagnosed

Breast cancer 8 Yes/no/don't know
Prostate cancer 12 Yes/no/don't know

Heard about in past year

Breast cancer 32 Yes/No
Prostate cancer 33 Yes/No

Other

Relative risk perception 36 Much less likely to much ore likely

(scored -2 to +2)



Table B.4 Modifying Factors Scales, Reliability (Crohnbach's a) and Scorin2.
Construct Item(s) Reliability Measure

Modifying factors

Knowledge

Breast cancer 39a-p, .340 Refer to Table B.5
40d-g,

42a-k
Prostate cancer 34, 35, .456 Refer to Table B.5

3 8a-j,

40a-c,

41 a-k

Age 2 -- Number as entered
Education 17 -- Grade school or less to post

graduate
Income 16 -- <$10,000 to> $75,000
Health status 20 -- Poor to excellent

(scored 1 to 5)
Talk with others

Breast cancer

Prostate cancer

Race/ethnicity

Marital status

26a-h

27 a-h

18-19

15

.791 Yes/no/does not apply

.799 Yes/no/does not apply
-- Categorical: 6 categories
-- Categorical: 5 categories

145



Table B.5 Survey Knowledge Scales, Reliability (Crohnbach's a) and Scoring.
Knowledge Area Items Reliability Scoring
Prostate cancer .340

Screening 40a-c .235 Items 40a-b: 1 point if answer "50 Years Old"
Item 40c: I point if answer "Never, it is not recommended"

General 41 .266 Items: 41a, b, d, e, h-k: I point ifanswer "true"
Items 41 c, f, g: 1 point if answer "false"

Anatomy 34,35 .191 Item 34: 1 point if answer yes

Item 35: 1 point for if correctly describe function of prostate.
Risk factors 38 .339 Items 3 8c. f. h: 1 point for each item ifanswer "quite likely" or greater

Items 38a, b. d, e, g. i, j: I point for each item if answer "slightly likely" or less
Breast cancer .456

Screening 40d-g .148 Item 40d: 1 point if answer "Never, it is not recommended"
Item 40e: 1 point if answer "40 years old"
Items 4OLg: 1 point if answer "20 years old"

General 42 .285 Items 42a. b. e, h-k: 1 point ifanswer "true"
Items 42c. d, f. g: I point ifanswer "false"

Risk factors 39 .527 Items 39a-c, f, h-j. 1-0: 1 point for each item if answer "quite likely" or greater
Items 39d, e, g, k. p: 1 point for each item if answer "slightly likely" or less




