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 The purpose of this study was to test a model to examine the mediational role of 

perceived illness vulnerability and self-rated health in predicting exercise and office visits, 

and the degree to which age may influence these effects.  The possible influence of 

perceived controllability in moderating these effects was also explored.  The exogenous 

predictors were perceived symptoms, depressive symptoms, and perceived friend support.  

 The subjects were 3025 individuals from 24 to 74 responding to the 1995 

National Survey of Midlife Development in the United States.  The study used multiple 

group analysis on Mplus to investigate age group differences in the relations among these 

variables among young, middle, and older adults and among individuals with high and 

low controllability.   

 The study were consistent with causal relations such that, given the models in the 

present study, self-rated health acted as a mediator in predicting exercise and office visits, 
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and perceived illness vulnerability acted as mediator in predicting exercise, but not in 

predicting office visits.  Age did not moderate the relationships among the constructs.  In 

the model with office visits as the dependent variable, perceived controllability 

moderated the relationship between depressive symptoms and self-rated health.  Self-

rated health mediated the effect of depressive symptoms on effects of office visits only in 

low controllability.  Implications for interventions are discussed.  
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CHAPTER 1 

INTRODUCTION 

 This study reports analyses of cross-sectional data from the Midlife in the United 

States (MIDUS) survey (Brim et al., 2000).  Chapter 1 provides a statement of the 

problem, the purpose of the study, the hypotheses and definitions of key terms, the 

significance of the study, and the delimitations and limitations of the study.  Chapter 2 

presents a comprehensive review of literature, and the conceptual model.  Chapter 3 

explains study data and methods and presents the results of descriptive statistics.  Chapter 

4 presents the results and Chapter 5 presents the discussion.  

Statement of Problem 

 The length of the average life span is expected to continue to increase and the 

number and proportion of older adults is expected to grow.  In the United States, the 

proportion of population aged 65 years or over is expected to increase from 12.4 % in 

2000 to 20.7% in 2050 (U.S. Census Bureau, 2004).  The number of persons aged 65 

years or over is estimated to increase from approximately 35 million in 2000 to 87 

million in 2050, and the number of persons aged 85 years or over is projected to increase 

from 5 million in 2000 to 20 million in 2050 (U.S. Census Bureau, 2004).   

 Heart disease and cancer are the leading causes of death in people aged 65 years 

or over.  In 2001, the proportion of deaths from heart disease and cancer was 54.1% of all 

causes of death in older people in the U.S. (National Center for Health Statistics, 2004b).  
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Heart disease and cancer, as well as other chronic diseases, contribute to disability 

(Kattainen et al., 2004), decreased quality of life (Vigano et al., 2004), and increased 

health care costs (National Center for Health Statistics, 2004a).  

 Healthy People 2010: Understanding and Improving Health is a set of health 

objectives for the nation to improve its health (U.S. Department of Health and Human 

Services, 2000).  Healthy People 2010 has objectives regarding heart disease and cancer: 

to reduce the number of new cancer cases, to decrease the illness, disability and death 

caused by cancer, and to reduce coronary heart disease deaths.  Many studies have found 

benefits of health-promoting behaviors in older adults to prevent heart disease and cancer.  

In Healthy People 2010, physical activity and access to health care were selected as the 

leading health behaviors to pursue these objectives.  It is important to encourage older 

people to participate in improving health by promoting healthy behaviors.  However, 

compared to younger people, older people are less likely to be involved in physical 

activity (King, Rejeski, & Buchner, 1998).  On the other hand, their use of health services 

for treatment is higher than younger people’s, (CDC, 2002) and the utilization of health 

services for preventative purposes varies across age groups (Blackman, Bennett, & Miller, 

1999).  Despite a proliferation of research on health-promoting behaviors in older adults, 

the persistence of age differences and the association of psychological factors with 

health-promoting behaviors across age groups have rarely been questioned.   

 Self-rated health is commonly measured with a single item such as, “How do you 

rate your health?”  Previous studies have revealed that measuring self-rated health is 

complex.  In general, people who are involved in health behaviors (Grundy & Sloggett, 
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2003; Leinonen, Heikkinen, & Jylhä, 2001), who experience symptoms (Musil, Morris, 

Haug, Warner, & Whelan, 2001), and who enjoy a better physical condition (Johnson & 

Wolinsky, 1993) evaluate their health positively.  In addition, however, self-rated health 

may represent how people feel, or their perceived health, rather than their actual health 

condition (Maddox, 1962; Mossey & Shapiro, 1982). 

 Bailis, Segall, and Chipperfield (2003) categorized the meanings of self-rated 

health into spontaneous assessment and enduring self-concept views.  Spontaneous 

assessment was defined as an assessment of health status along multiple dimensions, 

including physical and mental conditions and personal health practices.  Variables that 

commonly predict health status predicted self-rated health in their study.  For example, 

poor social support and poor health-promoting behaviors increased poor self-rated health 

one year later.  On the other hand, self-rated health also appeared in their study to reflect 

a relatively enduring aspect of self-concept, defined as an indicator of personal beliefs 

about a person’s health.  In their study, much of the variance in self-rated health was 

uniquely explained by previous self-rated health, after predictors indexing baseline 

physical and mental health symptoms and other common predictors of health status, as 

well as changes in these predictors, were entered into a regression model.  This more 

enduring component of self-rated health is consistent with literature suggesting a reverse 

causality between self-rated health and health status (Leinonen et al., 2001; Okosun, Choi, 

Matamoros, & Dever, 2001).  This more enduring component may allow the prediction of 

health behavior by self-rated health.  
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 In addition to the enduring self-concept view, self-rated health could be an 

outcome of social comparison.  Social comparison is a self-evaluation method in which 

people compare themselves with similar others.  Thus, self-rated health may appear to be 

based on comparisons with peers (Maddox, 1962) or friends.  Social comparison might 

work as cognitive-centered coping (Wills, 1981; Wills, 1987).  Comparison with those 

less fortunate enhanced subjective well-being, especially when a tangible aid and services 

that directly assist a person in need could not help.  This downward comparison may 

make people feel better about their condition.   

 Previous research has shown that people with perceived social support evaluated 

their health positively (Benyamini, Leventhal, & Leventhal, 1999; Idler, Hudson, & 

Leventhal, 1999).  Even though comparing oneself with others who hold similar 

characteristics is important for self-evaluation, very little is known about the association 

between self-rated health, perceived friend support, and health behaviors.  Social support 

typically comes from suppouse, children, and friends.  Most studies have not separated 

perceived friend support from other social supports to examine the effects of perceived 

friend support alone on health-promoting behaviors in a nationally representative sample.  

 Perceived illness vulnerability is defined as beliefs or perceptions about the 

chance of getting a specific disease.  A strong positive impact of perceived illness 

vulnerability on health-promoting behaviors has been consistently observed (Hochbaum, 

1956; Janis & Mann, 1965; Leventhal, Watts, & Pagano, 1967).  Relative-risk estimation 

is defined as perceiving ourselves to be at a lower, the same, or a higher risk than similar 

persons in a reference group (Weinstein, 1982).  When participants saw others as being 
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more at risk, participants overestimated their relative-risk judgments regarding heart 

attacks, cancer, and drinking (Weinstein, 1984).  It is possible that relative-risk estimation 

operates in a manner similar to social comparison.   

 Many studies have shown that perceived illness vulnerability generates health-

promoting behaviors because of the effects of fear on attitude and behavioral changes 

(Calnan, 1984; Katapodi, Lee, Facione, & Dodd, 2004; Leventhal et al., 1967).  However, 

studies have not investigated the relation of perceived friend support to perceived illness 

vulnerability and the effects of perceived illness vulnerability on health-promoting 

behaviors in a large national sample.   

 Perceived controllability is defined as a generalized expectancy pertaining to the 

connection between personal characteristics or actions (Rotter, Chance, & Phares, 1972).  

People who perceive controllability may evaluate their health positively (Bailis & 

Chipperfield, 2002; Chipperfield, 1993) and estimate lower risk estimates (Dolinski, 

Gromski, & Zawisza, 1987; Kreuter & Strecher, 1995; Weinstein & Lachendro, 1982).  

Also, many studies have found that friend support may be positively associated with 

perceived controllability (Bailis, Segall, Mahon, Chipperfield, & Dunn, 2001; Prenda & 

Lachman, 2001; Turner & Noh, 1983).  In addition, perceived controllability may play a 

key role in engaging in exercise (Calnan, 1989) through positive self-rated health because 

control beliefs could be associated with positive self-rated health (Brandtstädter & 

Baltes-Götz, 1990) and lower risk estimates (Harris, 1996; Klein & Helweg-Larsen, 

2002).  These psychological conditions could increase exercise.  On the other hand, office 

visits may be increased by poor control beliefs (Krause, 1988) through poor self-rated 
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health and high susceptibility to diseases because experience of distress was associated 

with the use of medical facilities (Mechanic & Volkart, 1961; Parsons, 1951), which may 

be associated with poor-self-rated health (Berkman et al., 1986; Fylkesnes & Førde, 

1992).  Even though perceived controllability may have a strong impact on the 

relationships between the variables, little is known about the moderation effects of 

perceived controllability on these relationships.  

The Purpose of the Study 

 The purpose of this study is to test a model for examining the possible effects of 

self-rated health, perceived friend support, and perceived illness vulnerability on health-

promoting behaviors, and the degree to which age may influences these effects.  The 

influence of perceived controllability in possibly moderating these effects will also be 

explored.  In addition, analyses will include important predictors of self-rated health such 

as perceived symptoms and depressive symptoms to understand the relation of self-rated 

health to perceived friend support and perceived illness vulnerability in more detail.  

   



 

Conceptual Model 

 

Figure 1.1. Conceptual Structural Model. 
(Circles represent latent factors, a rectangle is an observed variable, a small arrow 
reflects residual and double headed arrows are correlations/covariances). 
 

Hypotheses 

The literature review support  these hypotheses. 

These hypotheses held that the patterns of relations among the constructs in the structural 

model were consistent with causal relations such that:  

Hypothesis 1. The conceptual model will fit the data.   

Hypothesis 2. Self-rated health will partially mediate the relations between 

 perceived friend support and health behaviors, and fully mediate the relations 

 between perceived symptoms, depressive symptoms, and health behaviors.   

  7
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Hypothesis 3. Perceived illness vulnerability will fully mediate the relations between 

 perceived symptoms, depressive symptoms, and health behaviors, and partially 

 mediate the relations between perceived friend support and health behaviors.  

Hypothesis 4. Age will moderate the relations among the variables. 

Hypotheses 5. Perceived controllability will moderate the relation among the 

 variables.  

Definitions of Terms 

Age. The length of time that a person has lived (Oxford English Dictionary, 1989). 

Exercise. Frequency of moderate and vigorous regular physical activity, which

 increases heart rate and moves large muscles. 

Depressive symptoms. Combinations of symptoms that may interfere with the ability to 

 work, study, sleep, eat, and enjoy once-pleasurable activities.  Symptoms include 

 persistent sadness, anxiety, helplessness, loss of energy, loss of interests, loss of 

 appetite, and insomnia (National Institute of Mental Health, 2000).  

Perceived controllability. A generalized expectancy pertaining to the connection 

 between personal characteristics and/or actions and improvement of health (Rotter 

 et al., 1972).  

Midlife in the United States (MIDUS) survey. A national survey to study middle age 

 groups, which was conducted by the John D. and Catherine T. MacArthur 

 Foundation Research Network on Successful Midlife Development (MIDMAC) 

 in 1995.  MIDMAC is an interdisciplinary research group that consists of thirteen 
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 scholars from a wide range of disciplines and backgrounds, established in  1989 

 (Brim, 2004).  

Middle age adults. non institutionalized English speakers aged 45 to 64 years in the 

 United States.   

Office visits. Frequency of the use of health service facilities for prevention and 

 treatment purposes in the past 12 months.  

Older adults. non institutionalized English speakers aged 65 years and older in the United 

 States. 

Perceived illness vulnerability. Beliefs or perceptions about the chance of getting a  

 specific disease (Kirscht, 1983).  

Perceived friend support. Perception that friends will provide resources when needed 

 (Cohen, Gottlieb, & Underwood, 2000).  

Perceived symptoms. A perception, feeling or belief about internal status, because a 

 physical sensation is based on both physiological activity and causes and effects 

 of behavior (Pennebaker, 1982).   

Self-rated health. An evaluation of overall health status by using a single item such as 

 “How do you rate your health these days?” 

Younger adults. Non institutionalized English speakers aged 44 years or younger in the 

 United States.   
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Significance of the Study 

 The information derived from this study will contribute to an understanding of the 

role of self-rated health in health behaviors.  Support for a model with self-rated health as 

a predictor of health-promoting behaviors would be consistent with the enduring self-

concept view of self-rated health.  Second, support for effects of perceived friend support 

and perceived illness vulnerability on health-promoting behaviors would be important 

evidence for the usefulness of interventions designed to facilitate perceived friend 

support and perceived illness vulnerability to increase health-promoting behaviors.  Third, 

if age similarities and differences in the impact of self-rated health, perceived friend 

support, and perceived illness vulnerability on health-promoting behaviors were found, 

interventions designed to facilitate health-promoting behaviors should differentiate 

between age groups.  Lastly, if perceived controllability moderates the relationships 

between the variables, interventions designed to include control beliefs over health need 

to be emphasized for increasing health-promoting behaviors.  

Limitations 

Sample Limitations 

 There are several limitations in the sample.  First, the study included only English 

speakers.  English speakers may include more Caucasian than minority individuals.  

Since many research have indicated that minority older people have shown difficulties of 

access to care and health limitations (Adamson, Ben-Shlomo, Chaturvedi, & Donovan, 

2003; George & Lynch, 2003), participants in the study might be more advantaged 
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regarding their health.  The MIDUS survey used weighted averages across all zip codes 

in a telephone exchange area to represent the U.S population.  However, although 

ethnicity was weighted, this weighting procedure did not take into consideration whether 

a person spoke English or not during participant selection.   

 Second, excluding institutionalized people from the study may pose a problem 

when the results are generalized to an older population.  People in nursing homes and 

hospitals may face more health problems than those in communities.  Participants in the 

study might be healthier, therefore, and results of the study could be biased.  The MIDUS 

survey oversampled people age 65 to 74 years.  However, institutionalized people were 

not included in the study at any point. 

 Third, a telephone interview and a mail questionnaire may exclude people with 

hearing, speaking, writing, or reading problems from this study.  Thus, healthy 

participants would remain in the study, and the results of the study may be difficult to 

generalize to the entire population.   

 Fourth, a telephone interview may also exclude people who do not have telephone 

access from the study.  It may be difficult to generalize the results of the study to lower 

income groups. 

 Fifth, the study examined people aged 65 to 74 years and therefore may not be 

generalized to people over the age of 74. 
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Design Limitations 

 There are problems associated with recruiting people for participation in a 

telephone interview that lasted an average of 30 minutes and a mail questionnaire that 

took an average of 2 hours to complete.  Given the nature of a phone interview, 

participants may not have had sufficient time to formulate answers.  Also, it could be 

easy for people to refuse to be involved in the study on the phone.  In addition, the mail 

survey would not be expected to have a high response rate after several invitation 

contacts, because it may take a long time to complete and return.  In the MIDUS survey, 

3,323 respondents completed an initial telephone interview.  In order to remain 

participants for the study, one out of four refusers who were offered a financial incentive 

($100) to complete interviews.  The overall response rate was 60.8%.   

 During a telephone interview, participants may have discussed only socially 

acceptable events, and it is possible that a social desirability bias exists for some 

responses.  Although the interview was confidential, and the main items regarding 

personal issues were asked on an anonymous questionnaire by mail, social desirability 

may still exist during the process of obtaining addresss for sending questionnaires after 

the telephone interviews.   

Methodological Limitations 

 Selection Bias. Selection bias may be an issue in this study because the telephone 

interviews and mail questionnaires may eliminate unhealthy minority people.  Therefore, 

it may be difficult to determine whether higher health-promoting behavior is due to 
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positive self-rated health or confounding factors such as physical conditions.  With 

respect to the association between self-rated health and health-promoting behaviors, 

individuals with higher physical functioning may participate in social activities; therefore 

they may be more likely to report positive self-rated health.  Moreover, if they rated their 

self-rated health positively, better physical functioning may increase the probability of 

conducting health-promoting behaviors.   

 The consideration of selection bias in the association between self-rated health, 

perceived friend support, or perceived illness vulnerability, and health-promoting 

behaviors is especially important when variations by age are examined.  Selection 

processes in the association between perceived friend support and health-promoting 

behaviors and between perceived illness vulnerability and health-promoting behaviors 

may be more operative among older adults than younger adults.  One reason is that, 

compared to younger adults, older people may experience more depression due to lower 

physical functioning (Stuck et al., 1999).  The lack of attention to selection bias may have 

resulted in an overestimation of age differences in these associations.  Cross-sectional 

analysis may suggest that perceived illness vulnerability and perceived friend support 

have a greater effect on older adults’ health-promoting behaviors than on those of 

younger adults’ when this age difference comes from the greater impact of physical 

functioning.   

 Validity of Causality and Reverse Causality. Compared to an experimental study, 

a cross-sectional study cannot explain how and why something happens, or causality.  A 

cross-sectional study would allow for the possibility of reverse causality between health-
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promoting behaviors and self-rated health, perceived friend support, or perceived illness 

vulnerability.  In a situation in which active individuals select health-promoting behaviors 

because their physical functioning may be better, they may evaluate their health 

positively.  Moreover, individuals with a higher level of health-promoting behaviors 

might evaluate their health positively due to better physical functioning.  Furthermore, 

people who engage in health-promoting behaviors may be healthier than people who do 

not.  Active individuals, thus, are less likely to perceive susceptibility to diseases.  

 In order to eliminate selection bias and reverse causality, possible confounding 

variables would be controlled.  However, it is possible that unknown confounding 

variables between self-rated health, perceived friend support, perceived illness 

vulnerability and health-promoting behaviors exist.  Moreover, because the data are 

cross-sectional, it may be impossible to eliminate the efficacy of selection and reverse 

causal order completely.  Since self-rated health can be both an independent and a 

dependent variable, comparing the fit of the models with the arrow projecting in the 

opposite directions will also examined.  

Delimitations 

 The MIDUS survey was administered only to English speakers who were not in 

institutions.  These individuals were healthy enough to talk on the phone and fill out a 

questionnaire by themselves.  Furthermore, they had telephone access.  The MIDUS 

survey also included people aged 25 to 74 years old.   The findings from the MIDUS 

survey can be generalized only to people who have these characteristics.  Characteristics 
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of the population should be considered when examining other older populations as the 

sample did not include very old persons.    



 

CHAPTER 2 

LITERATURE REVIEW 

 This chapter describes literature relevant to the research purpose of this study.  It 

is organized into five sections: (1) health-promoting behaviors in older adults, (2) self-

rated health and the relationship between psychosocial and behavioral variables across 

age groups, (3) illness vulnerability and the relationship between psychosocial and 

behavioral variables across age groups, (4) friend support and the relationship between 

psychological and behavioral variables across age groups, (5) perceived controllability 

and the relationship between the variables, and (6) confounding variables.  At the end of 

section describing self-rated health, illness vulnerability, and friend support, summaries 

of findings are provided. 

Health-Promoting Behaviors  

Exercise 

 Sedentary life-style has constantly been identified as a risk factor of mortality 

(Andersen, 2004; Glass, de Leon, Marottoli, & Berkman, 1999).  In a cohort study over 6 

years, sedentary women aged 65 years or over at baseline and follow-up showed higher 

mortality rates than sedentary women who became active between the baseline and 

follow-up (Gregg et al., 2003).  Moreover, inactivity increases heart disease incidence 

(Gillum, Mussolino, & Ingram, 1996; Lee, Rexrode, Cook, Manson, & Buring, 2001), 

regardless of ethnicity, inactivity results in having both coronary events and total 
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cardiovascular events (Manson et al., 2002).  Also, cancer incidence were associated with 

inactivity (Lam, Ho, Hedley, Mak, & Leung, 2004).  In postmenopausal women the 

waist-hip ratio was positively associated with mortality from breast cancer (Borugian et 

al., 2003), which could be caused by inactivity.   

 An increase in physical activity might link to longevity and may prevent a person 

from having heart disease (Wannamethee, Shaper, & Walker, 2000).  For example, 

myocardial infraction patients who changed from inactivity to an active or increased 

activity level over 7 years showed lower mortality (Steffen-Batey et al., 2000).  Similarly, 

even though contradictory findings exist (Steindorf, Schmidt, Kropp, & Chang-Claude, 

2003), several types of cancer may be prevented by physical activity, such as breast 

cancer (Gilliland, Li, Baumgartner, Crumley, & Samet, 2001; McTiernan et al., 2003) 

Moreover, the more people exercised, the better they felt positive psychologically (Emery, 

Shermer, Hauck, Hsiao, & MacIntyre, 2003; Kahana et al., 2002).  

 The prevalence of leisure-time physical inactivity in adults was 25% in 2002 

(CDC, 2004).  The prevalence of inactivity in older people was higher than in younger 

people.  For example, nineteen percent of men and twenty percent of women aged 18 to 

39 were inactive.  On the other hand, the inactivity levels for men and women aged 60 to 

69 years were 26% and 31%, respectively.  The levels for men and women aged 70 years 

or over were 30% and 39%, respectively (CDC, 2004).  Intervention programs could 

increase physical activity in older people (Conn, Valentine, & Cooper, 2002; Marcus et 

al., 2000).  However, most intervention strategies were carried out by face-to-face 

interactions in small groups (Dunn, Andersen, & Jakicic, 1998).  Population-based 
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recruitment also showed that older adults in studies were more likely to be in 

contemplation or preparation stages (King et al., 1998), that is, results may be biased 

estimates of the effects of an intervention program.  Sedentary older people were less 

likely to maintain exercise for a longer period (King et al., 1998; van der Bij, Laurant, & 

Wensing, 2002).  In addition, cognitive mediators (e.g., social norms, self-efficacy) were 

associated with exercise adherence (De Bourdeauhuij & Sallis, 2002; King et al., 2002).  

Inconsistent findings, however, were observed in factors associated with interpersonal 

factors, such as social support (Brassington, Atienza, Perczek, DiLorenzo, & King, 2002; 

Kaplan, Newsom, McFarland, & Lu, 2001).   

Office Visits 

 Mortality may be associated with the lower use of health services (Angel, Angel, 

& Markides, 2002; Porell & Miltiades, 2001).  A study of women aged 65 years or older 

showed that breast cancer incidence and breast cancer survival were strongly correlated 

with mortality (Goodwin, Freeman, Mahnken, Freeman, & Nattinger, 2002), and 

mortality may increase without biennial screening (Mandelblatt et al., 2003).   

 Office visits for screening purposes decreased mortality from heart disease (Bakx 

et al., 2001), cervical cancer (Peto, Gilham, Fletcher, & Matthews, 2004), breast cancer 

(Blanchard et al., 2004), colorectal cancer (Walsh & Terdiman, 2003), and prostate 

cancer (Johansson, Holmberg, Johansson, Bergstrom, & Adami, 1997).  In addition, 

office visits for seeking medical treatments were related to the prognosis of heart disease 

(Raczynski et al., 1999) and cancer (Grunfeld, Hunter, Ramirez, & Richards, 2003).  For 

example, higher systolic blood pressure during screening was associated with mortality 
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from stroke (Woo, Ho, Yuen, Yu, & Lau, 1998).  In England and Wales, a decrease in 

mortality from coronary heart disease over 20 years was attributed to treatments and 

blood pressure maintenance (Unal, Critchley, & Capewell, 2004).  Moreover, the 

decision to participate in cancer screening was associated with better perceived quality of 

life (Taylor, Shelby, Gelmann, & McGuire, 2004), and treatments improved perceived 

quality of life (Toobert, Glasgow, & Radcliffe, 2000).   

 Intervention programs may positively influence the use of health care facilities in 

older people (Champion et al., 2003).  For example, a meta-analysis found that telephone 

and personal contacts increased mammography screening adherence in participants more 

than mail contact, including the older population (Denhaerynck et al., 2003).  If older 

people experienced one screening, they were more likely to have another screening 

(Augustson, Vadaparampil, Paltoo, Kidd, & O'Malley, 2003).  In addition, older people 

improved management skills for heart disease after interventions (Clark et al., 1997).   

 Prevalence rates of preventive services use and treatments in the older population 

are higher than those in the younger population.  In 1999, the prevalence of recent blood 

pressure screening was higher among adults aged 65 years or over than among those aged 

20-64 years (CDC, 2002).  However, the leading cause of hospitalization was heart 

disease in people aged 65 or older, and the discharge rate from heart disease was almost 

the same as other causes of hospitalization such as cancer (Desai, Zhang, & Hennessy, 

1999); that is, people who have heart disease may delay in seeking medical treatments.  

In addition, prevalence rates of preventive services use and treatments vary between age 

groups.  Women aged 50-69 years were more likely to have a mammogram than were the 
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youngest or the oldest women between 1989 and 1995.  In 1996 and 1997, compared to 

other age groups, women aged 40-49 years were the least likely to have a timely 

mammogram (Blackman et al., 1999).  However, women aged less than 60 years were 

more likely than older women to have had a Pap test in the past 2 years (Blackman et al., 

1999).  Different psychological characteristics may relate to treatments and screenings 

across age groups.   

Self-Rated Health 

Self-Rated Health and Medical Diagnoses 

 When people assess their health conditions, two distinctive methods are generally 

utilized.  One is professional judgment, such as that of a physician, and another is 

personal judgment.  Historically, a great deal of research has documented the discrepancy 

between medical diagnoses and patients’ evaluations of their health, and has also 

validated the accuracy of patients’ evaluations about their health to predict mortality.  

 Self-rated health is a single item such as, “How do you rate your health?”  The 

differences between self-rated health and medical diagnoses have been examined in 

research on psychological factors and social adjustment in medical sociology.  Suchman, 

Phillips, and Streib (1958) identified the effects of psychological factors on self-rated 

health.  Their correlation research revealed that, although self-rated health and 

physician’s ratings were strongly associated with each other, when people felt healthy, 

health conditions were associated with psychological factors, regardless of their 

physicians’ ratings.  In addition, after controlling for self-reported physical health 
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problems, self-rated health was related to psychological and activity items in their study.  

Further, the combination of self-rated health and self-reported health problems was more 

strongly associated with psychological and activity items than self-rated health alone.  

These findings indicated that self-rated health was more closely related to psychological 

factors and subjective activity items than medical diagnosis.  Thus, self-rated health may 

represent how people feel, or their perceived health, rather than their actual health 

condition.  

 Freidsam and Martin (1963) replicated Suchman’s research in an outpatient clinic 

to investigate the relationship between psychological factors and aggregated health items.  

They found that a positive health rating was associated with happiness, and worry about 

one’s health was related to a poor self-health rating.  In addition, their participants rated 

their health lower than their physicians’ judgments.  This may have occurred because 

participants had already defined themselves as “sick”, since they were interviewed at a 

clinic.  Thus, Freidsam and Martin concluded that self-health ratings and medical 

diagnoses would not be a dualism such as subjective and objective health.  Rather the 

individual and the physician might define “sick” differently. 

 Maddox at Duke University supported Suchman’s results in cross-sectional (1962) 

and longitudinal (1964) studies.  He conducted a study of 251 participants aged 60 to 94, 

who were members of convenience samples recruited in the community.  Psychological 

items included feelings about health, relationship with family and friends, leisure, 

organizations, work, economic security, religion, feeling useful, and happiness.  Social 

activity items consisted of hobbies, organizations, religion, family, friends, job, income, 
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and functional problems.  Maddox found that even though a physician judged that some 

participants were functionally disabled, they evaluated their health positively.  Also, 

positive psychological scores and high activity scores were independently and positively 

associated with self rated health. 

 In 1973, Maddox examined a sample of 83 participants (Maddox & Douglass, 

1973).  Controlling for gender and ethnicity, 58% of the participants rated their health 

conditions differently than their physician’s judgments, and rated their health positively.  

Maddox concluded that because surviving participants could be physiologically and 

psychologically elite, one possible interpretation may be that older people might evaluate 

the biological clues of physiological changes that are not available to physicians.  

Positive Self-Rated Health and Health  

 Maddox’s assumption of perceived physiological changes could be true, because 

several researchers at Duke University found a relationship between positive self-rated 

health and actual longevity (Heyman & Jeffers, 1963; B. E. Palmore, 1969; E. Palmore, 

1969).  Further, consistent with the evaluation of physiological changes, in a longitudinal 

study in midtown Manhattan, Singer, Garfinkel, Cohen, and Srole (1976) found that poor 

self-rated health of a sample adults aged 20 to 59 in 1954 predicted mortality (ß = 0.12, p 

= .05) during the next 20 years.  In addition, a sample of 69 participants aged 77 to 84 

years demonstrated that a positive rating of health was associated with five-year survival 

(LaRue, Bank, Jarvik, & Hetland, 1979). 

 In 1982, Mossey and Shapiro (1982) reexamined the relationship between self-

rated health and mortality in an older population, because previous studies did not control 
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for objective health status.  In data from the Manitoba Longitudinal Study on Aging, 

3,128 participants aged 65 years or over were investigated for 5 years.  Controlling for 

age, gender, objective health, and area of residence, compared to people with “excellent” 

self-rated health, the odds of death were greater for those with “good (OR 1.42, 95%CI 

1.22,1.67)”, “fair (OR 2.04, 95%CI 1.48, 2.81)”, and “poor (OR 2.92, 95%CI 1.80, 4.72)” 

self-rated health.  Since then, the relationship between self-rated health and mortality has 

been well documented (Bjorner et al., 1996; Idler, 1992).  Therefore, it is clear that self-

rated health is a good predictor of mortality. 

 The objective physical limitations evaluated by a physician might be very 

important in determining self-rated health (Maddox, 1962), because physical limitations 

also predict mortality (Benyamini et al., 1999).  Research has conisistently found that 

poor self-rated health was associated with physical limitations such as morbidity 

(Tornstam, 1975), activities of daily living (ADLs) and instrumental ADLs such as 

preparing meals and shopping (Ferraro, 1980; Johnson & Wolinsky, 1993; Liang, 1986; 

Moum, 1992; Stoller, 1984; Wan, 1976), a fall (Fletcher & Hirdes, 2002), and the 

perceived severity of disability (Wan, 1976). 

 Physical limitations, rather than the number of illnesses, may be the major 

determinant of functional limitations (Johnson & Wolinsky, 1993).  Rakowski and Cryan 

(1990) investigated the associations among health perceptions and indices of functional 

health status for younger and older age groups in 13,726 persons aged 55 and over.  

Interestingly, although people aged 55 and over were similar to people aged 80 and over 

in assessing poor self-rated health when they had physical impairments, people aged 55 
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to 64 years showed a stronger negative impact on self-rated health for functional 

limitations (ß = .30, p = .001).   

 Self-rated health is also associated with perceived symptoms in older adults.  

Several research studies found that the number of symptoms predicted poor self-rated 

health (Ferraro, 1980; Johnson & Wolinsky, 1993; Jylhäe, Leskinen, Alanen, & Leskinen, 

1986; Moum, 1992; Stoller, 1984).  Among different kinds of symptoms, the association 

between poor self-rated health and pain, such as aches (Fylkesnes & Førde, 1992), 

arthritis pain (Bookwala, Harralson, & Parmelee, 2003; Idler, 1993), abdominal pain 

(Møller, Kristensen, & Hollnagel, 1996), and chronic pain (von Korff, Dworkin, & le 

Resche, 1990), has been well-documented.  For instance, a longitudinal study of 387 

older people revealed that people who complained about arthritis pain over 27 months 

reported poor self-rated health (Musil et al., 2001).  Therefore, pain may be associated 

with self-rated health over time.  Furthermore, other symptoms, such as cardiopulmonary 

symptoms (Musil et al., 2001), chronic fatigue syndrome (Cox, 2002), and insomnia 

(Foley, Monjan, Simonsick, Wallace, & Blazer, 1999) predicted poor self-rated health.  

Overall, symptoms clearly have a link to self-rated health in an older population.   

 Not only physiological changes, but also psychological status might be associated 

with self-rated health.   Some research has investigated the relationship between 

psychological distress, especially depression, and self-rated health, because depression 

predicts mortality independently (Ariyo et al., 2000; Mehta et al., 2003; Whooley & 

Browner, 1998; Wilson, Bienias, de Leon, Evans, & Bennett, 2003).  In a study of older 

people, Maddox (1962) found that positive self-rated health was negatively associated 
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with a history of depression.  This finding has been replicated in many studies (Angel & 

Guarnaccia, 1989; Berkman et al., 1986; Cole & Dendukuri, 2003; Fylkesnes & Førde, 

1992; Stoller, 1984), and in a study of suicide occurrence (Turvey et al., 2002).  For 

example, a study of patients with coronary artery diseases found that depressed patients 

reported more symptoms and poor perceived health (Ruo et al., 2003).    

Self-Rated Health and Social Comparisons  

 Self-evaluation or how people see themselves through the eyes of others, may 

stem from the experience of physiological changes (James, 1890) and the process of 

interaction in situations (Mead, 1934).  In order to investigate reasons for positive self-

rated health, several aspects of self-evaluative processes are available.  One possible 

interpretation might come from social comparison theory.  That is, people often compare 

themselves to others to understand themselves.  This argument suggests that individual 

self-evaluation depends highly on the social environment.   

 Singer (1981) categorized the process of self-evaluation into two types.  In the 

first, self-evaluation works when people accept others’ opinions and evaluate themselves 

by others’ opinions.  It was associated with George Herbert Mead‘s famous work 

regarding the self (Mead, 1934).  Mead viewed the self in symbolic interactions.  That is, 

the self is an acting organism, not a passive receptor to simply respond to stimuli, and 

people may have abilities to shape and show their own ways.  

  The process of comparing with others is the second type of self-evaluation.  

Comparative functions, or others’ appraisals of the individual’s performance and 

comparisons with others’ conditions (Kelly, 1952), may influence self evaluation 

  25



 

processes.  Also, normative functions, or the group that is in a position to recognize 

members (Kelly, 1952), has an important effect on self-evaluation because group norms 

specify a certain group and norms may create “expectations” which members should be 

able to do (Hyman & Singer, 1968).  These comparative and normative functions were 

interrelated to each other in the process of self-evaluation (Singer, 1981).  For instance, 

regarding older people in the social world, Rosow (1970) found that older people 

compared themselves with family, neighbors, and other friends, especially age peers.  

Their friends were generally age peers with similar status characteristics.  Consistent with 

comparisons with similar peers, younger Parkinson patients were more likely to feel that 

they were socially unacceptable with their disease and perceived their health as poor 

(Singer, 1974) because the social environment in younger groups may include many 

healthy people (Singer, 1981).  

 Therefore, self-rated health in older people may appear to be based on 

comparisons with peers (Maddox, 1962).  For instance, a study of 660 people aged 18 to 

93 years in a community revealed that, using the comparative question, “How do you rate 

your health when compared to others your age?”, people evaluated their health as much 

better than others of their age, with half of the participants aged 61 and over evaluating 

themselves as much better (Cockerham, Sharp, & Wilcox, 1983).  In the 1968 National 

Senior Citizens Survey, Liang (1986) also found that factor loadings in his structural 

equation model indicated that a comparative item as well as a simple item underlay a 

latent variable named self-rated health, and these results were replicated in randomly 

divided subsamples.  In addition, during interviews, older people spontaneously 
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compared themselves with the same age group or their friends to assess their health 

(Kaplan & Baron-Epel, 2003).  This may be because social comparison is a mediator 

between physical health and positive self-rated health.  For instance, a cross-sectional 

study of 361 people aged between 18 to 81 years in a community revealed that the 

number of chronic diseases predicted negative emotions.  Negative emotions generated 

social comparison (downward social comparison), which resulted in positive self-rated 

heath (VanderZee, Buunk, & Sanderman, 1995).  

 Within the comparison framework, Smith, Shelley, and Dennerstein (1994) 

examined indices of self rated health.  Comparative items, such as those comparing 

oneself with others the same age, were utilized in a sample of 2000 mid-life women in 

Melbourne.  Better health was associated with high blood pressure and paid employment.  

Worse health was associated with cancer and worry about children moving away.  They 

concluded that self-rated health may reflect social environments. 

 Many studies have found that perceived friend support predicts positive self-rated 

health (Benyamini et al., 1999; Idler et al., 1999).  For example, Hyppä and Mäki (2001) 

showed that, regardless of which languages people speak, friend support predicted 

positive self-rated health in the middle age group.  In older people, friend support 

predicted positive self-rated health across two French-speaking communities in Canada 

(Zunzunegui et al., 2004).  However, they also observed that disability attenuated the 

effects of friend support on self-rated health (Zunzunegui et al., 2004).  One possible 

interpretation from social comparison would be that friends could be healthier than 

participants in their study and therefore downward social comparison may not work.  
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Mechanism of Social Comparison on Self-Rated Health 

 In order to examine what mechanism has worked in positive self-evaluations in 

social comparison processes, it may be important to understand the relationship between 

cognitive appraisal and negative events, because self-rated health might be a cognitive 

evaluation toward negative events such as having diseases.  

 For adjusting stimuli to avoid negative emotions, Speisman, Lazarus, Mordkoff, 

and Davison (1964) thought that cognitive appraisal influenced whether the same 

stimulus was seen as being a stressor or not.  Arnold’s cognitive perspective, appraisals in 

emotions, contributed to their study (Lazarus, 1991).  Appraisals were defined as 

judgments about the meaning of events, but they were not intellectual in nature (Arnold, 

1960).  Intuitively, people appraised events as beneficial or harmful and physiological 

changes towards approach or withdrawal influenced these judgments (Arnold, 1960). 

 Following Arnold (1960), Lazarus (1991) classified appraisals into two types: 

primary appraisals and secondary appraisals.  Primary appraisals represented concerns 

about personal well-being, and secondary appraisals represented concerns about 

preventing oneself from harm, that is, coping.  Coping, therefore, was defined as efforts 

to manage specific demands (Lazarus, 1991).  Lazarus and Folkman (1984) proposed two 

coping strategies: behavior centered coping to change the person-environmental 

relationship (problem-focus coping), and cognitive-centered coping such as denial or 

psychological distancing (emotion-focus coping), which was influenced by emotions as 

well as cognitive appraisals (Lazarus, 1991; Lazarus & Folkman, 1984). 
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 As for social comparison, Wills (1981; 1987) thought that social comparison 

might work as a coping mechanism in a cognitive perspective.  He (1987) argued that 

comparison with those less fortunate enhanced subjective well-being, especially when an 

instrumental act could not help.  This downward comparison may make people feel better 

about their conditions.  In addition, downward comparison of negative events may link to 

cognitive-centered coping (Heckhausen & Schulz, 1995; Wills, 1997; Wrosch, 

Heckhausen, & Lachman, 2000).  For example, if people could explain an analogy 

between themselves and others worse-off, downward comparison strongly influenced 

their self-evaluation (Lockwood, 2002). 

 In an empirical study, 78 breast cancer patients aged 29 to 78 years and their 

significant others were examined to investigate comparison effects on having breast 

cancer (Taylor, Wood, & Lichtman, 1983; Wood, Taylor, & Lichtman, 1985).  Wood, 

Taylor, and Lichtman (1985) found that over 60% of participants thought that other 

breast cancer patients did not cope well, and 80% of participants believed that they coped 

with having breast cancer somewhat better than other patients.  Also, older women 

compared themselves favorably with younger women.  They concluded that, in breast 

cancer patients, downward comparisons were more frequent than upward comparisons.  

This result has been replicated in studies of rheumatoid arthritis (Affleck & Tennen, 

1991), depression (Gibbons, 1986), and smoking cessation (Gibbons, Gerrard, Lando, & 

McGovern, 1991). 

 In older populations, even in individuals who perceived aging related losses, 

people maintained a sense of controllability and a positive view of self (Brandstädter, 
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Wentura, & Greve, 1993).  Thus, the relationship between a downward comparison and 

positive self-evaluation may exist in older people.  Suls, Marco, and Tobin (1991) 

conducted interviews about self-rated health and social comparisons with older people in 

a community.  They found that 67% of the participants evaluated their health positively.  

When older people were concerned about their health, they used social comparisons, 

especially with a particular person such as a friend or a relative who had worse health.   

 In addition, in later life, behavioral-centered coping decreased, and cognitive-

centered coping increased during middle-and old age to minimize physiological losses 

(Schulz, Heckhausen, & Locher, 1991).  Content analysis also revealed that, in high 

emotionally-salient conditions, especially a friend domain, older people often used 

cognitive-centered coping (Blanchard-Fields, Jahnke, & Camp, 1995).  Moreover, older 

people used more passive-cognitive centered coping than younger people (Heckhausen & 

Schulz, 1995).  That is, older people appraised negative events as less changeable than 

did the younger people (Folkman, Lazarus, Pimley, & Novacek, 1987).  For instance, 

subjective desirable attributes about changes decreased during adulthood, and undesirable 

attributes about changes increased after the age of 60 (Heckhausen & Krueger, 1993).  

When older people did not expect changes regarding aging in later life, they perceived 

low controllability of these changes (Heckhausen & Baltes, 1991).  However, during 

adulthood and aging, people evaluated themselves as having a small reduction in 

desirable attributes and a small gain in undesirable attributes when compared with other 

people (Heckhausen & Krueger, 1993).  Therefore, self-enhancement, as well as self-
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assessment, in social comparisons may be important to maintain positive subjective 

psychological outcomes in later life (Heckhausen & Krueger, 1993). 

 Regarding psychological outcomes and social comparison, Heidrich and Ryff 

(1993) found that poor physical health was associated with frequency of social 

comparison.  Consequences of social comparison were also associated with lower 

depression, regardless of physiological status.  Older people in poor health received 

greater benefits from social comparison.  Although their measures of social comparison 

did not distinguish between downward and upward social comparisons, social 

comparison may be a significant factor in psychological outcomes in old age.  Consistent 

with this finding, positive effects of social comparisons in psychological outcomes have 

been well-documented in studies of depressed people (Buunk & Brenninkmeyer, 2000), 

frail older people (Frieswijk, Buunk, Steverink, & Slaets, 2004), and people relocating 

later in life (Kwan, Love, Ryff, & Essex, 2003). 

 On the other hand, if physical function severely declined, these comparisons 

produced negative evaluations (Affleck, Tennen, Pfeiffer, & Fifield, 1988), because 

individuals may evaluate themselves worse-off than others (Blalock, Afifi, DeVellis, & 

Holt, 1990).  This worse-off comparison generated low satisfaction with abilities and 

depressive symptoms in rheumatoid arthritis patients (Neugebauer, Katz, & Pasch, 2003).  

In an empirical study, Lockwood (2002) found that when vulnerability was low, 

downward comparisons enhanced self-evaluations.  However, downward comparisons 

had an effect on negative self-evaluations when there was a high vulnerability to 

misfortune.  That is, if people perceive themselves as worse-off than others, downward 
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comparisons may disrupt coping mechanisms (Aspinwall, 1997; Buunk, Collins, Taylor, 

& VanYperen, 1990; Wood & VanderZee, 1997).  Taylor and Lobel (1989) proposed that 

upward comparisons were an affiliation tendency to expose people who coped well.  

Further, upward comparison helped to gain information from them and reduce negative 

affect.  Therefore, they thought that it may be possible that upward social comparison 

would be an example of behavioral-centered coping (Taylor & Lobel, 1989).  However, it 

might be difficult to define upward social comparison as behavioral-centered coping 

because both upward comparison and downward comparison helped cancer patients to 

gain information (Wood & VanderZee, 1997).   

Health Behaviors 

 Health-promoting behaviors can be treated as either an independent or a 

dependent variable (Bailis et al., 2003).  Some studies have found that health-promoting 

behaviors have a strong impact on self-rated health (Grundy & Sloggett, 2003; Leinonen 

et al., 2001).  Self-rated health reflects one’s health status, and change of health practices 

may influence how people will evaluate their health (Bailis et al., 2003). 

 Persons who perceive better health may engage in more exercise (Bailis et al., 

2003; Bath, 2003; Elward, Larson, & Wagner, 1992; Parkatti, Deeg, Bosscher, & Launer, 

1998).  In the Leinonen, Heikkinen, and Julhä (2001) study, 382 community residents 

aged 75 years old at the baseline evaluated their health condition 5 years later.  They 

found that, among participants who reported deterioration in their health over 5 years, the 

odds of poor self-rated health at the follow-up was associated with a decrease in physical 

activity.  People who use health care services may perceive their health as poor or bad.  
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For example, in a multi-level analysis, after controlling for compositional factors, having 

a health check-up in the last year statistically predicted poor self-rated health 

(Subramania, Kawachi, & Kennedy, 2001).   

 It is important, however, to examine self-rated health as a predictor for health-

promoting behaviors, because self-rated health may indicate the extent to which people 

perceive distress and the degree to which people will be able to perform a certain health-

promoting behavior, such as exercise.  However, few studies have investigated the impact 

of self-rated health on exercise in a nationally representative sample (Bjorner et al., 1996).  

It is well-known, however, that poor perceived health increased the use of medical 

facilities.   

 Regarding exercise, in a longitudinal analysis, a study of 162 older people showed 

that positive self-rated health in adulthood predicted exercise and physical activity in later 

life (Holahan & Suzuki, 2004).  Consistent with this longitudinal relationship, the effect 

of self-rated health on exercise and physical activity, especially as a predictor, can be 

seen in a study in Canada (Bailis et al., 2003).  

 Unlike exercise, people who evaluate their health as poor or bad may make 

greater use of medical care facilities (Gill & Sharpe, 1999; Karlsson, Joukamaa, Lahti, 

Lehtinen, & Kokki-Saarinen, 1997).  For example, Häkkinen (2002) found that self-rated 

health was strongly associated with the number of visits in adults aged 18 years or over in 

a longitudinal study.  Also, poor self-rated health increased outpatient clinic visits in 

older adults (Chou & Chi, 2004).  In addition, positive self-rated health was associated 

with a decreased risk in both a first and second hospitalization for all causes (Kennedy, 
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Kasl, & Vaccarino, 2001). Regardless of age, although few studies have considered age 

differences in the relationship between self-rated health and office visits, it is possible 

that how people evaluate their health may influence the utilization of medical facilities.  

Self-Rated Health as a Mediator 

  Social comparison may increase the perceived capability of performance because 

social comparison has characteristics similar to observational learning (Bandura, 1997; 

Berger, 1977), such as friends or similar others as comparison targets.  Also, if 

observational learning can be seen as an example of information attainment, the self-

concept provides a source of incentive or motivation when it covers future goals (Markus 

& Nurius, 1986; Markus & Herzog, 1992).  Upward social comparison may give 

opportunities to gain information from others (Taylor & Lobel, 1989; Taylor, Neter, & 

Wayment, 1995) and may become a mediator of motivation (Buunk et al., 1990; Major, 

Testa, & Blysma, 1991; Wheeler, 1966; Wood & Taylor, 1991), which could prompt 

them to engage in health-promoting behaviors such as exercise.  

 As for office visits, the more depressive symptoms and perceived symptoms 

increase (Mechanic & Volkart, 1961; Parsons, 1951), the more negatively people may 

evaluate their health, which would result in using health service facilities.  When people 

perceive negative emotions such as depressive symptoms, they may negatively evaluate 

their health (Angel & Guarnaccia, 1989; Berkman et al., 1986; Cole & Dendukuri, 2003; 

Fylkesnes & Førde, 1992; Stoller, 1984).  Negative emotions increased poor-health 

perception (Angel & Guarnaccia, 1989; Berkman et al., 1986; Cole & Dendukuri, 2003; 

Fylkesnes & Førde, 1992; Stoller, 1984).  The use of medical facilities was a function of 
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both the inclination to adapt to “the sick role” (Parsons, 1951) and experience of distress 

(Mechanic & Volkart, 1961).  Thus, persons who negatively evaluate their health because 

of being sick may visit medical facilities.  Therefore, it is possible that people who 

perceive depressive symptoms may rate their health poorly, which produces more office 

visits. 

 In addition to depressive symptoms, perceived symptoms may directly produce 

poor self-rated health (Ferraro, 1980; Johnson & Wolinsky, 1993; Jylhäe et al., 1986; 

Moum, 1992; Stoller, 1984) because perceived symptoms may generate negative 

emotions (Carels et al., 2004; Gil et al., 2004; Kolk, Hanewald, Schagen, & Gijsbers van 

Wijk, 2003).  Since people who perceive negative emotions caused by perceived 

symptoms may go to physicians’ offices (Gil et al., 2004), similar to depressive 

symptoms, there is a mediator effect of self-rated health between perceived symptoms 

and the use of health care services.   

 In sum, self-rated health represented how people felt rather than their actual 

health condition.  Positive self-rated health was associated with longevity and lower 

physical limitations, as well as lower perceived symptoms and lower depressive 

symptoms.  Self-rated health could be a psychological outcome in social comparisons 

because social comparisons, or cognitive-centered coping, may reduce perceived stress.  

Moreover, self-rated health might indicate the perceived capability of performance.  

Regardless of age, positive self-rated health was associated with exercise positively and 

health service utilization negatively.   
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Illness Vulnerability 

Illness Vulnerability and its Mechanism 

 Perceived vulnerability to disease is defined as the beliefs or perceptions about the 

chance of getting a specific disease.  Perceived vulnerability is an important component 

in health behaviors, and vulnerability, susceptibility, and perceived risk are equally 

utilized (Kirscht, 1983).  Several studies have documented lower-risk estimations 

concering health problems.  Kirscht and his associates (1966) conducted a national 

survey regarding a person’s vulnerability to gum disease, dental decay, tuberculosis, and 

cancer.  They found that people estimated other people as more vulnerable than 

themselves to all four diseases, and perceived themselves at a lower risk.  These biased 

risk estimations were also documented in research on swine flu (Larwood, 1978), AIDS 

(Bauman & Siegel, 1987; Joseph, Montgomery, Emmons, & Kirscht, 1987; Kershaw, 

Ethier, Niccolai, Lewis, & Ickovics, 2003; van der Velde, van der Pligt, & Hooykaas, 

1994), and cardiovascular disease (Dolinski et al., 1987; Kreuter & Strecher, 1995; Lee, 

1989; Weinstein & Lachendro, 1982).   

 There are mechanisms to induce positive risk estimates.  One possible explanation 

of positive biased estimation may be that they act as a defense mechanism to avoid 

anxiety (Freud, 1935), because there was a positive association between worry and 

specific disease vulnerability in one study (Kirscht et al., 1966).  A review also reported 

that negative traits and states (Helweg-Larsen & Shepperd, 2001) and the severity of 

health threats (McKenna & Albery, 2001) were associated with a reduced positive 

estimate of one’s own risks.  However, in an experimental study, Weinstein (1980) found 
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that students overestimated their positive future life events and underestimated negative 

future life events, especially the likelihood of having a heart attack, getting lung cancer, 

and contracting venereal diseases.  He concluded that it may not be true that the higher 

the threat to health status, the more positive the estimate of risks (Weinstein, 1980). 

 Another possible explanation of positively biased estimates would be the effects 

of relative-risk estimation.  Relative-risk estimation is defined as perceiving ourselves to 

be at a lower, the same, or a higher risk than similar persons in a reference group 

(Weinstein, 1982).  Weinstein (1980; 1984) investigated this relative-risk estimation.  In 

one study (Weinstein, 1983), participants evaluated their own risk factors for health 

threats and received information about their peers’ health status.  When comparing 

themselves with peers, their risk judgments became less optimistically biased (e.g., 

diabetes, heat attack, drinking).  Within comparisons, when participants saw others as 

being more at risk, participants overestimated their relative-risk judgments regarding 

heart attacks, cancer, and drinking (Weinstein, 1984).  To the contrary, participants who 

did not receive information about their peers’ health status made lower risk estimates for 

themselves (Weinstein, 1984).  By using an egocentrism hypothesis, that is, misfortune 

happens to others, not to ourselves, Weinstein (1982) found that, under the condition 

reinforcing participants to pay attention to peers’ risk factors, participants decreased their 

optimistic judgments.  When similar others develop a given health problem, people may 

be more likely to perceive themselves as vulnerable to the disease (Lek & Bishop, 1995; 

McCoy, Gibbons, Reis, & Gerrard, 1992; Weinstein, 1980).  Thus, like self-rated health, 
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comparison with others may induce favorable risk judgments, and comparison with 

others’ risks or negative consequences may generate realistic risk judgments.   

Illness Vulnerability and Health 

 People who perceived their overall health as poor may be more likely to evaluate 

their health risk as higher (Avis, Smith, & McKinlay, 1989; Harris & Guten, 1979).  For 

example, Kulik and Mahler (1987) found that although sick and healthy students did not 

differ in their risk perception for non-health problems, sick students felt more at risk for 

health problems than did healthy students.  Thus, health status may be an important factor 

in estimating illness vulnerability.  

  Several possible effects of health status on illness vulnerability may exist.  First, 

negative emotions activated by illness vulnerability may increase risk estimations.  Little 

research has been conducted showing the relationship between illness vulnerability and 

negative emotions, especially depression.  However, several studies documented that 

illness vulnerability caused by medical diagnoses increased negative emotions.  For 

example, 575 men with no previous heart disease symptoms were informed of an 

increased risk over the next three years.  Participants who did not receive any 

interventions reported psychological distress over three years (Horowitz, 1980).  Bloom 

and Monterossa (1981) also found that the diagnosis of heart disease by a physician 

generated depressive symptoms in a probability sample.  These findings were also 

observed in regard to genetic test results of Huntington’s disease (Codori, Slavney, 

Young, Miglioretti, & Brandt, 1997; Lawson et al., 1996; Taylor & Myers, 1997; Tibben, 

Timman, Bannink, & Duivenvoorden, 1997), ovarian-breast cancer (Lerman et al., 1996; 
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Reelick, de Haes, & Schuurman, 1984), and HIV (Perry, Jacobsberg, & Fishman, 1990; 

Pugh, Riccio, Jadresic, & Burgess, 1994). 

 Some research found that depressed people estimated their risks accurately 

(Lewinsohn, Mischel, Chaplin, & Barton, 1980).  For example, the self-rating of 

desirable personality traits (e.g., a positive outlook on life) in a clinically depressed group 

was more similar to the observer ratings than the self rating in a non-depressive group 

(Lewinsohn et al., 1980).  Also, depressed people judged themselves as less likely to 

experience positive future events and more likely than others to experience negative 

events (Alloy & Ahrens, 1987; Pyszczynski, Holt, & Greenberg, 1987).  Thus, depression 

might be positively associated with illness vulnerability.  

 Perceived symptoms are also associated with perceived illness vulnerability.  That 

is, perceived symptoms produced higher risk estimations.  Only a few studies exist to 

directly investigate the relationship between perceived symptoms and perceived 

vulnerability to a specific illness (Leventhal, Easterling, Leventhal, & Cameron, 1995).  

For example, 100 college students reported that if signs of a health problem have not 

appeared by the time a person is 20 years old, the problem was less likely to happen to 

him or her (Weinstein, 1982).  Also, individuals with irritable bowel syndrome perceived 

themselves as more likely to suffer from deep vein thrombosis (Crane & Martin, 2002).   

 The relationship between perceived symptoms and illness vulnerability may be 

influenced by worry (Weinstein, 1982) or negative affect (Crane & Martin, 2002).  

Persson and Sjöberg (1987) examined the relationships between subjective ratings of 

mood and somatic symptoms in experimental studies.  Correlational analysis revealed 
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relations both between and within the perceived mood status and somatic symptoms.  A 

time-series analysis showed that the strongest explanatory factor for converging 

correlations was from current perceived symptoms to current self-reported mood.  

Negative mood and state and trait anxiety increased perceptual sensitivity, attention to 

life-threatening stimuli (Öehman, Flykt, & Esteves, 2001), and personal risk estimates 

(Helweg-Larsen & Shepperd, 2001).  For example, several researchers found a direct 

effect of negative affect on perceived susceptibility to a specific illness, such as HIV risk 

(Lucenko, Malow, Sanchez-Martinez, Jennings, & Devieux, 2003) and depression 

(Gilboa & Gotlib, 1997).  Perceived symptoms increase illness vulnerability and negative 

emotions might mediate this relationship.  

 Little is known about the relationship between perceived friend support and 

perceived illness vulnerability.  However, since social support has been associated with 

perceived controllability (Prenda & Lachman, 2001) through gaining information in 

upward comparison (Taylor & Lobel, 1989), it is possible that perceived friend support 

would reduce perceived illness vulnerability.  This is because many studies have found 

that perceived controllability decreases perceived illness vulnerability (Harris, 1996; 

Helweg-Larsen & Shepperd, 2001; Hoorens & Buunk, 1993; Klein & Helweg-Larsen, 

2002; Schwarzer, 1994; Weinstein, 1984).   

Health Behaviors 

 The effectiveness of perceived susceptibility to diseases as a tool in intervention 

programs has been examined since the 1950s.  Hochbaum (1956) conducted a survey 

regarding obtaining X-rays to prevent tuberculosis.  He found that 55% of 798 
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participants thought that they were likely to contract tuberculosis and that X-rays may 

reveal whether they had this disease.  Over 80% of this group (about 350 participants) 

voluntarily obtained X-rays, even though they did not have any symptoms.  Also, the 

combination of perceived susceptibility of having tuberculosis and beliefs about the 

overall benefits from early detection resulted in people having X-rays (Hochbaum, 1958). 

 A possible mechanism may stem from the effects of fear on attitudes and 

behavioral changes.  Perceived threats include illness vulnerability to the threat and the 

perceived severity of the threat (Rogers, 1975; Rosenstock, 1974).   Threats cause fear 

(Karren, Hafen, Smith, & Frandsen, 2002), and protective behaviors reduce fear 

(Hovland, Janis, & Kelley, 1953).   Thus, strong fear information from the perceived 

threats produced attitude changes (Berkowitz & Cottingham, 1960); when fear was 

aroused, effective information may be important to behavioral changes (Leventhal, 

Singer, & Jones, 1965).  Therefore, illness vulnerability is an important predictor of 

health behaviors.  

 

Illness Vulnerability and Exercise.  

 There is evidence that illness vulnerability to heart disease is negatively 

associated with exercise initiation.  For example, Gottlieb and Baker (1986) found that 

perceived susceptibility to heart disease reduced exercise frequency among young and 

middle-aged participants.  This negative relationship between the perceived susceptibility 

to heart disease and exercise intention or frequency has been observed in studies 

regarding firefighters (Lindsay-Reid & Osborn, 1980), heart disease patients (Godin, 
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Valois, Jobin, & Ross, 1991), and joggers (Slenker, Price, Roberts, & Jurs, 1984).  Also, 

the perceived susceptibility to heart disease was associated with dropout from a cardiac 

rehabilitation program in male heart disease patients (Oldridge & Streiner, 1990).  Fuchs 

(1996) examined 299 subjects aged 40 to 70 years who completed questionnaires in a 

longitudinal study.  A zero-order correlation revealed that illness vulnerability was 

negatively associated with exercise intention and exercise behavior.  After adding other 

health beliefs in a structural equation model, the model showed a positive relationship 

between illness vulnerability and exercise intention in people in the precontemplation and 

contemplation stages, and a non-significant relationship between illness vulnerability and 

exercise intention in exercisers.  Fuchs thought that illness vulnerability may be of benefit 

during the initiation stage to create positive exercise intentions.  

 One possible mechanism for the negative relationship between illness 

vulnerability for heart disease and exercise intention might be that strong fear arousals 

may produce a defensive process.  Little research has been done on the relationship 

between heart disease vulnerability and exercise intention.  However, the perceived 

susceptibility to tooth decay (Janis & Feshbach, 1953), automobile accidents (Berkowitz 

& Cottingham, 1960), and cancer from smoking (Janis & Terwilliger, 1962) indicated 

this defensive process in experimental studies.  In addition, negative emotions caused by 

illness vulnerability may have effects on lower exercise frequency (McWilliams & 

Asmundson, 2001) to reduce physiological arousals (e.g., elevated heart rate)(McNally, 

1996).  McWilliams and Asmundson (2001) found that state and trait anxiety levels were 

negatively associated with self-reported fitness levels in female college students.   
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 This inverse relationship between perceived susceptibility to heart disease and 

exercise intention may relate to personally relevant messages.  When people experienced 

a greater sense of personal involvement, they reported more fear (Jemmott, Ditto, & 

Croyle, 1986; Leventhal & Watts, 1966).  People who were sensitized to having heart 

disease were more likely to perceive themselves as susceptible to heart disease.  

Berkowitz and Cottingham (1960) examined the interaction effects between the degree of 

fear arousals from automobile accidents and personally relevant messages to change 

attitudes about safety belts.  They found that college students in strong fear arousal 

conditions changed attitudes toward using safety belts because of lack of driving 

experience, that is, low personal relevance.  They concluded that personally relevant 

messages would generate defensive processes.  Similarly, the negative effects of self-

relevant messages on behavior intentions have been documented in studies about 

fibrocystic disease and coffee (Kunda, 1987; Liberman & Chaiken, 1992; Sherman, 

Nelson, & Steele, 2000) and self-appearance and tanning (Jones & Leary, 1994).  Higher 

self-relevant messages may increase the degree of fear arousals.  

 Also, perceived symptoms may disrupt exercise intention formation.  Cameron 

and Leventhal (1995) examined the interaction effects between the degree of illness 

vulnerability and perceived symptoms regarding exercise intention and frequency in 

college students over time.  They found that reassuring messages were effective in a 

group with low perceived symptoms and high perceived illness vulnerability.  The 

messages did not influence exercise intention for participants with high perceived 
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symptoms and high perceived illness vulnerability.  Perceived symptoms, therefore, may 

be a moderator of exercise intention formation.   

 As for age differences, a middle-aged group might show an inverse relationship 

between illness vulnerability and exercise frequency.  One study conducted research 

about the relationship between illness vulnerability and exercise intention across age 

groups (Lindsay-Reid & Osborn, 1980).  They found that illness probability covering 

cancer, heart attacks, and strokes was positively associated with age.  However, exercise 

compliance was negatively associated with the illness probability index in a middle age 

group aged 41 to 51 years.   

 Also, illness vulnerability may not have a strong negative impact on exercise 

intention formation in older people.  Older people perceived higher illness vulnerability 

and multiple symptoms, and might be more likely to be diagnosed with a certain disease, 

or experience a high personally-relevant condition.  They may perceive strong fear from 

illness vulnerability, which may disrupt exercise intention formation.  However, they 

were also cognitive copers.  That is, they often used more cognitive-centered coping (e.g., 

social comparison) than other age groups when they perceived fear arousals, and may be 

less likely to show the negative impact of illness vulnerability.  Thus, illness vulnerability 

could have a more negative effect on exercise frequency in a middle age group than in an 

older age group. 

 

Illness Vulnerability and Office Visits.  
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 Office visits for prevention have been consistently associated with illness 

vulnerability.  Regarding screening, many research studies revealed that perceived 

susceptibility to cancer was associated with screening intentions, such as Pap tests for 

cervical cancer (Bish, Sutton, & Golombok, 2000; Kegeles, 1969; Marteau, Hankins, & 

Collins, 2002), mammograms for breast cancer (Calnan, 1984; Katapodi et al., 2004; 

Umeh & Rogan-Gibson, 2001), fecal occult blood tests (Farrands, Hardcastle, 

Chamberlain, & Moss, 1984; Lipkus et al., 1996; Price, 1993), sigmoidoscopy (Brenes & 

Paskett, 2000; Lipkus et al., 1996) and genetic tests for colorectal cancer (Bunn, 

Bosompra, Ashikaga, Flynn, & Worden, 2002).  The perceived susceptibility to high 

blood pressure also predicted screening (King, 1982).  

 In addition, the utilization of medical care services was associated with illness 

vulnerability.  Leavitt (1979) found that members of health maintenance organizations 

(HMOs) visited a physician’s office when they perceived susceptibility to cancer.  His 

study also revealed that patients with high perceived illness vulnerability had a 

significantly greater number of ambulatory visits.  Furthermore, in a path analysis, illness 

vulnerability to heart disease and lung cancer directly predicted office visit frequency in 

community samples (Rundall & Wheeler, 1979).  

 However, several studies have failed to show a significant association between 

illness vulnerability and undergoing cancer screening (Burack & Liang, 1987; Drossaert, 

Boer, & Seydel, 1996; Sandler, DeVellis, Blalock, & Holland, 1989).  In a correlation 

analysis, for example, Hay and colleagues (2003) found that illness vulnerability for 

colorectal cancer was not associated with adherence to colorectal cancer screening in 
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participants aged 50 years or over.  They did not include illness vulnerability in their 

further analysis.  In addition, a study of HMO members aged 50 to 74 years showed that 

the perceived susceptibility to colon cancer was not associated with the intention of 

undergoing colon cancer screening (Myers et al., 1994). 

 Further, effects of illness vulnerability disappeared in a linear regression analysis 

for mammography.  Diefenbach, Miller, and Daly (1999) examined psychological 

predictors of having a mammogram in a longitudinal study among women with a mean 

age was 42.8.  Multiple logistic regression analysis found that, after their model included 

baseline screening behavior, anxiety and worry, and age as predictors, age still remained 

as a statistically significant predictor, but illness vulnerability did not have enough power 

to predict having a mammogram at the one year follow-up.   

 Several studies observed that older people were more likely to undergo screening 

(Bunn et al., 2002; Diefenbach et al., 1999; Weinberg, Turner, Wang, Myers, & Miller, 

2004).  For example, in a population-based study, correlations and factor analysis using 

oblique rotation found that older people maintained office visits for medical check-ups, 

mammography, and cervical cancer (Liang, Shediac-Rizkallah, Celentano, & Rohde, 

1999).  When they engaged in other screenings, they were more likely to have a 

mammogram (Augustson et al., 2003).  Illness vulnerability was one of the psychological 

predictors for undergoing screening (Clemow et al., 2000; Weinberg et al., 2004) and 

seeking medical care (Leventhal et al., 1995).  

 It is, therefore, possible that there might be several mediators of the relationship 

of perceived susceptibility between illness and office visits for the elderly.  One of the 
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possible mediators might be a family history of illness.  Bosompra, Flynn, Ashikaga, 

Rairikar, Worden, and Solomon (2000) investigated how psychosocial variables 

influenced undergoing genetic testing for cancer risk.  A study of 622 adults aged 18 to 

75 revealed that a direct effect and indirect effects existed between having a family 

history of cancer and intentions of having genetic testing.  They concluded that since age 

correlated with family history of cancer positively, illness vulnerability may predict 

intentions of genetic testing.  Many studies found positive effects of family history of 

illness on intentions of having a mammogram (Lerman, Rimer, Trock, Balshem, & 

Engstrom, 1990; Murabito et al., 2001) and colorectal cancer screening (Codori, Petersen, 

Miglioretti, & Boyd, 2001; Manne et al., 2002) among participants, including older 

people.  

 A second possible mediator of office visit frequency could be perceived 

symptoms.  Perceived symptoms have consistently been associated with office visits 

(Berkanovic, Telesky, & Reeder, 1981; Cameron, Leventhal, & Leventhal, 1993; 

Cameron, Leventhal, & Leventhal, 1995; Leavitt, 1979; Leventhal et al., 1995; Leventhal, 

Leventhal, Schaefer, & Easterling, 1993).  In middle-aged and older people, the more 

they perceived symptoms, the more they used medical services, and office visitors 

reported more symptoms than non-office visitors (Cameron et al., 1993).  The older age 

group was more likely to use medical services than the middle age group when they 

perceived symptoms.  This group difference may come from the number of preexisting 

chronic illnesses (Leventhal et al., 1993).  That is, if people do not know the causes of 
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their symptoms, they may become information seekers (Cameron et al., 1995; Leventhal 

et al., 1995).  

 Thus, aging may moderate the relationships between illness vulnerability and 

screening intentions and behaviors through family history of illness and perceived 

symptoms.  Older people may illustrate a stronger relationship between illness 

vulnerability and office visits than other age groups.  Few studies have considered age 

differences in the relationship between illness vulnerability and office visits.  

 In sum, illness vulnerability was generally underestimated.  Depression generated 

by a medical diagnoses and perceived symptoms may be positively associated with 

illness vulnerability, which results in accurate risk estimate.  Negative emotions may be 

mediators between perceived symptoms and illness vulnerability.  In addition, relative 

risk estimation may generate biased risk estimates.  Finally, illness vulnerability is an 

important psychological variable to promote health-promoting behaviors in adults and 

elderly.  Illness vulnerability may have a strong relationship with office visits.  However, 

it might have a strong negative impact on exercise in the middle age group, but not the 

older age group.  

Perceived Friend Support 

Definition 

 The definition of friendship varies.  Because several studies found that friendship 

networks tended to be homogeneous regarding values, interests, income, martial status, 

and occupations across age groups (Fischer, 1982; Laumann, 1973),  friend support, 
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might entail people’s perceptions that people have similar characteristics.  In Weiss and 

Lowenthal’s study (1975), 90% of participants across age groups reported that their 

closest friends were close to their age.  A sense of similarity, such as sharing experiences, 

sharing activities, similar general behaviors, and similar interests, was the strongest factor 

to describe what friends were.  However, friendship in the middle age group showed 

fewer complexities (such as co-workers) than in the older age group.  Older people had 

more multidimensional friendships than those in younger groups.  Previous studies have 

consistently observed that homogeneous friends have been a reference group in social 

comparison (Kaplan & Baron-Epel, 2003; Maddox, 1962) and have played a key role as 

supporters for older people (Barker, 2002; Nocon & Pearson, 2000).  It is important, 

therefore, to examine the relationship between friend support, self-rated health, and 

health behaviors across age groups.   

 Social support, social network, and social integration are often used 

interchangeably (House, Umberson, & Landis, 1988).  Social networks can be defined as 

the net of environmental relationships around persons (Fischer, 1982; House et al., 1988; 

Laumann, 1973).  Support would mean health-promoting or positive aspects of 

relationships (House et al., 1988).  Social support, thus, could be treated as a sub-domain 

of social networks (Berkman, Glass, Brissette, & Seeman, 2000) and an important 

functional content of relationships (House, 1981), which may influence health-promoting 

behaviors.  The concept of this model, or a main effect model, implies that larger social 

networks and stronger integration would generate positive well-being, because social 

networks may provide positive rewards and positive psychological assets (Cohen & Wills, 
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1985).  This functional concept in social support is categorized in the sociological 

approach (Cohen et al., 2000), or quantitative approach.  For example, House (1981) 

functionally categorized social support into four types: emotional, instrumental, 

informational, and appraisal support.   

 Another aspect of social support is the cognitive approach (Cohen et al., 2000).  

Stressful social situations may represent not receiving proper information or feedback 

from a social environment, which results in unanticipated outcomes (Cassel, 1976).  

Social support may facilitate coping towards negative life events (Cobb, 1976).  A 

cognitive approach in social support, thus, implies the perception that others will provide 

resources when needed (Cohen et al., 2000), and social support may be stress buffering 

toward negative life events or health threats like diseases (Cohen et al., 2000; Cohen & 

Wills, 1985; House, 1981).  Although support functions can be distinguished 

conceptually, it may be difficult to differentiate between perceived social support, 

emotional support, and companionship (Cohen & Wills, 1985).  Importantly, during 

negative life events, if social support items include the perceived availability of 

interpersonal resources, or a qualitative approach, such studies may be able to find stress-

buffering effects (Cohen & Wills, 1985).  This study, therefore, will treat perceived social 

support, emotional support, companionship, and availability of social support 

interchangeably to examine the effect of friend support. 

Social Support and Health 

 Social support measured by social interaction frequency items clearly influenced 

mortality in older samples (Berkman & Syme, 1979; Blazer, 1982; House, Robbins, & 
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Metzner, 1982).  Several studies found that the frequency of social interaction reduced 

mortality risk primarily for males (Berkman et al., 2004; House et al., 1982; Schoenbach, 

Kaplan, Fredman, & Kleinbaum, 1986).  In a 10-year longitudinal study of 51,529 males 

aged 40 to 75 years, a higher frequency of social interaction statistically predicted 

longevity, after adjusting for possible covariates (Eng, Rimm, Fitzmaurice, & Kawachi, 

2002).  However, some studies also showed that the frequency of social interactions 

moderated mortality risk for both males and females (Orth-Gomér & Johnson, 1987; 

Seeman, 2000).  A study of 3,777 people aged 65 years or over showed that a lower 

frequency of social interactions predicted mortality over 5 years, regardless of gender 

(Fuhrer et al., 1999).  Regarding the cognitive approach, several studies showed a main 

effect between perceived social support, or emotional support, and a reduction of 

mortality (Kaplan et al., 1994; Penninx et al., 1997).  For example, 847 African-

American and Caucasian women with invasive breast cancer were followed over 9 years. 

The researchers found an interaction effect between the emotional expression level and 

the emotional support level.  That is, lower levels of emotional expression and lower 

levels of emotional support elevated mortality.  This interaction effect was most evident 

in early stage tumors (Reynolds et al., 2000).  Although few studies have examined the 

independent effect of friends’ support on mortality, it is possible that friends’ support has 

an effect on mortality.   

 Perceived social support was also related to actual physiological causes of death.  

There is consistent evidence that social support may be associated with risk of coronary 

heart diseases (CHD) (Berkman, 1995; Cohen, 1988; Smith & Ruiz, 2002; Uchino, 
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Cacioppo, & Kiecolt-Glaser, 1996).  Some studies have observed that healthy individuals 

decreased their risk of CHD when they perceived social or emotional support (Orth-

Gomér, Rosengren, & Wilhelmsen, 1993).  Social support may influence the allostatic 

load (Seeman, Singer, Ryff, Dienberg Love, & Levy-Storms, 2002); lower total 

peripheral resistance and increase cardiac output (Hawkley, Burleson, Berntson, & 

Cacioppo, 2003), resulting lower blood pressure (Cacioppo et al., 2002); and increase 

positive health behaviors (Ford, Ahluwalia, & Galuska, 2000; Sorkin, Rook, & Lu, 2002).  

For example, participants aged 58 to 90 years in a community were examined to 

investigate the relationship between loneliness, perceived availability of emotional 

support, perceived availability of companionship, and heart problems over 5 years 

(Sorkin et al., 2002).  Results revealed that loneliness, lower perceived availability of 

emotional support, and lower perceived availability of companionship independently 

increased the probability of being diagnosed with heart disease after controlling for age.  

Likewise, friends’ support was related to lower incidences of CHD (Fritz, Nagurney, & 

Helgeson, 2003; Uno, Uchino, & Smith, 2002).   

 Social support also influences immune functions (Kiecolt-Glaser, McGuire, 

Robles, & Glaser, 2002b; Uchino et al., 1996).  It may be because social support may 

contribute to having better quality sleep (Bryant, Trinder, & Curtis, 2004; Grossi, Perski, 

Evengård, Blomkvist, & Orth-Gomér, 2003; Lange, Perras, Fehm, & Born, 2003) and 

influence neuroendocrine regulation (Abercrombie et al., 2004; Heinrichs, Baumgartner, 

Kirschbaum, & Ehlert, 2003; Miller, Cohen, & Ritchey, 2002; Seeman & McEwen, 

1996), which would result in keeping immune functions stable.  Previous studies have 
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consistently found that positive social support maintained better immune systems among 

wives of cancer patients (Baron, Cutrona, Hicklin, Russell, & Lubaroff, 1990), medical 

students (Glaser et al., 1992), community residents (Cohen, Doyle, Skoner, Rabin, & 

Gwaltney, 1997), and spouse caregivers (Esterling, Kiecolt-Glaser, Bodnar, & Glaser, 

1994; Kiecolt-Glaser, Speicher, Glaser, Dura, & Trask, 1991).  Positive emotional 

support especially had a strong impact on immune regulation (Kiecolt-Glaser, McGuire, 

Robles, & Glaser, 2002a; Levy et al., 1990).  For example, Soler-Vila, Kasl, and Jones 

(2003) investigated the effects of perceived emotional support on breast cancer survival 

over 10 years.  Even after controlling for nuclear grade and estrogen and progesterone 

receptor status, if breast cancer patients could not freely talk about cancer with friends or 

relatives, they were more likely to die from any causes.  Although,little research has been 

conducted regarding the effects of friends’ support alone on immune functions in older 

people, it is clear that social support partly influences the onset and prognosis of diseases.   

 Social support influences psychological conditions as well as physiological 

conditions.  Classically, the incorporation of individuals into the social order may be 

important for their psychological status (Durkheim, 1960).  The loss of social ties and 

weak social controls and norms, which may work as social regulations for integration, 

could increase psychological distress and suicide rates (Bartels et al., 2002; Durkheim, 

1951; Turvey et al., 2002).  In addition, lower perceived availability of social support 

(Hybels, Blazer, & Pieper, 2001) and negative or strained social support generated 

psychological distress (Lincoln, 2000; Okun & Lockwood, 2003; Rook, 1984).  Similarly, 

positive or non-strained social support, which may increase social ties and perceived 
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support, has reduced psychological distress such as depression symptoms (Grainge, 

Brugha, & Spiers, 2000; Henderson, Korten, Jacomb, & Mackinnon, 1997; Krause, 1987) 

and suicide attempts (Kaslow et al., 2002; Thompson, Kaslow, Short, & Wyckoff, 2002).  

For example, Sherman (2003) examined participants aged 65 to 85 with knee pain to 

investigate the effects of negative relationships and the availability of social support 

functions on depressive symptoms over 30 months.  Multiple regression analysis revealed 

that, after including several demographic variables such as age, ethnicity, education, 

gender, and martial status, and health related variables, such as perceived health, pain, 

and osteoarthritis level, availability of social support negatively and perceived strained 

relationship positively predicted depressive symptoms over time.  In addition, regardless 

of confounding variables, an interaction effect between the availability of social support 

and perceived strained relationship existed.  That is, a lesser availability of social support 

and a higher perceived strained relationship indicated a higher depressive symptoms 

score.  

 Older people more than younger people may show that perceived social support 

decreases depressive symptoms.  Lynch, Mendelson, Robins, et al. (1999) examined the 

effects of perceived social support on depressive symptoms over one year.  Participants 

were categorized into an older group aged 60 years or over, a middle age group aged 35 

to 50 years, and a younger group aged 18 to 25 years.  Both the older and middle age 

groups showed that the frequency of social interaction and instrumental support from 

family and friends decreased depressive symptoms one year later.  On the other hand, 

only instrumental support decreased depressive symptoms in the younger group.  
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Moreover, Okun and Keith (1998) found that, regardless of gender, younger people aged 

28 to 59 years showed that positive spouse support had an important role in depressive 

symptoms.  On the other hand, positive relationships with any social support (spouse, 

children, and relatives or friends) were associated with lower depressive symptoms in 

older people aged 60 to 92 years.  Therefore, it is possible that positive social support and 

frequency of social interaction may strongly influence depression level in older people.  

In addition, friend support may reduce depressive symptoms more in older people than in 

younger people.   

 Social support might decrease symptom reports because loneliness that focuses 

people’s attention on themselves may increase symptom reports (Pennebaker, 1982, 

1994).  Mechanic (1980) followed 302 participants over 16 years, that is, from childhood 

to adulthood.  Mechanic found that education level, days absent from school, personal 

and family problems reported by the mother, teachers’ ratings of the child’s stoicism, and 

a retrospective report of major illnesses in a childhood were all correlated with perceived 

symptoms 16 years later.  He interpreted this result as showing that factors associated 

with perceived symptoms may create norms that could reinforce children to pay attention 

to their internal states, or, self-awareness increased symptom reporting (Pennebaker, 

1982, 1994).  

 Conversely, when people focus on environmental situations, people may decrease 

their attention on internal cues (Pennebaker, 1982, 1994).  Therefore, external attention, 

or being with someone, might decrease the symptoms reported (Kay, Guernsey de Zapien, 

Wilson, & Yoder, 1993; Russek, Schwartz, Bell, & Baldwin, 1998).  For example, 
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Stephens, Druley, and Zautra (2002) investigated older people who had a knee surgery 

for osteoarthritis, to see the effects of social support on recovery period over 6 weeks.  

They found that perceived availability of emotional, informational, and tangible support 

reduced knee pain over 6 weeks.  

 Interestingly, Stephens, Druley, and Zautra’s study (2002) also showed that 

perceived negative support that might increase negative emotions enhanced knee pain 

after 6 weeks.  Distress or negative affect, therefore, may mediate symptoms reported 

(Mechanic, 1972; Watson & Pennebaker, 1989).  For example, 60 patients who had 

surgeries for abdominal or thoracic cancer were interviewed at a clinic (Koller et al., 

1996).  Regardless of the origin of the cancer, negative affect was the strongest predictor 

of somatic symptoms.  Factor analysis revealed that somatic symptoms, negative affect, 

and experienced social stigma loaded on the same latent variable.  The physician’s rating, 

however, was not loaded on the latent variable.  This result implied that the symptoms 

reported were highly associated with negative emotions and negative social relationships.  

A physician’s diagnoses, however, did not account for the self-reported symptoms.  The 

negative affect on symptoms report was also replicated in another cancer sample (Koller, 

Heitmann, Kussmann, & Lorenz, 1999).    

Perceived Social Support and Health Behaviors 

 Exercise. Exercise frequency may be positively influenced by perceived social 

support (Krause, Goldenhar, Liang, & Jay, 1993; Seeman, Berkman, Charpentier, & 

Blazer, 1995), which would protect a person from being disabled (Seeman & Chen, 2002).  

Or, since perceived social support and social contact may prevent cognitive and 
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functional declines directly (Avlund et al., 2004; Unger, McAvay, Bruce, Berkman, & 

Seeman, 1999; Zunzunegui, Alvarado, Del Ser, & Otero, 2003), people who have 

positive social ties might enjoy an active life style.  However, inconsistent findings 

regarding the relationship between perceived social support and exercise have been 

observed.  For example, 12,611 participants aged 65 years or older in a community were 

examined to identify the relationship between psychosocial variables and the frequency 

of moderate physical activity (Kaplan et al., 2001).  Logistic regression analysis showed 

that, after controlling for age, education, martial status, BMI, functional status, smoking, 

and distress, perceived social support was associated with exercise frequency only for 

females.  In a sub-sample of 6,256 older adults with arthritis (Kaplan, Huguet, Newsom, 

& McFarland, 2003), after taking confounding variables into consideration, lower 

perceived social support was also associated with physical inactivity only for females.  

When overall samples were analyzed, perceived social support did not influence physical 

activity.  Also, exercise-specific social support was not associated with exercise 

adherence over time (Brassington et al., 2002).    

 Possible reasons that perceived social support may not relate to physical activity 

include social control and satisfaction with the relationship.  Social control refers to 

regulatory functions about people’s behaviors in the context of social integration 

(Durkheim, 1951; Parsons, 1951).  In health promotion, social control might encourage 

health-promoting behaviors.  However, even though social control did not cause distress, 

regardless of perceived social support, social control from members in social networks 

may not be associated with health-promoting behaviors in older adults (Rook, Thuras, & 
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Lewis, 1990), because if older people did not satisfy a relationship with members, social 

control from dissatisfied members generated negative emotions (Tucker, 2002), which 

may result in a sedentary life style.     

 Another possible explanation of this inconsistent finding may be that perceived 

social support might imply that older people depend on supporters, besides being 

recipients of encouragement for an active independent life.  For example, a study of 

4,136 cohort samples showed that, adjusted for age, gender, ethnicity, education, income, 

and physical health status, instrumental support increased disability risk, and family 

support did not have any relationship with being disabled (de Leon, Gold, Glass, Kaplan, 

& George, 2001) because older people may depend on family members regarding 

instrumental tasks (Stoller & Pugliesi, 1988).  Moreover, emotional support did not 

protect people from disabled conditions (de Leon et al., 2001), and perceived friend 

support only improved disabled conditions (de Leon et al., 1999).  Thus, perceived social 

support may imply dependency (Magai et al., 2001), and, unlike family members, older 

people might not be able to depend on friends regarding immediate instrumental needs. 

 In other words, older people often experience social control from their families 

(Rook & Ituarte, 1999; Tucker, 2002); family members, however, did not always 

influence health-promoting behaviors in older adults (Tucker, 2002).  In addition, several 

older people who had family support also mentioned friends as social control agents 

(Tucker, 2002).  Friends may not provide social control, but may give emotional support 

(Rook & Ituarte, 1999).  Thus, even after taking satisfactory relationships into 

consideration, friends may not act as social control agents.  Therefore, unlike younger 

  58



 

people (Dowda, Ainsworth, Addy, Saunders, & Riner, 2003; Leslie, Owen, Salmon, 

Bauman, & Sallis, 1999), the direct relationship between perceived friend support and 

exercise may not exist in older people.   

 Office Visits. Perceived social support reduces the frequency of office visits (Coe, 

Wolinsky, Miller, & Prendergast, 1984; Kouzis & Eaton, 1998), because perceived social 

support may decrease perceived stress and negative emotions (Pilisuk, Boylan, & 

Acredolo, 1987).  In addition, when people perceived high stress and low social support, 

they increased their health service utilization (Counte & Glandon, 1991).  For example, 

123 participants aged 65 or older were followed over one year to investigate the 

relationship between perceived symptoms, perceived social support and the frequency of 

health service utilization (Sheehan, Bass, Briggs, & Jacoby, 2003).  After controlling for 

perceived symptoms, depression, and physical conditions, perceived social support 

predicted lower health care utilization.     

 However, the relationship between perceived social support and screening 

behaviors may not show a direct linkage (Kang, Bloom, & Romano, 1994), even though 

social integration and social norms have consistently found an increase of screening 

intentions and actual behaviors (Levy-Storms, Bastani, & Reuben, 2004; Levy-Storms & 

Wallace, 2003; Suarez et al., 2000).  A little research has been conducted to see the 

relationship between perceived social support and office visits in regression analysis, 

which includes whether people had strained relationships with supporters or not.  Unlike 

younger people (Broadhead, Gehlbach, DeGruy, & Kaplan, 1989), when taking perceived 

controllability into consideration,  older people may not show any main relationship 
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between perceived social support and office visits because high emotional support and 

high perceived controllability may reduce health service use (Krause, 1988).   

  In sum, friend support is very important in older people, since it may work as a 

buffering effect toward negative life events such as having a disease.  Friend support may 

be associated with lower mortality and prevent people from having actual physiological 

causes of death such as CHD and immune system dysfunctions.  Friend support relates to 

depressive symptoms negatively in older people, but not in younger people.  Perceived 

symptoms might be negatively associated with friend support across age groups.  In older 

people only, friend support may not be associated with exercise.  Friend support may not 

reduce office visits in older adults. 

Perceived Controllability  

 Perceived controllability is defined as a generalized expectancy pertaining to 

connection between personal characteristics or actions, and a characteristic that remains 

stable across satiations and over time (Rotter et al., 1972).  In a developmental 

perspective, even though older people experienced uncontrollable situations such as 

physical problems (Seligman & Elder, 1986), perceived controllability was maintained 

(Brandtstädter & Baltes-Götz, 1990) and a positive self-concept remained in adulthood 

and aging (Markus & Herzog, 1992).  In order to maintain a sense of control, older 

people may shift from behavioral-centered coping to cognitive-centered coping (Folkman 

et al., 1987; Heckhausen & Schulz, 1995), and change their goals flexibly to adjust 

personal preference to constrained situations (Brandtstädter & Renner, 1990; Markus & 

Herzog, 1992).  Or, they may narrow their focus and devote their energies to reduce a set 
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of domains and compensate for certain losses by engaging in alternative behaviors 

(Baltes & Baltes, 1990).  Perceived controllability influences self-rated health and 

perceived friend support positively, and perceived illness vulnerability negatively.  Also 

control beliefs may have an impact on health behaviors directly and indirectly.  Thus, 

perceived controllability will moderate the relations between these variables.   

Self-Rated Health  

 The association between perceived controllability and self-rated health has been 

observed in many studies (Bailis & Chipperfield, 2002; Chipperfield, 1993).  In an 

ordinary least squares regression analysis, 1,406 older people in a community showed 

that the odds of positive self-rated health at a 4 years follow-up was predicted by positive 

self-rated health at the baseline after including morbidity, office visits, and demographic 

variables as predictors (Menec, Chipperfield, & Perry, 1999).  Also, the stability of the 

perceived controllability indicated better self-rated health and physical conditions over 

time (Chipperfield, Campbell, & Perry, 2004). 

 In psychological variables, perceived controllability relates to self-rated health, 

since perceived controllability may link to mortality (Chipperfield, 1993) and physical 

health (Rodin, 1986a, 1986b). For example, 4,317 individuals aged 65 to 111 years 

showed that perceived controllability was associated with their longevity 12 years later 

(Chipperfield, 1993).  In addition, perceived controllability in later life increased in 

specific domains, such as work, finances, and marriage (Lachman & Weaver, 1998).  

Domain-specific perceived controllability, especially perceived controllability over the 
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most salient roles, predicted longevity (Krause & Shaw, 2000).  Thus, perceived 

controllability strongly relates to self-rated health and physical health. 

 Self-rated health could mediate between perceived controllability and health -

promoting behaviors.  That is, the more perceived controllability increases, the more 

positively people may evaluate their health, which would result in increased health-

promoting behaviors.  As mentioned before, if people evaluate their health positively, 

they may perceive controllability (Brandtstädter & Baltes-Götz, 1990).  It could be 

possible, therefore, that persons who perceive controllability may engage in positive 

health behaviors (Weiss & Larsen, 1990) such as smoking cessation (Bennett, Norman, 

Moore, Murphy, & Tudor-Smith, 1997; Calnan, 1989) and exercise (Calnan, 1989; 

Menec & Chipperfield, 1997).  Therefore, people who perceived controllability may 

evaluate their health positively (Bobak, Pikhart, Hertzman, Rose, & Marmot, 1998; 

Godin & Kittel, 2004). 

Illness Vulnerability 

 The perceived controllability of getting diseases generated unrealistic optimism 

about susceptibility (Hoorens & Buunk, 1993; Weinstein, 1984).  Systematic reviews 

(Harris, 1996; Helweg-Larsen & Shepperd, 2001; Schwarzer, 1994) and a meta-analysis 

(Klein & Helweg-Larsen, 2002) supported this finding.  Moreover, lack of past 

experiences (Weinstein, 1982) and a low perceived frequency of an event (Chambers, 

Windschitl, & Suls, 2003) produced lower risk estimations, even over time (Shepperd, 

Helweg-Larsen, & Ortega, 2003).  That is, past experience could be a moderator in 

perceived control (Helweg-Larsen & Shepperd, 2001).  For instance,  van der Velde, van 
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der Pligt, and Hooykaas (1994) found that the experience of having sexual transmitted 

diseases and previous risk behaviors were associated with a high vulnerability to AIDS 

among gay males who had multiple partners.  Weinstein(1987) tried to replicate his series 

of studies in a community setting.  296 participants aged 18 to 65 years were selected 

from a telephone directory.  His findings replicated that the lack of past experience 

predicted a lower relative risk.  Also, a sample of students was generally unbiased 

regarding hereditary risk factors, and somewhat pessimistic about environmental risk 

factors (Weinstein, 1984), because it may be difficult to control genetic and 

environmental factors.   

Health Promoting Behaviors  

 For maintaining a positive stance toward their current selves, older people often 

changed their future selves by selecting other dimensions in their self-concept (Markus & 

Herzog, 1992), and health-related self-concept was dominant in older people (Frazier, 

Johnson, Gonzalez, & Kafka, 2002; Hooker, 1999).  When older people selected positive 

health conditions as their future self, they were more likely to engage in health-promoting 

behaviors (Hooker & Kaus, 1994).   

 Interestingly, because items measuring one’s self-concept included perceived 

controllability such as capability (Markus & Nurius, 1986) or mastery (Ryff, 1991), it 

may be possible that the more people perceived controllability, the better self-concept 

they had.  Thus, if self-rated health remains positive, perceived controllability would be 

higher in the life-course process.  Consequently, since perceived controllability might be 
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associated with health-promoting behaviors, older people who evaluated their health as 

better or excellent may engage in health-promoting behaviors such as exercise.    

 On the other hand, as for office visits in older people, several studies could not 

find a main effect of perceived social support on medical care utilization.  The possible 

moderator variable for health service use is perceived controllability.  In a linear 

regression analysis, Krause (1988) could not observe that the model, including emotional 

support and perceived controllability, influenced office visits.  Instead, he found an 

interaction effect between emotional support and perceived controllability in 265 older 

people.  That is, when older people perceived high emotional support and had control 

beliefs, they decreased their office visit frequency for physicals and check-ups.   

Confounding Variables 

Income 

 Household income was negatively associated with self-rated health, which linked 

to mortality (Franks, Gold, & Fiscella, 2003).  Also, lower income was correlated with 

lower perceived control (Shaw & Krause, 2001) and depressive symptoms (Angel, Frisco, 

Angel, & Chiriboga, 2003).  Household income was associated with exercise (Crespo, 

Smit, Andersen, Carter-Pokras, & Ainsworth, 2000).  If people were in a lower-income 

group, they were less likely to be involved in physical activity in their leisure time.  In 

addition, low- and medium-income neighborhoods had fewer free-for-use resources than 

high-income neighborhoods (Estabrooks, Lee, & Gyurcsik, 2003).  Income may be 

associated not only with individual conditions, but also with neighborhood conditions 
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such as access to facilities.  Lower income was associated with non-insurance, and health 

insurance coverage was associated positively with the use of health care services (Powell-

Griner, Bolen, & Bland, 1999).  Worse physical functioning increased emergency 

utilization (Shah et al., 2003), but decreased the use of several preventive services, such 

as mammography and pap smears (Wright, Fortinsky, Covinsky, Anderson, & Landefeld, 

2000).  Perhaps, compared to vaccines, mammography and Papanicolaou may not be 

suggested by health care providers if people are frail.  

Education 

 People who attained higher education evaluated their health positively (Bailis et 

al., 2001; Franks et al., 2003; Lantz et al., 2001).  There was a negative relationship 

between educational level and depressive symptoms (Almeida-Filho et al., 2004; 

Droomers, Schrijvers, van de Mheen, & Mackenbach, 1998).  Perceived illness 

vulnerability was also negatively associated with education level (Katapodi et al., 2004).  

Education level might be strongly associated with health-promoting behavior in older 

adults.  Older people who attained higher education were frequently involved in physical 

activity in their leisure time (Clark, Patrick, Grembowski, & Durham, 1995; Kaplan et al., 

2001).  Higher education levels also predicted the use of preventive services in older 

people (Fox et al., 2004).  This may be because education level indicates their knowledge 

of benefits from physical activity and medical care facilities.   
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Gender 

 Regardless of gender, older people evaluated themselves as having better health 

(Strawbridge & Wallhagen, 1999).  However, the prediction of mortality from self-rated 

health in men was stronger than in women (Baron-Epel, Shemy, & Carmel, 2004; Jylhä, 

Guralnik, Ferrucci, Jokela, & Heikkinen, 1998).  This may imply that women’s self-rated 

health evaluates more varieties of sources than men’s, besides physiological conditions.  

Compared to older men, older women were more likely to have perceived depressive 

symptoms (Chiriboga, Black, Aranda, & Markides, 2002; Murtagh & Hubert, 2004), 

because older women may suffer from disability (Murtagh & Hubert, 2004) and financial 

strain (Keith, 1993).  The prevalence of smoking in men is slightly higher than in women 

(Emery, Gilpin, Ake, Farkas, & Pierce, 2000; Etter, Prokhorov, & Perneger, 2002).  

Women showed that the prevalence of physical inactivity was higher than in men, that 

women were less likely to engage in vigorous activity (Grzywacz & Marks, 2001), and 

that women were more likely to choose walking (Crespo, Ainsworth, Keteyian, Heath, & 

Smit, 1999; Eaton, Nafziger, Strogatz, & Pearson, 1994).  Because high-incomes for 

women were associated with vigorous activity and higher-educated women remained 

physically active over their life span (Grzywacz & Marks, 2001), their exercise patterns 

may depend highly on contextual factors.  Women were more likely to visit primary care 

clinics and diagnostic services (Bertakis, Azari, Helms, Callahan, & Robbins, 2000; 

Green & Pope, 1999).  The discrepancy between men and women may be influenced by 

environmental and contextual conditions such as lay referral patterns (Schoenberg, Amey, 

Stoller, & Muldoon, 2003); that is, older men depended more on spouse suggestions than 
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older women.  On the other hand, older women used a variety of sources including a 

medical expert (Merzel, 2000).  Perceived symptoms in women was a strong predictor of 

the use of health services because women were more sensitive to symptoms and may 

have greater acceptance of the “sick role” (Verbrugge, 1985).  

Martial Status 

 Spouse support was associated with better self-rated health (Bookwala & Schulz, 

1996) and moderated mortality (Helweg-Larsen & Shepperd, 2001).  Spouse emotional 

state and support influenced depressive symptoms.  When osteoporosis patients were 

more depressed and felt increased pain, their husbands became more depressed and angry 

(Druley, Stephens, Martire, Ennis, & Wojno, 2003).  In addition, poor quality of spouse 

care increased recipients’ depressive symptoms (Martire, Schulz, Wrosch, & Newsom, 

2003).  Regarding health behaviors, not being married was positively associated with 

being overweight and being physically inactive (Kaplan et al., 2003).  In addition, when 

wives were involved in moderate activity, their husbands also conducted a similar-

intensity exercise (Wilson, 2002).  People who were interested in screening had high 

perceived social support scores, including spouse support (Wardle, McCaffery, Nadel, & 

Atkin, 2004).  Martial dissolution increased mental health service utilization, but marital 

harmony appeared protective against physician visits (Prigerson, Maciejewski, & 

Rosenheck, 1999).  Also, widowhood increased health care costs, compared to having 

harmonious marriages (Prigerson, Maciejewski, & Rosenheck, 2000).  A better quality of 

spouse support may decrease depressive symptoms and increase health-promoting 

behaviors because a spouse may force social control over health-promoting behaviors. 
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Ethnicity  

 Self-rated health varies across ethnicity backgrounds.  More Caucasians than 

African-Americans and Hispanics evaluated their health positively (Franks et al., 2003; 

George & Lynch, 2003; Shetterly, Baxter, Mason, & Hamman, 1996).  Self-rated health 

also predicted mortality for minority group members only (Ferraro & Kelley-Moore, 

2001), because, variance in self-rated health may be associated with obesity (Okosun et 

al., 2001), lower SES (Adler, Epel, Castellazzo, & Ickovics, 2000), and lower 

neighborhood affiliation (Browning, Cagney, & Wen, 2003), which were more prevalent 

in minority group members.  Minority group members experienced more depressive 

symptoms than Caucasian people (Plant & Sachs-Ericsson, 2004) because factors 

associated with depressive symptoms were more frequent in minority group members, 

such as a high Body Mass Index (BMI) and chronic diseases (Dunlop, Song, Lyons, 

Manheim, & Chang, 2003).  Thus, the use of ethnic backgrounds as a confounding 

variable may help to control for variance associating with these variables that may not be 

available on the data set.  As for health behaviors, African-Americans and Hispanics 

showed higher physical inactivity in their leisure time than Caucasians (Crespo et al., 

2000).  Minority older women reported that caregiving and lack of energy to exercise 

were barriers to exercise (King et al., 2000).  Caregivers may be influenced by cultural 

norms such as gender roles, and may have increased fatigue, which could link to physical 

inactivity.  Even more African-Americans reported an immediate care-seeking intention 

than Caucasians when they perceived symptoms (Adamson et al., 2003); African 

Americans and Hispanics were more likely to be hospitalized for ambulatory care 
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sensitivity (Laditka, Laditka, & Mastanduno, 2003) and less likely to have a 

mammogram (Selvin & Brett, 2003).  However, regardless of ethnicity, having a usual 

source of care was a single predictor of having breast and cervical cancer screening 

(Selvin & Brett, 2003).  Insurance coverage and income may be important factors in 

ethnicity differences.  
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Conceptual Models  

 

Figure 2.1. Conceptual Structural Model. 
(Large circle represent latent factors, a rectangle is an observed variable, a small arrow 
reflects residual, and double headed arrows represent correlations/covariances). 
 

Hypotheses1  

The literature review supports these hypotheses. 

These hypotheses held that the patterns of relations among the constructs in the structural 

model were consistent with causal relations such that:  

Hypothesis 1. The conceptual model fits the data.  

Hypothesis 2. Self-rated health partially mediates the relations between perceived  

 friend support and health behaviors, and fully mediates between perceived 

 symptoms, depressive symptoms, and health behaviors. 
                                                 
1  Demographic variables were treated as confounding variables to show the relationships between cognitive variables 
only. 
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 2.1. Depressive symptoms cause poor self-rated health. 

 2.2. Perceived symptoms cause poor self-rated health.  

 2.3. Perceived friend support cause positive self-rated health. 

 2.4. Positive self-rated health cause exercise. 

 2.5. Poor self-rated health causes office visits. 

 2.6. Perceived friend support increases exercise. 

 2.7. Perceived friend support causes office visits.  

Hypothesis 3. Perceived illness vulnerability partially mediates the relations between 

 perceived friend support and health behaviors, and fully mediates between 

 perceived symptoms, depressive symptoms, and health behaviors. 

 3.1. Depressive symptoms cause perceived illness vulnerability. 

 3.2. Perceived symptoms cause perceived illness vulnerability. 

 3.3. Perceived friend support reduces perceived illness vulnerability.  

 3.4. Higher perceived illness vulnerability causes exercise. 

 3.5. Higher perceived illness vulnerability causes office visits.  

Hypothesis 4. Age moderates the relations among the variables. 

 4.1. Perceived illness vulnerability negatively causes exercise in middle age, 

 but not in older adults.  

 4.2 Perceived friend support causes exercise in younger adults, but not in older  

 adults.  

 4.3. Perceived friend support negatively causes office visits in younger adults, 

 but not in older adults.  
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Hypothesis 5. Perceived controllability moderates the relationship among the 

 variables. 
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CHAPTER 3 

DATA AND METHODS 

Analytical Procedures 

 The present study is designed to examine a model that hypothesized given effects 

of self-rated health, perceived friend support, and perceived illness vulnerability on 

health-promoting behaviors, the similarities and differences of these effects across age 

groups, and the moderator effects of perceived controllability on these relations.  First of 

all, residual variables for all items are created to control for confounding variables.  After 

statistical assumptions are examined, full information maximum likelihood estimations 

are performed for the missing data using Mplus.  The measurement model and the 

structural model are constructed to show the hypothesized causal relationships between 

the variables, and whether the models show adequate fit to the data are assessed.  If the fit 

of the structural models does not support the conceptual model, partially mediated 

models are assessed.  After adequate fit of the model is obtained, the model was 

examined across age groups, and age differences and similarities were explored in the 

three-group analysis.  Likewise, the effects of perceived controllability on the 

interrelationships among the variables are examined in multiple group analysis.  

The National Survey of Midlife Development in the United States (MIDUS) SURVEY 

 A number of characteristics make this sample particularly appropriate for the 

present research.  A central tenet of this study is to find moderator effects of age on self-
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rated health, perceived friend support, perceived illness vulnerability, and health-

promoting behaviors.  With only a few exceptions, however, most studies of these 

relationships have relied on data that included older adults only.  Of the nationally 

representative surveys that focus on health-promoting behaviors, the data used in the 

present study are the most recent, and include psychological variables.  

 The measurementsof social support and health-promoting behaviors that are 

available in the MIDUS survey also make it particularly well-suited for the present study.  

Moreover, the broad age range of the sample allowed the investigation of age differences 

in the relations of self-rated health and perceived illness vulnerability to health behaviors.   

Sampling 

 The data used in the present study are from a cross-sectional study of the National 

Survey of Midlife Development in the United States (Brim et al., 2000).  Non-

institutionalized English speakers aged 25 to 74 years were eligible for participation.  The 

sampling frame was a list of households on working telephone banks.  In this two-stage 

sampling design, households on working telephone banks were randomly selected.  Then, 

English speakers aged 25 to 74 in a household were chosen during initial contacts.  If the 

selected respondent did not complete the interview on the phone, no other person in the 

household was selected.  Once randomly chosen respondents decided to participate in the 

study, a telephone interview that took about thirty minutes and mailed questionnaires that 

took about two hours were administered.  The initial sample of the telephone interview 

was 3,323 people.  After refusal conversion, that is, when one out of four refusers was 

offered $100 to complete the telephone interview, an additional 162 people participated 
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in the interview for a total sample size of 3,485.  The response rate for the telephone 

interview and the completion of the questionnaire among the telephone respondents were 

70.0% and 86.8%, respectively.  The overall response rate to the mail questionnaire was 

60.8% (n = 3,032, .700 x .868).  

Measures2

 The initial planned measurement model appears in Figure 3.1. 

                                                 
2 Residual variables adjusted for demographic variables are continuous.  In addition, the range of each 
manifested item is not important to interpret results because of artificial numbers.  Therefore, the range 
(e.g., I,2,3) is not provided. 
Constructed Reliability and Variance Extracted were calculated after conducting a Confirmatory Factor 
Analysis.(See Chapter 3: Results).  
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Figure 3.1. Initial Planned Measurement Model 
(Large circle represent latent factors, rectangles are observed variables, and small arrows 
reflect errors). 
 

Dependent Variables  

 Exercise. Exercise was measured by two items.  The two items asking participants 

to indicate the number of times each month they engaged in moderate activity and 

vigorous activity.   
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 Office visits. Office visits was measured by six items.  Participants were asked to 

indicate the number of times they have seen each of the following doctors regarding their 

physical health in the past 12 months, such as a doctor, hospital or clinic for a routine 

physical check-up or gynecological exam; a dentist or optician for a routine check-up or 

exam; a doctor, emergency room, or clinic for urgent care treatment (for example, 

because of new symptoms, an accident, or something else unexpected); and a doctor, 

hospital, clinic, orthodontist or ophthalmologist for scheduled treatment or surgery.  

Participants were also asked to indicate the number of times they have seen a psychiatrist, 

or a general practitioner or medical doctor in the past 12 months about their emotional or 

mental problems.  

Mediators 

 Self-rated health. Self-rated health was measured with a single item.  Participants 

were asked to evaluate their health these days from “The worst possible health” to “The 

best possible health” by using a scale from 0 (worst) to 10 (best).  

 Perceived illness vulnerability. Two items were used to measure perceived illness 

vulnerability: risk of a heart attack and cancer.  Participants were asked, “What do you 

think your risk of a heart attack is compared to others of the same gender and age?” and 

“What do you think your risk of getting cancer is as compared to others of the same 

gender and age ?”  Participants indicated their perceived illness vulnerability as lower, 

about the same, or higher.   
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Independent Variables 

 Perceived friend support. Perceived friend support consisted of eight items 

(Schuster, Kessler, & Aseltine, 1990).  Positive friend support was measured with four 

items.  Participants were asked, “How much do your friends really care about you? How 

much do they understand the way you feel about things?  How much can you rely on them 

for help if you have a serious problem?” and “How much can you open up to them if you 

need to talk about your worries?”  Participants indicated their answers on an ordinal 

scale: not at all, a little, some, or a lot.  Strained friend support also was measured with 

four items.  Participants were asked “How often do your friends make too many demands 

on you? How often do they criticize you?  How often do they let you down when you are 

counting on them?” and “How often do they get on your nerves?”  They rated their 

responses on an ordinal scale: never, rarely, sometimes, and often. 

 Depressive symptoms. Depressive symptoms was constructed of 12 items (Kessler, 

Mickelson, & Williams, 1999).  The first item had six questions, and is referred to as 

DEPCON.  Participants were asked, “During two weeks in the past 12 months, when you 

felt sad, blue, or depressed, did you lose interest in most things?  Lose your appetite?  

Have more trouble falling asleep than usual?  Have a lot more trouble concentrating 

than usual?  Feel down on yourself, no good, or worthless?” and “Think a lot about 

death?”  They rated their responses on a dichotomous scale: yes or no.  In addition, 

participants were asked six more questions.  Participants were asked, “Thinking about 

those same two weeks, did you feel more tired out or low on energy than is usual for you?  

During those same two weeks, did you lose your appetite?  Did your appetite increase 
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during those same two weeks?  During that same two-week period, did you have a lot 

more trouble concentrating than usual?  People sometimes feel down on themselves, no 

good, or worthless. During that two week period, did you feel this way?” and “Did you 

think a lot about death during those two weeks?”  Participants indicated their responses 

on a dichotomous scale: yes or no.   

 The second item had six questions and is referred to as BADMOOD.  Participants 

were asked, during the past 30 days, how much of the time did you feel so sad nothing 

could cheer you up, nervous, restless or fidgety, hopeless, that everything was an effort, 

and worthless.  They rated their responses on an ordinal scale: all the time, most of the 

time, some of the time, a little of the time, or none of the time.   

 Perceived symptoms. Perceived symptoms was measured by eight items.  

Participants were asked, “During the past 30 days, how often have you experienced each 

of the following: headache, lower back aches, sweating a lot, irritability, hot flushes or 

flashes, aches or stiffness in joints, trouble getting to sleep or staying asleep, and leaking 

urine?”  Respondents indicated their responses on a 6-point scale: not at all, once a 

month, several times a month, once a week, several times a week, and almost everyday. 

Confounding Variables 

 Household income. Household income was measured by six items.  Participants 

were asked to indicate their own personal earnings income, their spouse’s or partner’s 

earnings income, the combined personal earnings income of all other family members 

who lived with them, the combined family household income from social security 

retirement benefits, government assistance programs, and all other sources in the past 12 
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months, before taxes.  Participants indicated their answer between less than $ 0 and more 

than 1,000,000.  The widths of the response categories varied over the range from 0 to 

1,000,000.  Specifically, the width of the responses was $1000 in the range from $1 to 

$19,999, and then the width increased to $5,000 in the range from $20,000 to $49,999.  

The width was $25,000 in the range from $50,000 to $99,999, and was $50,000 from 

$100,000 to $199,999.  Again the width increased to $100,000 in the range from 

$200,000 to $499,999, and finally the categories of $500,000 to $999,999 and more than 

1,000,000 completed the response options.  To calculate overall household income, less 

than $0 was treated as zero, and Pareto interpolation (Schumpeter, 1954) was used to find 

the median of each category.  The sum of the medians was calculated for household 

income.   

 Education.  Education was measured with a single item: “What is the highest 

grade of school or year of college you have completed?”  Participants were asked to 

respond no school or some grade school, eighth grade or junior high school, some high 

school, GED, graduate from high school, 1-2 years college and no degree yet, 3 or more 

years college and no degree yet, graduate 2 years college or vocational school, graduate 

4 or 5 years college or bachelors degrees, some graduate school, masters degrees, and 

Ph.D., Ed.D., MD., DDS., LLB., LLD., JD., or other professional degrees.  Because 

education data from the sample were not normally distributed, the education was  

classified as less than high school, high school or GED, some college, bachelor degree, 

some graduate school or masters degrees, and Ph.D., Ed.D., MD., DDS., LLB., LLD., 

JD., or other professional degrees to show the level of higher education. 

  80



 

 Ethnicity/Race. Ethnicity/race was a single item measured by a nominal scale: 

White, African American, Native American, Asian or Pacific Islander, Multiracial, and 

Others.  Although whether a person is in a minority group or not may influence the 

relations of the variables, since the majority of the people in the sample were white, 

ethnicity/race was not included in further analysis.  

 Gender. Gender was a single item to which respondents indicated male (1) or 

female (0).   

 Martial status. Participants were asked to respond as to whether they were 

married, separated, divorced, widowed, or never married.  Since marriage may positively 

influence self-rated health and health behaviors, these responses were recoded to married 

(1) or single (0), that is, separated, divorced, widowed, and never married. 

 Age. Participants were asked to indicate their age in years.  In order to examine 

age differences, following a previous study using the MIDUS data set (Kessler et al., 

1999), participants were classified as young adults (aged 25 to 44 years), middle-age 

adults (aged 45 to 64 years), and older adults (aged 65 to 74 years). 

 Perceived control over health.  Perceived control was measured by a single item 

asking respondents to rate the amount of control the person has over his or her health 

these days.  Participants indicated their answer from no control to very much control by 

using a 10-point scale.  They were classified into two groups: high perceived 

controllability and low perceived controllability.  Since perceived controllability was 

negatively skewed, the sample was divided by using proportions.  Seventeen percent of 

the sample, the high control group, rated the highest score for health perceived control, 
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which ranged from 9 to 10.  Likewise, 23 percent of the sample, the low control group, 

rated the lowest score for perceived control, which ranged from 0 to 6. 
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Subjects 

 Table 3.1 provides descriptive data for the total sample.  The analysis includes 

3,005 people aged 25 to 74 years.  They had a mean age of 47.00 years (SD=13.13) and 

89% completed high school.  Most participants were white (88%) and married (64%).  

Their average household income was $64,621.44 (SD= $59,853.23).   

 

Table 3.1. Description of Total Sample (Unweighted)  
 

 
Variable 

Total  
Means (SD) or n (%) 

Missing 
% 

Sample Size 3005  
Age 47.00 (13.13) 1 
Gender  
   Male 
   Female 

1461 (49%)
1544 (51%)

 
0 

Ethnicity/Race 
   White 
   Black 
   Native American 
   Asian & Pacific Islanders 
   Multiracial 
   Other 

2562 (88%)
199   (7%) 
21   (1%) 
34   (1%) 
23   (1%) 
79   (3%)

 
3 

Education 
  Less then High School 
  High School/GED 
  Some College 
  Bachelors Degrees  
  Masters Degrees/Some  
  Graduate School 
  Ph.D./M.D./Other Profession  

297 (10%) 
882 (29%) 
933 (31%) 
511 (17%) 
283   (9%) 

97   (3%)

 
0 

 Martial Status  
  Married  
  Separated 
  Divorced 
  Widowed 
  Never Married 

1924 (64%)
87   (3%) 

466 (16%) 
178   (6%) 
351 (12%)

 
0 

Household Income 63,621.44(59,853.23) 0 
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 Table 3.2 shows descriptive statistics for the sample across the three age groups.  

The mean age of the three groups were 34.90 (SD = 5.64), 53.72 (SD = 5.85), and 69.50 

(SD = 2.72), respectively.  About half of the sample was female across all three age 

groups.  The majority of the sample was white, obtained a high school diploma, and was 

married.  Household income for the older adults was lower than that of the young adults 

and middle-age adults (see Table 4.2).  χ2 tests indicated that the distribution of 

ethnicity/race and education, and martial status differed across three age groups.  

Compared to young and middle age adults, a higher proportion of older adults was 

widowed (27%), and did not obtain a high school diploma (20%).  The proportion of 

white participants was lowest among young adults (84%) and highest among older adults 

(93%).  Also, an analysis of variance (ANOVA) revealed that the mean of household 

income differed across age groups.  Household income in older individuals was lower 

than that in other two groups.  

Table 3.2. Description of Sample across Age Groups (Unweighted) 
 
 

Variable 
 

25 to 44 yrs 
 

45 to 64 yrs 
 

65 to 74 yrs 
 

p-values* 
Sample Size 1354 1316 335 
Age 34.90 (5.64) 53.72 (5.85) 69.50 (2.72) 
Gender  
   Male 
   Female 

680 (50%) 
674 (50%)

625 (47%) 
691 (53%)

 
162 (52%) 
173 (48%) 

.95

Ethnicity/Race 
   White 
   Black 
   Native American 
   Asian & Pacific Islanders 
   Multiracial 

1109 (84%)
104   (8%) 
12   (1%) 
27   (2%) 
13   (1%) 

1147 (90%)
80   (7%) 
6   (0%) 
6   (0%) 
9   (1%) 

 
306 (93%) 
15   (5%) 
3   (1%) 
1   (0%) 
1   (0%) 

< .001
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   Other 51   (4%) 26   (2%) 2   (1%) 
Education 
  Less then High School 
  High School/GED 
  Some College 
  Bachelors Degrees  
  Masters Degrees/Some    
  Graduate School 
  Ph.D./M.D./Other 
Profession 

90   (7%) 
381 (28%) 
461 (34%) 
276 (20%) 
114   (8%) 

31   (2%)

140 (11%) 
406 (31%) 
375 (29%) 
189 (14%) 
151 (11%) 

54   (4%)

 
67 (20%) 
95 (28%) 
97 (29%) 
46 (14%) 
18   (5%) 

 
12   (4%) 

< .001

 Martial Status  
  Married  
  Separated 
  Divorced 
  Widowed 
  Never Married 

842 (62%) 
49   (4%) 

187 (13%) 
7   (1%) 

269 (20%)

878 (67%) 
36   (3%) 

250 (19%) 
82   (6%) 
70   (5%)

 
204 (61%) 

2   (1%) 
29   (9%) 
89 (27%) 
11   (3%) 

 < .001

Household Income 64,801.98
(56,587.57)

69,317.02
(65,760.08)

35,812.18 
(35,956.57) 

<.001

Note. Cells represent either Means (SD) or n (%). 
*Results of chi-square tests and ANOVAs between age groups at the same time. 
 
 
 Table 3.3 provides descriptive data for the high and low perceived control groups.  

One thousand eighty one were classified as the high control group.  Their mean age was 

45.85 (SD = 13.23) and 53% were female.  The majority of the people were white (85%), 

married (62%), and completed high school (91%).  In the low control group (n = 706), 

their mean age was 48.22 (SD = 13.02) and 55% were female.  Similar to the high control 

group, most of the people were white (88%), married (62%) and completed high school 

(85%).  χ2 tests revelaed that the distribution of education differed between the high and 

low control groups.  Compared to the high control gtoup (9%), the low control group did 

not obtain a high school diploma (15%).  Also, an ANOVA indicated that the mean of 

household income between the high and low groups differed.  Household income in the 

high control group was greater than that in the low control group.   
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Table 3.3. Description of Sample in High and Low Perceived Controllability 
(Unweighted) 

 
 

Variable 
 

High Control 
 

Low Control 
 

p-values* 
Sample Size 1081 706  
Age 45.85 (13.23) 48.22 (13.02) .65 
Gender  
   Male 
   Female 

498 (46%) 
583 (53 %)

 
316 (45%) 
390 (55%) 

 
.59 

 
Ethnicity/Race 
   White 
   Black 
   Native American 
   Asian & Pacific Islanders 
   Multiracial 
   Other 

889 (85%) 
90   (9%) 
7   (1%) 

12   (1%) 
8   (1%) 

40   (4%)

 
597 (88%) 
43   (6%) 
6   (1%) 

12   (2%) 
5   (1%) 

19   (3%) 

 
.32 

Education 
  Less then High School 
  High School/GED 
  Some College 
  Bachelors Degrees  
  Masters Degrees/Some  
  Graduate School 
  Ph.D./M.D./Other Profession 

98   (9%) 
318 (29%) 
342 (32%) 
194 (18%) 
94   (9%) 

35   (3%)

 
106 (15%) 
212 (30%) 
229 (33%) 
79 (11%) 
56   (8%) 

 
22   (3%) 

 
<.001 

 Martial Status  
  Married  
  Separated 
  Divorced 
  Widowed 
  Never Married 

671 (62%) 
33   (3%) 

166 (15%) 
69   (6%) 

142 (13%)

 
437 (62%) 
22   (3%) 

129 (18%) 
46   (7%) 
72 (10%) 

 
.26 

 
Household Income 
 

66,483.92
(62,319.63)

 
57,747.60 

(59,608.97) 
 

 
<.01 

Note. Cells represent either Means (SD) or n (%). 
*Results of chi square tests and independent t-tests between age groups at the 
same time  
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Data Editing 

 The software packages SAS 9.13 and Mplus were used for data cleaning and 

analysis.   

 Confounding Variables. Residual variables were created to adjust for confounding 

variables.  All analysis variables were regressed on the confounding variables to produce 

residual scores using SAS PROC GLM. Confounding variables when age differences 

were examined are household income, gender, and education.  When control beliefs are 

examined, age is added as a covariate.   

 Missing Data. Full information maximum likelihood was used on Mplus (TYPE = 

general missing h1) to obtain parameter estimates.  

 Sampling Weights. Weights will be used in the analysis to adjust for the 

probability of being on the telephone list, being selected in a household, receiving a 

refusal convention, completing the telephone interview, and adjusting for differences the 

sample and the population.  A variable called RFNWT was used for weighting in the 

analysis.  

 Items Screening. A latent variable called “perceived friend support” was 

examined to assess a possible higher-order relationship by using two factors named 

“strained” and “non-strained.”  CFA revealed that a higher order model did not fit the 

data (χ2 =270.18, df =19, p <.001;CFI = .96; SRMR=.07, RMSEA = .07).  Thus, the 

higher-order relationship did not represent two constructs well.  Since positive friend 

support may increase positive self-rated health and decrease perceived illness 
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vulnerability, the factor named non-strained was used as perceived friend support in the 

model.  

 Depressive symptoms was examined to assess a possible relationship by using 

DEPCON and BADMOOD.  CFA revealed that, based on Hu and Bentler’s criteria, the 

model using DEPCON and BADMOOD did not fit the data.  Since six items in DEPCON 

represents depressive symptoms (Kessler et al., 1999), individual items in DEPCON was 

used as depressive symptoms in the model. 
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Table 3.4. Characteristics of Univariate Normality across Age Groups 

 
Variable 

 
25 to 44 yrs 

 
45 to 64 yrs 

 
65 to 74 yrs 

 

Dependent Variables S* K** S* K** S* K** 
Exercise: #  
month 

 
 

-0.5
0.14 

 
0.52 

 

-1.13 
0
0.97 

 
 
.43 

-0.31 

r 

 
 
 

5.99 
 

.34 
 

17.93 
5.80 

 
 

11.80 
9.33 

 
 
 

 
.45 
 
.24 
.44 
 
 

70.38 
.92 

7.42 
 

 
 

13.41 

86.46 
 

3

82
5

209.68 
18

 
 
 

3.79 
 

1.7
 

2.0
5.

 
17.45 
4.

 
 
 

22.14 
 

7.42 
 

5.47 

 
 

305.52 
 

 
-0.92 1.49 -0.95 1.20 -0.68 0.81 

 
 

0.22 
-0.13 

 
 

57 
0.20 -0.95 

-

 
 

0.20 
0.1

 
 

-0.39 
-0.56 

riables        
 
 
 

-0.88 
-0.57 
-0.84 
-0.72 

 
0.43 
0.35 
0.30 
0.17 

 
 
 
5 
7 
5 

14 
 
28 
36 
09 
09 

 
 

 
 
 
 

 

 
 

0
0
0
-

0
0
0
0

 
 
 

-0.7
-0.5
-1.1
-0.5

 
0.6
0.3
0.4
0.3

 
 
 

0.47 
0.35 
0.91 
-0.32 

 
0.90 
0.04 
0.08 
-0.28 

 

 
1.97 
5.54 

 
29 
.27 

 
 

5
5

 
3.5
8.8

 
12.11 
81.83 

 of times /

   Moderate activity 
   Vigorous activity 

 last 

7 
 

-1.21

  

-1.39 

 
-0.25 

 
-1.54 

 
 

.07 -1

Office Visits: in the
12 month 
 Physical problems  
   A routine physical  
   check-up 
   A dentist /optical  2
   routine check-up 

re treatment    Urgent ca
   Orthodontist/ 

ists     ophthalmolog
 Mental problems 
   A psychiatrist 

to   A medical doc

56.74 

13

402
42

1
143

 
 
 

4.30 
 

26.52
6.78

 
 

11.05 

 
 
 

5.99 
 

0. 5 6
7.86 

 
 

4.78 

6 

7 
90 
 

46.01 

75 28.36
Mediators 

ealth* Self-Rated H
Perceived Illness 
Vulnerability** 
   Heart Attack 
   Cancer 

ent Va

-0.88 
-0.

 
 

0.01 

 
 

0.47 1 
Independ
Perceived Friend 
Support 

   Non-strained
     Caring

   Understanding 
    Relying on

   Opening up 
   Strained

   Demanding 
    Criticizing

   Letting you down 
    Getting Nerves 

0.5
0.0
0.0
-0.

0.
0.
0.
-0.

 

-0.84
-0.55
-0.92
-0.66

 
0.29
0.26 
0.32 

 0.23
 

 

.28 

.01 

.11 
0.28 

 
.19 
.44 
.43 
.05 
 

6 
5 
7 
3 

0 
3 
2 
0 

Depressive Symptoms 
    Dep

   Dep2
2.
30

2.60
7.16

.44 
2.53 

2 
8 
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Perceived symptoms 

k aches 

 
/flashes 

   Leaking Urine 

 
0.59 
0.94 
1.59 
0.70 
2.85 
0.90 

 
0.92 

 
3.38 

 

18 
14 
49 
08 
42 
 
39 
 

11.62 

0.92 

 
 
 
 

 

2.20 

0.16 
-0
0
0
3
-1

-0

3.73 

 
1.76 
0.9
1.8
1.5
2.8
0.1

 
0.8

 
1.30 

 
2.83 
-0.45 
2.14 
1.88 
8.63 
-1.50 

 
-0.62 

 
0.13 

*Skewness       

   Headache 
   Lower bac
   Sweating 
   Irritability
   Hot flashes
   Aches/stiffness in  
   joints 
   Trouble getting to  
   sleep 

-0.57 
-0.
1.
-0.
9.
-0.

-0.

 

1.01 
1.43
1.05
1.94
0.36

 
0.81

 

 

.15 
.66 
.19 
.03 
.27 
 
.73 
 

9 
4 
4 
8 
3 

3 

**Kurtosis 
 
 

  92



 

Table 3.5. Characteristics of Univariate Normality between the High and Low Perceived 
Control Groups 

 
Variable 

 
High Control 

 
Low Control 

 Skewness Kurtosis Skewness Kurtosis 
Dependent Variables 
Exercise: # of times / month 

    

  Moderate activity 
 

-0.05 
0.16 

 
-1.31 
-1.41 

 
0.01 
0.85 

 
-1.53 
-0.37 

Office Visits: in the last 12 
onth 

sical

    

  
-0.89 

-0.59 

1.67 1.15 

  Vigorous activity 

m
Phy  problems 
  A routine physical check-up 
  A dentist /optical routine  
  check-up 
  Urgent care treatment 
  Orthodontist/ 
  ophthalmologists 
Mental problems 
  A psychiatrist 
  A medical doctor 

 
 

3.75 
1.74 

 
2.53 
6.03 

 
 

16.15 
4.83 

 
 

21.58 
7.59 

 
8.71 
44.19 

 
 

332.30 
29.32 

 
 

4.74 
3.58 

 
13.93 
5.09 

 
 

9.57 
8.23 

 
 

32.80 
20.38 

 
242.27 
31.21 

 
 

103.67 
96.23 

Mediators     
Self-Rated Health -0.92 2.42 -0.36 0.14 
Perceived Illness 
Vulnerability 
  Heart Attack 

 
 

0.40 

 
 

-0.67 

 

-0.07 

 

  Cancer -0.01 -0.55 -0.11 -0.53 
Independent Variables  
Perceived Friend Support 
Non-strained 
  Caring 
  Understanding 
  Relying on 
  Opening up 
Strained 
  Demanding 
  Criticizing 
  Letting you down 
  Getting Nerves 

 
 

-1.12 
-0.65 
-1.10 
-0.79 

 
0.47 
0.28 
0.32 
0.26 

 
 

1.03 
0.08 
0.69 
-0.07 

 
0.40 
-0.01 
-0.06 
0.06 

 
 

-0.65 

-0.75 
-0.61 

 
0.25 
0.47 
0.29 
0.12 

 
 

0.08 
0.12 
-0.25 
-0.36 

 
-0.10 
0.49 
0.04 
-0.29 

Depressive Symptoms 
  Dep 

 
2.83 

 
6.85 
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er, when sample 

2 may misclassify the discrepancy between the model in the population 

and that in the sample, because the χ2value will be strongly influenced by even small 

deviations between the conceptual model and the data.  Therefore, Hu and Bentler’s 

cutoff criteria (1999) were utilized for judging whether the conceptual model fit the data.  

(e.g., Bentler’s comparative fit index (CFI), standardized root mean-square residual 

(SRMR), and root mean-square error of approximation (RMSEA))  Hu and Bentler 

recommended joint criteria to retain a model, such as CFI  .96 and SRMR  10.  

Identification  

 Identification implies whether it is theoretically possible to calculate parameters 

in the model.  When “Exercise” is a dependent variable in the model, the number of 

estimat

parame rs cannot be greater than the number of pieces of information provided.  Since 

the number of parameters to be estimated in the conceptual model would be 80 for the 

6.89 47.95 6.32 40.98 
Perceived symptoms 

  Lower back aches 

  Irritability 

  Aches/stiffness in joints 

  Leaking Urine 

 

1.23 

1.20 

0.98 

3.23 

 

0.57 

0.85 

-0.26 

10.28 

 

0.51 

0.45 

-0.05 

1.62 

 

-1.18 

-0.94 

-1.41 

1.29 

 

 

 

 

Assessing Model Fit 

 A non-significant goodness-of-fit χ2 statistic is desirable.  Howev

  Headache 

  Sweating 

  Hot flashes/flashes 

  Trouble getting to sleep 

0.87 

1.79 

2.79 

1.25 

-0.00 

1.86 

8.38 

0.44 

0.64 

1.03 

1.74 

0.35 

-0.52 

-0.49 

1.96 

-1.40 

  Dep2 

sizes are large, χ

≥ ≤

ed parameters needs to be less than 406 [29(29-1)/2] because the number of model 

te
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model that includes exercise as the dependent variable, there are more known pieces of 

form ed to 

 A measurement model is also to illustrate the relationships between observed 

variables and underlying factors.  Confirmatory factor analysis (CFA) was performed in 

the process.  The initial measurement model imposes a model where all factors and stand-

alone variables are correlated with each other.  If the initial measurement model did not 

fit the data, the Multivariate Lagrange Multiplier Test (LM test) was used for examining 

whether the specification of certain residual parameters as free rather than fixed would 

lead to a better-fitting model..  Following theory provided from literature reviews, 

respecifications in the model were planned to be performed.   

 The chi-square difference (∆χ ) test can be used to evaluate the significance of the 

improvement in fit as paths are added.  ∆χ  test shows the difference between the χ  

values of two hierarchical models.  A significant value of ∆χ  test for adding paths 

supports the improvement of the model fit over the baseline model.  Thus, the fit of the 

new model can be considered significantly better than that of the original model.  Hence, 

after the respecified model is fit to the data, because the final measurement model is 

nested within the initial measurement model, a ∆χ2 test between the two models was 

 substantial improvement in model fit. 

in ation than unknown parameters to be estimated and thus the model is consider

be globally over-identified.  Thus, mathematically it is possible to estimate parameters in 

the conceptual model.  Similarly, the model including “office visits’ as a dependent 

variable is over-identified. 

Measurement Model  

2

2 2

2

examined for a
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Structural Model  

 The initial structural model was built upon the measurement portion of the final 

measurement model but included regression effects.  If the initial structural model did not 

fit the data, or if it is significantly worse than the final measurement model, a partially 

mediated model was planned to be examined (see figure 3.3).  This partially mediated 

model has two additional paths in the conceptual model because it is possible that direct 

paths from perceived symptoms and depressive symptoms to health-promoting behaviors

exist (Cameron et al., 1995; Kaplan et al., 2001; Sheehan et al., 2003).  

 

  

 

Figure 3.3. Partially Mediated Model.3  
(Circles represent latent factors, a rectangle is an observed variable, a small arrow 
reflects residuals, and double headed arrows are correlations/covariances). 
 

                                                 
3 The partially mediated mode is the alternative model when the conceptual model does not fit the data. 
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Multiple Group Analysis 

 After the fitting the final structural model to the data, invariance4 across age 

groups was examined.  After the model  constraints model simultaneously fit 

to the data for the thre ed parameters in the 

easur

 

hird, both the measurement portion and the structural 

t 

2

 without any

e age groups, if the model fits the data, estimat

m ement model alone were constrained across age groups to examine invariance.  

Second, regression parameters only were equally constrained.  Similar to the 

measurement model, the LM test was used to decide whether paths should be released for

the improvement of the model fit.  T

portion were equally constrained across age groups.  The LM test and other fit indices 

were examined in the fully-constrained model.  In this process, associated effects in the 

model are treated as non-invariant.  By using the LM test, whether releasing parameters 

improves the model fit or not is checked until the LM test did not show any parameter.  

This procedure shows that the parameters to be released may not be the same or invarian

across age groups.  A significance of the LM test indicates that different associated 

effects or variance exist across age groups.   

 Since the initial non-constrained model was nested within the fully (or partially) 

measurement-constrained model and the fully (or partially) structural measurement-

constrained model, ∆χ  was calculated between the baseline model and the conceptual 

model or the partially mediated model to evaluate whether latter models was more 

parsimonious models than the initial non-constrained model.   

                                                 
4 e.g., Equivalent 
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 Satorra-Bentler Scaled Chi-Square for Chi-Square Difference Testing 

 The Satorra-Bentler scaled (mean-adjusted) chi-square is chi-square testing for

continuous non-normal outcomes.  The usual normal-theory chi-square statistic is divid

by a scaling correction to better approximate chi-square under non-normality.  However

such a sc

 

ed 

, 

aled chi-square cannot be used for chi-square difference testing of nested models 

g 

rra-Bentler scaled chi-square difference test will be computed below;  

because a difference between two scaled chi-squares for nested models is not distributed 

as a chi-square.  In order to compute a chi-square difference test for the Satorra-Bentler 

scaled chi-square, after computing the difference test scaling correction below;  

 Scaling Correction = (d0 * c0 - d1*c1)/(d0 - d1), 

 where c0 is the scaling correction factor for the nested model, c1 is the scalin

 correction factor for the comparison model, d0 is the degrees of freedom in the 

 nested model, and d1 is the degrees of freedom in the comparison model. 

The Sato

 Chi-Square Difference = (T0 - T1)/Scaling Correction, 

 Where T0 is the model chi-square value for the nested model and T1 is the model 

 chi-square. 
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CHAPTER 4 

 Although I planned to model with all latent variables, the conceptual model and 

the partially mediated model with latent variables did not fit the data in older adults and 

under low perceived control.  Therefore, a parsimonious model was used to examine the 

relationships among the variables.   

 In order to examine the quality of latent variables, the adequacy of the 

hypothesized measurement model for the subjects was assessed in a confirmatory factor 

analysis (CFA).  An initial measurement model was imposed where all latent variables 

were allowed to covary.  The initial measurement model for exercise did not fit the data 

(χ  = 675.32, df = 122, p <.001; CFI = .93, SRMR = .03, and RMSEA = .04).  Based on 

modification indices, residual correlations between ‘sweating’ and ‘hot flashes’(Avis, 

Crawford, & McKinlay, 1997; Freedman & Subramanian, 2005), and between ‘low back 

aches’ and ‘aches or stiffness in joints’ (Walker-Bone & Palmer, 2002) in perceived 

symptoms and between ‘rely on’ and ‘understand’ (Pomerantz & Mandelbaum, 2005) in 

perceived friend support were added in the model.  The measurement model after adding 

the residual correlations had χ2 = 326.91 and df = 119 (p <.001).  The ratio of the model 

χ2 and df in the measurement model was 2.74.  However, since the model χ2 is extremely 

5)states that significant χ2 value with a ratio of χ2 to 

degree of freedom less than 3.0 may be considered a good fit.  Other other fit indices 

RESULTS 

Variance Extracted and Construct Reliability 

2

sensitive to sample sizes.  Kline (200
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showed that the final  SRMR = .03, and 

RMSEA = .02).  After computing a chi-square difference test for the Satorra-Bentler 

scaled chi-square (Muthén & Muthén, 2005), this final measurement model showed a 

significant improvement over the initial measurement model (∆χ  = 155.49, ∆ df = 3, p 

<.001). 

 Similar to exercise, the initial measurement model for the model with office visits 

as the dependent variable did not fit the data (χ  = 744.34, df = 196, p <.001; CFI = .91, 

SRMR = .03, and RMSEA = .03).  Following modification indices, three residual 

correlations were added in the model.  The test for ∆χ  showed a significant improvement 

over the initial measurement model (∆χ2 = 124.95, ∆df = 3, p <.001).  Although the 

model did not fit based upon the χ  (χ  = 442.72, df = 193, p <.001), other other fit indices 

indicated that final measurement model fit well (CFI = .96, SRMR = .03, and RMSEA 

= .02).  

 To examine the quality of latent variables, construct reliability and the degree of 

variance extracted from the observed variables were assessed.  Recommended construct 

reliability is more than .70 (Hancock & Mueller, 2001).  It is recommended that a latent 

variable account for at least 50% of the variance in observed variables (Fornell & Larcker, 

Variance extracted and construct reliability were calculated from the results from 

the CFA for .  Perceived friend a  office sits ha

6 (H = .89), respectively.  H s, perceived 

s

measurement model fit the data well (CFI = .98,

2

2

2

2 2

1981).  

 

all subjects  support for both exercise nd  vi d 

6% and .89 owever, depressive symptom

ymptoms, perceived illness vulnerability, exercise, and office visits did not reach the 
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c cted and construct reliability.  Because the depressive symptoms 

items were validated well (Wang, Berglund, & Kessler, 2000), and all erceived

mptom items would be the important facors in the office-visit intention (Cameron et al., 

1995; Sheehan et al., 2003), scaled scores for depressive symptoms and perceived 

symptoms were created.  Cronbach’s alpha for exercise, office visits, perceived 

symptoms, and depressive symptoms were .65, .44, .74, and .49, respectively.  Since 

Cronbach’s alpha for exercise, office visits, perceived symptoms, and depressive 

symptoms were low, and the scaled scores have measurement errors, using these scaled 

scores may have made it difficult to detect the relationship between variables.   

 In the CFA, the loading of heart disease on perceived illness vulnerability was .83, 

while the loading of cancer on perceived illness vulnerability was .33.  Little research has 

been conducted regarding the association between cancer risk perceptions and exercise.  

However, heart disease risk perceptions have been found to be associated with decreased 

exercise frequency (Fuchs, 1996; Oldridge & Streiner, 1990).  Because the relationship 

between susceptibility to heart disease and exercise has been frequently observed in 

previous research, perceived heart disease risk alone was used to represent perceived 

illness vulnerability.  Figure 5.1 provides the conceptual model to be examined in this 

study.   

 

riteria for variance extra

p  

sy
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Figure 4.1. Final Conceptual Model 

Analyses Predicting Exercise for Age Groups  

The Prediction of Exercise for Young Adults 

n 

, 

 The young adult sample included 1354 individuals.  The adequacy of the 

hypothesized measurement model was assessed via a confirmatory factor analysis.  A

initial measurement model was imposed where exercise, perceived illness vulnerability

self-rated health, perceived symptoms, depressive symptoms, and perceived friend 

support were allowed to covary.  Although the model did not fit based upon the χ2 (χ2 = 
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56.89, df = 17, p <.001), other  fit indices showed that the measurement model adequate

fit (CFI = .98, SRMR = .02, and RMSEA = .04). 

ly 

 Intercorrelations between the constructs in the measurement model showed that 

exercise was significantly correlated with all other variables except perceived symptoms. 

Self-rated health showed significant negative correlations with depressive symptoms and 

perceived symptoms, and a positive significant correlation with perceived friend support.  

Perceived illness vulnerability was moderately correlated with positive self-rated health, 

and slightly correlated with depressive symptoms, and perceived symptoms (See Table 

4.1).     

Model: Young 
Adults 

 

ariable 1 2 3 4 5 6

Table 4.1. Intercorrelations Between the Constructs in the Measurement 

V
  

  
1. Exercise 1.00
2. Perceived lnerability -.20 1.0

. Self-Rated Health .21* -.26* 1.00
e Symptoms - .15* -.35* 1.00

-.35* .52* 1.00
upport -.14* -.09* 1.00

 

  
 illness vu * 0   

3   
4. Depressiv .09*   
5. Perceived symptoms -.03 .19*   
6. Perceived Friend S .08* .05 .16*   

  
*p<.05      

 
 At the final stage in the analyses, a hypothesized structural model was assessed.  

odel, or the conceptual model, was built upon the measurement portion 

ed to 

d 

The structural m

of the measurement model and included regression effects instead of correlations.  

Depressive symptoms, perceived symptoms and perceived friend support were allow

covary in the structural model.  Although the conceptual model did not fit the data base
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upon the χ2 (χ2 = 63.01, df = 19, p <.001), other other fit indices indicated adequate

(CFI = .98, SRMR = .02, and RMSEA = .04).  Based on modification indices, two path

from depressive symptoms to exercise and from perceived symptoms to exercise 

chapter 3), were added to examine the partially mediated model.  These paths are 

consistent with previous research (Camero

 fit 

s 

(see 

n et al., 1995; Kaplan et al., 2001; Sheehan et 

al., 2003).  Although the partially mediated model did not fit based on the χ2 (χ2 = 56.89, 

df = 17, p <.001), other fit indices indicated that the partially mediated model fit to the 

R = .02, and RMSEA = .04).  However, Sanatra-Bentler ∆χ2 did 

rovement over the conceptual model (∆χ2 = 2.28, df = 2, p 

 .32).  The conceptual model accounted for 17%, 4%, and 7% of the variance in self-

rated health, perceived illness vulnerability, and exercise, respectively.  

data (CFI = .98, SRM

not show a significant imp

=
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Figure 4.2. Standardized Regression Coefficients in the Conceptual Model for Exercise,

(* p<.05, ***p<.001:            significant paths at .05 alpha level,       non-significant 
paths at .05 alpha level). 
 

 
Young Adults.  

 

 Given this model, positive self-rated health slightly increased exercise, and high 

perceived illness vulnerability slightly reduced exercise frequency.  Also, given the 

model, perceived symptoms and depressive symptoms moderately decreased positive-

self-rated health.   In the model, perceived friend support slightly increased positive self-

rated health.  On the other hand, given the model, perceived symptoms slightly increased 
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perceived illness vulnerability, and depressive symptoms and perceived friend support 

did not influence perceived illness vulnerability.  

The Prediction of Exercise for Middle Aged Adults 

 The middle age adults sample included 1,316 individuals.  A CFA was used to 

assess the measurement model.  After all constructs were allowed to correlate with each 

other, based upon the χ2 the measurement model did not fit the data well (χ2 = 79.89, df = 

17, p <.001), however, other fit indices were acceptable (CFI = .97, SRMR = .02, and 

RMSEA = .05).   

 Intercorrelations between the variables in the measurement model showed that all 

variables were significantly correlated with each other (See Table 4.2).  

Table 4.2. Intercorrelations Between the Constructs in the Measurement Model: Middle-
Age Adults 

 

Variable 1 2 3 4 5 6
   

   
1. Exercise 1.00   
2. Perceived illness vulnerability -.14* 1.00   

. Sel
4. Depressive Symptoms -.37* .19* -.37* 1.00  

*p<.05       

3 f-Rated Health .29* -.34* 1.00   

5. Perceived symptoms -.11* .14* -.42* .54* 1.00 
6. Perceived Friend Support .13* -.09* .16* -.12* -.12* 1.00
       

  

 At the final stage in the analyses, a hypothesized structural model was assessed.  

Based upon the χ , the conceptual model was assessed in the structural model.  The 

conceptual model did not fit the data (χ  = 79.68, df = 19, p <.001), however, other fit 

2

2
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indices were acceptable (CFI = .97, SRMR = .02, and RMSEA = .05).  The more 

parsimonious conceptual model did not result in a significant loss in fit from the mo

complex measurement model (∆χ

re 

2 = .11, df = 2, p = .95).  The conceptual model 

accounted for 21%, 4%, and 9% of the variance in self-rated health, perceived illness 

vulnerability, and exercise, respectively.  

 

Figure 4.3. Standardized Regression Coefficients in the Final Model for Exercise, 
Middle-Age Adults.  
(* p<.05, ***p<.001:            significant paths at .05 alpha level,        non-significant 
paths at .05 alpha level). 
 
 

  107



 

 Given this model, positive self-rated health moderately predicted exercise 

frequency, but perceived illness vulnerability did not.  Also, given the model, depressive 

symptoms alone slightly increased perceived illness vulnerability.  On the other hand, 

given the model, perceived symptoms and depressive symptoms decreased, and perceived 

friend support slightly increased positive self-rated health.  In addition, given the model, 

perceived friend support slightly increased exercise. 

The Prediction of Exercise for Older Adults 

 The older adult sample included 335 people.  The measurement model was 

examined in a CFA.  The measurement model fit the data well (χ2 = 18.92, df = 17, p 

= .34; CFI = 1.00, SRMR = .02, and RMSEA = .02). 

 Intercorrelations between the constructs in the measurement model showed that 

exercise was slightly associated with positive self-rated health and perceived illness 

ty had a moderate negative correlation 

erceived 

itive self-rated health had a moderate negative correlation with perceived 

symptoms (See Table 4.3).  

er 

   
6

vulnerability.  High perceived illness vulnerabili

with positive self-rated health, and a moderate positive correlation with p

symptoms.  Pos

Table 4.3. Intercorrelations Between the Constructs in the Measurement Model: Old
Adults 

 

Variable 1 2 3 4 5 
       
1. Exercise 1.00   
2. Perceived illness vulnerability -.19* 1.00   
3. Self-Rated Health .18* -.32* 1.00   
4. Depressive Symptoms .07 .10 -.20 1.00  
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5. Perceived symptoms -.08 .22* -.44* .43* 1.00 

       
6. Perceived Friend Support .05 -.08 .10 -.12 -.24* 1.00

*p<.05       
 

 The conceptual model fit the data well (χ2 = 21.30, df = 19, p = .32; CFI = 1

SRMR = .02, and RMSEA = .02).  The more parsimonious conceptual model did not 

result in a significant loss in fit from the more complex m

.00, 

easurement model (∆χ2 = 1.06, 

df = 2, p = .59).  The conceptual model accounted for 19%, 5%, and 5% of the variance 

in self-rated health, perceived illness vulnerability, and exercise, respectively.  

 

Figure 4.4. Standardized Regression Coefficients in the Final Model for Exercise, Olde
Adults.  

r 
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(* p<.05, ***p<.001:             significant paths at .05 alpha level;              non- significant 

  
paths at .05 alpha level). 

  Given this model, high perceived illness vulnerability slightly decreased exercise 

frequency, but self-rated health did not.  Also, given the model, perceived symptoms 

alone moderately increased perceived illness vulnerability and positive self-rated health.  

Multiple Group Analysis Examining Moderation by Age 

 ss age groups was examined by constraining regression 

coefficients i eptual model predi ing exercise (see Figure 5 .  Bas on the , 

 t thout any constraints betw he three groups did not fit he data = 

1 .  However, other indic dic dequate it (CFI 8; 

SRMR = .02; RMSEA = .04).  Finally, in the m ons ng t tor gs and 

regression coefficients, based upon the , the model did not show fit (χ = 190.33, df

9, p <.001). However, other indices of close fit were acceptable (CFI .98; SRMR = .03; 

alth, 

, in 

Invariance acro

n the conc ct .1) ed  χ2

he model wi een t  t (χ2 

65.34, df = 63 p <.05)  fit es in ated a  f .9

odel c traini he fac  loadin

χ2 2  = 

8

RMSEA = .03).  This final completely constrained model was more parsimonious than 

the baseline model and did not result in a significant loss of model fit (∆χ2 = 13.90, ∆df = 

26 p =.97).  In this final completely constrained model, the variance in self-rated he

perceived illness vulnerability, and exercise was 18%, 4%, and 7%, respectively

young adults, 19%, 4%, and 8%, respectively, in middle-age adults, and 19%, 4%, and 

7%, respectively, in older adults.  
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Figure 4.5. Standardized Regression Coefficients in the Final Model for Exercise, 
Multiple Group Analysis. Young Adults.   

evel). 
(** p<.01, ***p<.001:             significant paths at .05 alpha level 
;              non- significant paths at .05 alpha l
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Fi ed Regression Coefficients in the Final Model for Exercise, 
Multiple Group Analysis. Middle Age Adults.   
(** p<.01, ** gni ant pat  at .05 ha lev
;         non- significant paths  .05 alp  level).
  

gure 4.6. Standardiz

*p<.001:  fic hs alp el            si
     at ha  
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Figure 4.7. Standardized Regression Coefficients in the Final Model for Exercise, 

the three age 

groups.  Given the model, perceived illness vulnerability slightly decreased exercise 

ecreas lth, and 

Multiple Group Analysis. Older Adults.   
(** p<.01, ***p<.001:             significant paths at .05 alpha level 
;              non- significant paths at .05 alpha level). 
 

 Given these models (see Figure 4.5, 4.6 and 4.7), positive self-rated health 

moderately, and perceived friend support slightly increased exercise in 

across age groups.  Given the model, in the three groups, depressive symptom slightly 

d ed and perceived symptoms moderately decreased positive self-rated hea

perceived friend support slightly increased positive self-rated health.  Given the model, 

perceived symptoms and depressive symptoms slightly increased perceived illness 



 

vulnerability across the three age groups.  However, given the model, perceived friend

support did not reduce perceived illness vulnerability.   

The Prediction of Exercise under High Controllability 

 Perceived control over health was used to classify subjects into two groups.  S

perceived controllability was negatively skewed, the sample was divided by proportio

Seventeen percent of the sample who had the highest perceived controllability, which 

ranged from 9 to 10, comprised the high control.  Twenty three percent of the sample 

who had lowest perceived control, which ranged from 0 to 6, compromised the low 

control group.   

 The high control adults’ sample included 1,081 individuals.  Similar to the 

examination of age differences, first the measurement model was assessed.  After all 

constructs were allowed to covary, based upon χ

 

Analyses Predicting Exercise for Perceived Controllability 

ince 

n.  

, 

ss 

ulnerability and a slightly positive association with perceived friend support.  Also, high 

perceived illness vulnerability showed a slightly positive correlation with depressive 

symptoms and perceived symptoms and a slightly negative correlation with perceived 

2, the measurement model did not fit the 

data (χ2 = 53.32, df = 17, p < .05).  However, other fit indices were acceptable (CFI = .97

SRMR = .02, and RMSEA = .05).   

 Intercorrelations between the constructs in the measurement model showed that 

high exercise frequency had a slightly negative association with high perceived illne

v
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friend support.  Positive self-rated health had a slightly negative association with 

depressive symptoms (See Table 4.4) 

Table 4.4. Intercorrelations Between the Constructs in the Measurement Model: High 
Perceived Control 

 
Variable 1 2 3

 
4 

 
5 6

       
1. Exercise 1.00   
2. Perceived illness vulnerability -.14* 1.00   
3. Self-Rated Health .03 .02 1.00   
4. Depressive Symptoms -.07 .09* -.12* 1.00  
5. Perceived symptoms .02 .15* -.02 .36* 1.00 
6. Perceived Friend Support .13* -.09* .07 -.09 -.06 1.00
       
*p<.05       

 

 At the final stage in the analyses, a hypothesized structural model was assessed.  

Based upon the χ2 the conceptual model did not fit the data well (χ2 = 53.00, df = 19, p 

= .001).  However, other fit indices were acceptable (CFI = .98, SRMR = .02, and 

ious than the initial 

= .15, 

p =.93).  The conceptual model accounted for 2%, 3%, and 4% of the variance in self-

rated health, perceived illness vulnerability, and exercise, respectively.  

RMSEA = .04).  The conceptual model was more parsimon

measurement model and did not result in a significant loss of model fit (∆χ2 ∆df = 2 
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Figure 4.8. Standardized Regression Coefficients
Perceived Controllability. 

 in the Final Model for Exercise, High 

 p<.0       

ort slightly increased exercise frequency.  Also, 

del, 

s vulnerability, but depressive symptoms.    

(* 5, ** p<.01, ***p<.001:            significant paths at .05 alpha level;          
           non- significant paths at .05 alpha level). 
 
 
 Given the model, the results indicated that perceived illness vulnerability slightly 

decreased and perceived friend supp

given the model, depressive symptoms slightly decreased positive self-rated health, but 

perceived symptoms and perceived friend support did not.  Moreover, given the mo

perceived symptoms slightly increased perceived illness vulnerability and perceived 

friend support slightly decreased perceived illnes



 

The Prediction of Exercise under Low Controllability 

 Similar to the high control group, the measurement model and the structural 

model were examined.  Based on the χ2, the measurement model did not fit the data (χ2 = 

3 , ot  ind were acceptable (CFI = .98, SRMR 

= .02, and RMSEA = .04).  

  measurem  mo vea at e ligh

n orrelation with perceived illness vulne bility and a slightly positi e correl ion 

with self-rated health.  Positive self-rated health, perceived symptoms, and depressive 

ptom

positive self-rated health showed a moderate negative correlation with perceived 

Variable 1 2 3 4 5 6

6.72, df = 17, p < .001).  However her fit ices 

Intercorrelations in the ent del re led th exercis had a s tly 

egative c ra v at

sym s showed a moderate association with perceived illness vulnerability.  Moreover, 

symptoms and depressive symptoms (See Table 4.5).  

Table 4.5. Intercorrelations Between the Constructs in the Measurement Model: Low 
Perceived Control 

   

       
1. Exercise 1.00   

3. Self-Rated Health .18* -.22* 1.00   

5. Perceived symptoms -.01 .21* -.34* .53* 1.00 
1.00

       

2. Perceived illness vulnerability -.14* 1.00   

4. Depressive Symptoms -.06 .23* -.37* 1.00  

6. Perceived Friend Support .00 -.04 .09 -.20* -.05 

*p<.05       
 

 Based on the χ2, the conceptual model did not fit to the data (χ2 = 40.10, df = 19, p 

= .01).  However, other fit indices suggested that the model was acceptable (CFI = .98, 

SRMR = .02, and RMSEA = .04).  The modification indices did not show possible 

  117



 

improvements after adding paths between depressive symptoms and perceived symptoms, 

and exercise.  The conceptual model was more parsimonious than the initial measurement 

model and did not result in a significant loss of model fit (∆χ2 = 1.89, ∆df = 2 p =.39).  

The conceptual model accounted for 16%, 6%, and 5% of the variance in self-rated health, 

perceived illness vulnerability, and exercise, respectively.  

   

 

Figure 4.9. Standardized Regression Coefficients in the Final Model for Exercise, Low 

(* p<.05, ** p<.01, ***p<.001:            significant paths at .05 alpha level;                

 

Perceived Controllability. 

           non- significant paths at .05 alpha level). 

 

  118



 

 Given the model, positive self-rated health slightly increased exercise frequency.  

oreover, given 

 

lnerability.   

 Invariance across two groups was examined by constraining regression 

coefficients in the conceptual model (see Figure 4.1).  Based on the χ odel without 

a s did fit t ta (χ2 = 103.11, df  41 p < 5).  

H ere accept CFI ; SR = .0 SEA = 4).  

A l constra  fa ad id n he 2 =

9 = 45, p <.001).  However, other fit indices were acceptable (CFI =.98; SRMR 

 .03; RMSEA = .03).  This final measurement constrained model was a more 

arsimo

SEA 

Also, given the model, perceived illness vulnerability slightly decreased exercise 

frequency.  In addition, given the the model, perceived illness vulnerability and 

depressive symptoms slightly increased perceived illness vulnerability.  M

the model, perceived symptoms slightly and depressive symptoms moderately decreased

positive self-rated health.  Finally, given the model, perceived friend support did not 

increase positive self-rated health and perceived illness vu

Multiple Group Analysis Examining Moderation by Perceived Controllability 

2, the m

ny constraints between two group  not he da  = .0

owever, other fit indices w able (  =.97 MR 2; RM  .0

lso, based on the χ the mode2, ining ctor lo ings d ot fit t  data (χ  

1.55, df 

=

p nious model than the model without any constraints and did not result in a 

significant of loss of fit (∆χ2 = 2.27, ∆df = 4, p =.69).  Similarly, based on the χ2, the 

model constraining regression coefficients did not fit the data (χ2 = 100.21, df = 50 p 

<.001).  However, other fit indices were acceptable (CFI =.98; SRMR = .03; RM

= .03).  Based on modification indices, the path between depressive symptoms and self-

rated health was released.  Based on the χ2, this final structural model fit was acceptable 

(χ2 = 95.96, df = 549 p <.001; CFI =.98; SRMR = .03; RMSEA = .03).  This final 
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structural model was a more parsimonious model than the model without releasing any 

paths and did not result in a significant of loss of fit (∆χ2 = 2.46, ∆df = 1, p =.12).  Base

on the χ

d 

e 

00.92, df = 

53, p <.001).  However, other fit indices were acceptable (CFI= .98; SRMR = .03; 

RMSEA = .04).  This final partially constrained model was more parsimonious than the 

id not lose a significant loss of fit (χ2 = 7.71, df = 12 p =.81).   

2, the model constraining regression coefficients except the path from depressiv

symptoms to self-rated health, and factor loadings did not fit the data (χ2 = 1

baseline model and d

 

 

Figure 4.10. Standardized Regression Coefficients in the Final Model for Exercise, 
Multiple Group Analysis. High Perceived Controllability. 
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(* p<.05, ** p<.01, ***p<.001:            significant paths at .05 alpha level;             

 

   
           non- significant paths at .05 alpha level). 

 

Figure 4.11. Standardized Regression Coefficients in the Final Conceptual Model for 

(* p<.05, ** p<.01, ***p ficant paths at .05 alpha level;                

 

 Given the models, positive self-rated health slightly increased exercise in high and 

low perceived control.  Also, in the two groups, perceived illness vulnerability slightly 

decreased exercise.  On the other hand, given the models, perceived friend support did 

Exercise, Multiple Group Analysis. Low Perceived Controllability. 

           non- significant paths at .05 alpha level). 
 

<.001:            signi
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not increase exercise across two groups.  Moreover, given the model, perceived 

symptoms and depressive symptoms moderately decreased and perceived friend support 

slightly increased positive self-rated health across two groups.  In addition, given the 

models, perceived symptoms moderately increased perceived illness vulnerability in the 

high control group and slightly increased perceived illness vulnerability in the low 

control group.  Given the model, depressive symptoms moderately decreased positive 

self-rated health in low perceived controllability.  Given the model, perceived friend 

support did not decrease perceived illness vulnerability across two groups.   

Analyses Predicting Office Visits for Age Groups 

The Prediction of Office Visits for Young Adults 

 A CFA was used to assess the measurement model.  After all constructs were 

allowed to correlate with each other, based on the χ2, the measurement model did not fit 

Intercorrelations between the constructs in the measurement model showed that 

ll vari

1 2 3
 

4 
 

5 6

well (χ2 = 53.51, df = 17, p <.001).  However, other fit indices were acceptable (CFI = .98, 

SRMR = .02, and RMSEA = .04).   

 

a ables were significantly correlated with each other, except the relationships 

between office visits and perceived friend support and between office visits and 

perceived illness vulnerability (See Table 4.6).  

Table 4.6. Intercorrelations Between the Constructs in the Measurement Model For 
Office Visits: Young Adults 

 
Variable 
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1. Office Visits 1.00   
2. Perceived illness vulnerability .07* 1.00   
3. Self
4. Depressive Symptoms .29* .15* .35* 1.00  

6. Perceived Friend Support .04 -.05 .16* -.14* -.09* 1.00

*p<.05       

-Rated Health .24* .26* 1.00   

5. Perceived symptoms .29* .19* .35* .52* 1.00 

       

 

 Based on the χ2, the conceptual model did not fit the data (χ2 = 119.67, df = 19,

<.001).  However, other fit indices showed that the conceptual model fit well (CFI = .95

SRMR = .04, and RMSEA = .06).  Based on the modification indices, two paths from 

perceived symptoms and depressive symptoms to office visits were added.  This par

mediated model was assessed because the two variables were 

 p 

, 

tially 

important determinants of 

office visits (see (Cameron et al., 1995; Kaplan et al., 2001; Sheehan et al., 2003).  Based 

on the χ2, the partially mediated model did not fit the data well (χ2 = 53.51, df = 17, p 

cceptable (CFI = .98, SRMR = .02, and 

RMSEA = .04).  Satorra-Bentoler Scaled ∆χ2 also indicated a significant improvement 

over the conceptual model (∆χ2 = 23.65, ∆df = 2, p < .001).  The partially mediated 

model accounted for 18%, 4%, and 13% of the variance in self-rated health, perceived 

illness vulnerability, and office visits, respectively.  

<.001).  However, other fit indices were a
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Figure 4.12. Standardized Regression Coefficients in the Final Mediated Model for 
Office Visits. Young Adults. 
(* p<.05, ** p<.01, ***p ficant paths at .05 alpha level;                
           non- significant paths at .05 alpha level). 
 
 Given the model, poor self-rated health, perceived symptoms, depressive 

erceived illness vulnerability did not.  Also given the model, perceived symptoms 

ved 

pressive 

<.001:            signi

symptoms and perceived friend support slightly increased frequency of office visits, but 

p

slightly increased perceived illness vulnerability, but depressive symptoms and percei

friend support do not.  Moreover, given the model, perceived symptoms and de

symptoms moderately increased, and perceived friend support slightly decreased poor 

self-rated health. 
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The Prediction of Office Visits for Middle Aged Adults 

 After all constructs were allowed to correlate with each other in a CFA, the 

measurement model did not fit well (χ2 = 86.29, df = 17, p <.001).  However, other 

indices were acceptable (CFI = .96, SRMR = .02, and RMSEA = .06).   

 Intercorrelations between

fit 

 the constructs in the measurement model showed that 

perceived friend support was not correlated with ere 

significantly correlated with each other (See Table 5.7).  

Table 4.7. Intercorrelations Between the Constructs in the Measurement Model: Middle-
Age 

office visits.  The rest of constructs w

Adults 
 

Variable 1 2 3
 

4 
 

5 6
   
1. Office Visits 1.00   

0

 

2. Perceived illness vulnerability .08* 1.00   
3. Self-Rated Health .23* .34* 1.00   
4. Depressive Symptoms .19* .20* .37* 1.00  
5. Perceived symptoms .27* .14* .42* .54* 1.00 
6. Perceived Friend Support -.06 -.09* -.16* -.20* -.12* 1.0
       
*p<.05      

 

 In the final stage, based on the χ2, the conceptual model did not fit the data (χ2 = 

 

= .03, and RMSEA = .06).  Since modification indices showed that a p rtially m diated 

model or the ing two paths from erceiv  symptoms and depressiv

s ign nt im vement over the conceptual model, 

t el was asses Bas  the e pa y mediated model 

d 2 6.29, df = 17, p < .  H er, o it in  we

99.57, df = 19, p <.001).  However, other fit indices were acceptable (CFI = .95, SRMR

a e

model add  p ed e 

ymptoms to office visits may be a s ifica pro

he partially mediated mod sed.  ed on  χ2, th rtiall

id not fit the data well (χ  = 8 .001) owev ther f dices re 
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acceptable (CFI = .96, SRMR = .02, and RMSEA = .06).  Satorra-Bentler Scaled ∆χ2 did 

ot indicate a significant improvement over the conceptual model (χ  = 2.45, df = 2, p 2n

= .29).  The conceptual model accounted for 21%, 4%, and 5% of the variance in self-

rated health, perceived illness vulnerability, and office visits, respectively.  

 

Figure 4.13. Standardized Regression Coefficients in the Final Model for Office Visits. 
Middle-Age Adults 
(* p<.05, ** p<.01, ***p ficant paths at .05 alpha level;                
           non- significant paths at .05 alpha level). 
 

 Given the model, poor self-rated health moderately increased office visits 

frequency, but perceived illness vulnerability did not.  Also, given the model, depressive 

<.001:            signi
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symptoms and perceived symptoms slightly increased perceived illness vulnerability.   

Moreover, given the model, perceived symptoms moderately and depressive symptom 

slightly increased poor self-rated health, and perceived friend support slightly decreased 

poor self-rated health.   

The Prediction of Office Visits for Older Adults 

 After all constructs were allowed to correlate with each other in a CFA, the 

measurement model fit the data well (χ2 = 20.11, df = 17, p <.27; CFI = .99, SRMR = .02, 

and RMSEA = .02).   

 Intercorrelations between the constructs in the measurement model showed that 

office visits were associated with other variables, except perceived illness vulnerability 

and perceived friend support.  Perceived friend support was moderately correlated with 

perceived symptoms only (See Table 4.8).  

er- 

4 
 

5 6

Table 4.8. Intercorrelations Between the Constructs in the Measurement Model: Old
Adults 

 
Variable 1 2 3

 

   
1. Off
2. Perceiv

4. Depressive Symptoms .23* .10 -.20* 1.00  

6. Perceived Friend Support .06 -.09 -.10 -.12 -.24* 1.00

*p<.05       

ice Visits 1.00   
ed illness vulnerability -.07 1.00   

3. Self-Rated Health -.23* -.31* 1.00   

5. Perceived symptoms .18* .22* -.44* .43* 1.00 
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 In the final stage, the conceptual model was assessed.  Based on χ2, the conceptual 

 

s, 

el (Cameron et al., 1995; 

torra- 

p < .05).  This final model accounted for 19%, 5%, and 13% of the 

variance in self-rated health, perceived illness vulnerability, and office visits, respectively.  

 

model did not fit the data (χ2 = 31.63, df = 19, p <.05).  However, other fit indices were

acceptable (CFI = .98, SRMR = .05, and RMSEA = .04).  Based on modification induce

two paths were added to create the partially mediated mod

Kaplan et al., 2001; Sheehan et al., 2003).,  This partially mediated model fit the data 

well (χ2 = 20.12, df = 17, p <.27; CFI = .99, SRMR = .02, and RMSEA = .02).  Sa

Bentler Scaled ∆χ2 showed a significant improvement over the conceptual model (∆χ2 = 

6.05, ∆df = 2, 
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Figure 4.14. Standardized Regression Coefficients in the Final Mediated Model for 
Office Visits. Older Adults 
(* p<.05, ** p<.01, ***p<.001:            signific
           non- significant paths at .05 alpha level

ant paths at .05 alpha level;                
). 

 

f-

 Given the model, poor self-rated health alone moderately increased office visits.  

Also, given the model, perceived symptoms moderately increased perceived illness 

vulnerability and strongly increased poor self-rated health.  However, given the model, 

perceived friend support did not decrease perceived illness vulnerability as well as sel

rated health.  Furthermore, given the model, depressive symptoms and perceived 

symptoms did not increase office visits.  



 

Multiple Group Analysis Examining Moderation by Age 

 Invariance across age groups was examined in the partially mediated model 

ecause the middle-age group showed that the partially mediated model also fit the data 

well.  Based on the χ2, the model without any constraints between three groups did not fit 

the data (χ2 = 170.81, df = 57 p <.001).  However, other fit indices were acceptable 

(CFI .98; SRMR = .02; RMSEA = .05).  Based on the χ2,  the model constraining the 

loadings and regression coefficients did not fit the data (χ2 = 192.95, df = 87, p <.001).  

However, other fit indices were acceptable (CFI .98; SRMR = .02; RMSEA = .04).  This 

final model was more parsimonious than the baseline model and did not result in a 

significant loss of model fit (∆χ2 = 11.63, ∆df = 30, p <.99).   

b
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Figure 4.15. Standardized Regression Coefficients in the Final Model for Office Visits. 
M e Group Analysis, Young Adults 
 

ultipl
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Figure 4.16. Stand egres fi  in th l Model f ice Visits. 
Multiple Group A iddle Adul
  

ardized R sion Coef cients e Fina or Off
nalysis, M -Age ts 
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Figure 4.17. Stand egres fi  in th l Model f ice Visits. 
Multiple Group Analysis, Older Adults 
 

  the m o d p mpt r

symptoms slightly  office visits.  Given the model, perceived illness 

vu id no e d ln cro  g

Also, given the model, depressive symptom tl rate

rated health.  The m  sug  that ived s ms and p ed fr

support slightly increased poor self-rated health across age groups.  Given the model, 

de s 

ardized R sion Coef cients e Fina or Off

Given odel, po r self-rate health, de ressive sy oms, and pe ceived 

 increased

lnerability d t increas  perceive illness vu erability a ss three age roups.  

s sligh y or mode ly increased poor self-

odel also gested perce ympto erceiv iend 

pressive symptoms and perceived symptoms slightly increased perceived illnes
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vu  

perceived illness vulnerability.   

Analyses Predicting Office Visits for Controllability 

erately positive correlations with 

 
3

 
4 

 
5 6

lnerability across three age groups.  However, perceived friend support did not reduce

The Prediction of Office Visits under High Controllability 

 After all variables were allowed to correlate with each other in a CFA, the 

measurement model fit well (χ2 = 48.69, df = 17, p <.001; CFI = .98, SRMR = .02, and 

RMSEA = .04).   

 Intercorrelations between the constructs in the measurement model showed that 

office visits was slightly positive association with high depressive symptoms and high 

perceived symptoms.  Poor self-rated health was mod

perceived symptoms, depressive symptoms, and a slightly positive correlation with 

perceived friend support (See Table 4.9).  

Table 4.9. Intercorrelations Between the Constructs in the Measurement Model: High 
Perceived Controllability 

Variable 1 2
   
1. Off
2. Perceived illness vulnerability .04 1.00   

4. Depressive Symptoms .13* .09* .19* 1.00  

6. Perceived Friend Support .02 -.09* -.09* -.08 -.06 1.00

*p<.05       

ice Visits 1.00   

3. Self-Rated Health -.01 -.03 1.00   

5. Perceived symptoms .19* .15* .25* .36* 1.00 
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 In the final stage, the structural model was assessed.  Based on χ2, the conceptu

model adequately did not fit to the data (χ

al 

 fit 

ere 

rtially mediated model did not fit 

the dat

 

 illness vulnerability, and office visits, respectively.  

2 = 71.49, df = 19, p <.001).  However, other

indices were acceptable (CFI = .96, SRMR = .04, and RMSEA = .05).  Since the 

modification induces indicated that adding paths from depression and perceived 

symptoms to office visits may be a significant improvement over the conceptual model 

(Cameron et al., 1995; Kaplan et al., 2001; Sheehan et al., 2003), the two paths w

added in the conceptual model.  Based on the χ2, the pa

a (χ2 = 44.69, df = 17, p <.001).  However, other fit indices were acceptable (CFI 

= .98, SRMR = .02, and RMSEA = .04).  Satorra-Bentler Scaled ∆χ2 showed a 

significant improvement over the conceptual model (∆χ2 = 9.31, ∆df = 2, p < .001).  The 

conceptual model accounted for 2%, 3%, and 4% of the variance in self-rated health,

perceived

  135



 

  136

 

Figure 4.18. Standardized Regression Coefficients in th
Office Visits. High Perceived Controllability  

e Final Mediated Model for 

* p<.0

lth did not 

htly decreased perceived illness vulnerability, but depressive symptoms 

mptoms alone increased poor self-rated 

health.  

( 5, ** p<.01, ***p<.001:            significant paths at .05 alpha level;                
           non- significant paths at .05 alpha level). 
 

 Given the model, perceived illness vulnerability and self-rated hea

increase office visits.  However, given the model, perceived symptoms slightly increased 

office visits.  Given the model, perceived symptoms slightly increased and perceived 

friend support slig

did not.  Further, given the model, depressive sy



 

The Prediction of Office Visits under Low Controllability 

 Similar to the previous procedure, in a CFA, based on the χ2, the measurement

model did not fit the data (χ

 

 38.16, df = 17, p <.05). However, other fit indices were 

wed that 

rrelation with high depressive 

e 

Table 4.10.Intercorrelations Between the Variables in the Measurement Model: Low 
Perc

6

2 =

acceptable (CFI = .98, SRMR = .02, and RMSEA = .04). 

 Intercorrelations between the constructs in the measurement model sho

perceived friend support was a slightly negative co

symptoms only.  Perceived illness vulnerability was not associated with office visits (Se

Table 4.10).  

eived Control  
 

Variable 1 2 3
 

4 
 

5 
   
1. Office Visits 1.00   
2. Perceived illness vulnerability .06 1.00   
3. Self-Rated Health .21* .19* 1.00   

1.00
 

      

4. Depressive Symptoms .36* .23* .36* 1.00  
5. Perceived symptoms .36* .20* .34* .53* 1.00 
6. Perceived Friend Support .06 -.04 -.11 -.19* -.06 
      
*p<.05 

 

 In the structural model, based on the χ2, the conceptual model did not adequately 

fit to the data (χ2 = 64.61, df = 19, p <.05).  However, other fit indices showed a 

ilar to the high control 

 

nt 

adequately fit (CFI = .96, SRMR = .04, and RMSEA = .06).  Sim

group, since the modification indices indicated that adding paths from depressive

symptoms and perceived symptoms to office visits may be a significant improveme

over the conceptual model, the paths were added in the conceptual model.  Based on the 
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χ2, the partially mediated model did not fit the data (χ2 = 38.16, df = 17, p <.01).  

However, other fit indices were acceptable (CFI = .98, SRMR = .02, and RMSEA = .0

Satorra-Ben

4).  

toler Scaled ∆χ2 showed a significant improvement over the conceptual 

model (∆χ2 = 8.97, df =2, p< .05).  The conceptual model accounted for 16%, 6%, and 

5% of the variance in self-rated health, perceived illness vulnerability, and office visits, 

respectively. 

 

Figure 4.19. Standardized Regression Coefficients in the Final Model for Office Visits. 
Low Perceived Controllability 
(* p<.05, ** p<.01, ***p<.001:            significant paths at .05 alpha leve
           non- significant paths at .05 alpha level). 

l;                
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 Given the model, poor self-rated health, perceived symptoms and perceived friend 

support slightly increased office visits, but depressive symptoms did not.  Given the 

model, perceived symptoms and depressive symptoms slightly increased perceived illness 

Multiple Group Analysis Examining Moderation by Perceived Controllability 

 Based on the χ2, the partially mediated model without any constraints between 

two groups did not fit the data (χ2 = 80.82, df = 37, p <.001).  However, other fit indices 

were acceptable (CFI .98; SRMR = .02; RMSEA = .04).  Based on the χ2, the model 

constraining both factor loadings and regression coefficients did not fit the data (χ2 = 

112.86, df = 52, p <.001).  However, other fit indices were acceptable (CFI .97; SRMR 

= .04; RMSEA = .04).  This final fully constrained model was more parsimonious than 

the complex baseline model and did not result in a significant loss of model fit (χ2 = 17.22, 

df = 15 p =.31).   

 

vulnerability.  Given the model, perceived symptoms and depressive symptoms 

moderately increased poor self-rated health.   
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Figure 4.20. Standardized Regression Coefficients in the Final Model for Office Visits. 
Multiple Groups Analysis, High Perceived Controllability 
(* p<.05, ** p<.01, ***p<.001:            significant paths at .05 alpha level;               
           non- significant paths at .05 a
 

 
lpha level). 
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Figure 4.21. Standardized Regression Coefficients in the Final Model for Office V
Multiple Groups Analysis, Low Perceived Controllability 
(* p<.05, ** p<.01, ***p<.001:            significant paths at .05 alpha level;                
           non- significant paths at .05 alpha level). 
  

 Given the model, poor self-rated health, depressive symptoms, and perceived 

symptoms slightly increased office visits in the high and low perceived control group

However, given the model, perceived illness vulnerability and perceived friend support 

did not increased office

isits. 

s.  

 visits across two groups.  Also, given the model, depressive 

ympto d s ms slightly and perceived symptoms moderately increase, and perceived frien

support slightly decreased poor self-rated health between two groups.  In addition, the 



 

model showed that depressive symptom and perceived symptoms slightly increased 

perceived illness vulnerability in the high and low perceived control groups.  However, 

perceived friend support did not decrease perceived illness vulnerability across the two 

roups.   

Summary of Unstandardized Regression Coefficients 

 Summaries of the unstandardized regression coefficients with confidence intervals 

for the individual models (See Figure 4.2 to 4.4, 4.8, 4.9, 4.12 to 4.14, 4.18, and 4.19) are 

presented in Table 4.11 and 4.12.   

g
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Table 4.11. Unstandardized Regressio n the Conceptual Model for 
Exercise 
 

Path 
Young 
Adults 

ld High  
Control 

Low 
Control 

n Coefficients i

Middle 
Adults 

O
Adults 

      
PIV * 

.29

2 
0.73

8
*

.02

.07
9***
-0.06
-0.12

0.06 
24
12

00
* 

.22

.20

 

00 
0.07

ice = office visits, SRH =self-rated health, 
PS =
support.  

 to Exe -1.80*** -0.62 -2.07* -1.64** -1.34
95% UL -1.10 0.20 -0.02 -0.74 -0
95% LL -2.50 -1.44 -4.13 -2.54 -2.39

SRH to Exe 0.83*** 1.20*** 0.66 0.12 0.71*** 
95% UL 1.14 1.51 1.55 0.44 1.10
95% LL 0.51 0.89 -0.22 -0.19 0.31

PFS to Exe 0.33 0.72* 0.21 0.97** -0.1
95% UL 0.83 1.29 1.33 1.58 
95% LL -0.17 0.16 -0.91 0.36 -0.9

PS to SRH -0.06*** -0.07*** -0.09*** 0.01 -0.05**
95% UL -0.03 -0.05 -0.06 0.03 -0
95% LL -0.08 -0.09 -0.13 -0.01 -0

DS to SRH -0.08*** -0.08*** -0.00 -0.06** -0.0
95% UL -0.04 -0.03 0.09 -0.02 
95% LL -0.12 -0.12 -0.10 -0.09 

PFS to SRH 0.17* 0.16* -0.01 0.10 
95% UL 0.32 0.29 0.17 .025 0.
95%. LL 0.02 0.02 -0.19 -.005 -0.

PS to PIV 0.02*** 0.01 0.02** 0.01* 0.01* 
95% UL 0.02 0.01 0.03 0.02 0.02
95% LL 0.01 -0.00 0.01 0.01 0.

DS to PIV 0.01 0.03 *** 0.00 0.01 0.02**
95% UL 0.02 0.04 0.02 0.02 0
95% LL -0.00 0.01 -0.02 -0.01 0

PFS to PIV -0.02 -0.03 .-0.02 -0.05* -0.
95% UL 0.02 0.01 0.09 -0.00 
95% LL -0.06 -0.08 -0.13 -0.10 -0.07

  
*p <.05, ** p < .01, ***p <.001 
95%UL = 95% Confidence Interval Upper Limit, 95%LL = 95% Confidence 
Interval Lower Limit.  
PIV = perceived illness vulnerability, Off

 perceived symptoms, DS = depressive symptoms, PFS = perceived friend 
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able 4.12. Unstandardized Regression Coefficients in the Conceptual or Partially 
ediated Model for Office Visits 

Young 
Ad ts

Middle Ol High  
Control 

Low 
Control 

T
M
 

Path ul  Adults Adults 
d 

      
PIV to Office .24 0.10 -0.57 

95%UL 0.60 0.80
95%LL -0.9 -0.40 -1.95

SRH to Office 0.6 * 0.80* 
95%UL 1.84 0.18 0.86
95%.LL 0.2 -0.31 0.73

PS to Office 0.13*** 0.31** 
95%UL 0.52
95%LL 0 -0.05 0.06 0.11

e 0.30** 0.10 0.35 
95%UL 0.24 0.76
95%LL 0.1 0 -0.03 -0.06

PFS to Office .77* 9* 
95%UL 
95%LL  -0.90

PS to SRH 0.05*** 
95%UL 
95%LL 6 -0.03 0.03

DS to SRH .0 0.05** 0.09*** 

-0.17* -0.16* 0.0 -0.12 -0.11 
0 0.02 0.11

5%LL -0.33
PS to PIV 

 

.01* 
95%UL 0.02 0.02
95%LL 0.01 0.00

DS to PIV .0 *** 
95%UL 0.03
95%LL 0.01 0.01

-0.0 -.05* -0.01 
95%UL 9 0.00 0.06
95%LL -.10 -0.07

  
*p <.05, ** p < .01, ***p <.001 
95%UL = 95% Confidence Interval Upper Limit, 95%LL = 95% Confidence 
Interval Lower Limit.  

-0 0.04 -2.45 
0.42 0.12 0.51

0 -0.04 -5.42
3* * 1.25*** 1.25*** -0.07 

1.01 1.82
6 0.67 0.66

0.19*** n/a .08 
0.29 0.20 0.20 
.09

DS to Offic n/a 0.45 
.090.49 0

0 -0.2
0 -0.25 0.92 0.17 0.4

0.57 1.891.35 0.62 2.17
0.20 -1.12 -0.33 -0.23

0.0 *6* * 0.07*** 0.09*** -0.01 
0.01 0.070.08 0.09 0.13

0.03 0.05 0.0
0 8*** 0.08*** 0.00 

95%UL 0.12 0.12 0.10 0.09 0.13
95%LL 0.04 0.03 -0.09 0.02 0.05

PFS to SRH 
5%UL 

1 
9
9

-0. 2 -0.02 0.19
-0.32 -0.29 -0.17 -0.26 

0.01*** 00.02*** 0.01 0.02** 
0.02 0.01 0.03
0.01 -0.00 0.00

0 1 0.03*** 0.00 -.01 0.02
0.02 0.02 0.02 0.04

-0.00 0.01 -0.02
2 -0.03 -0.02 PFS to PIV 
0.02 0.01 0.0

6 0.08 -0.1-0.0 3
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PIV = perceived illness vulnerability, O = office visits, SRH =self-rated health, 
PS = perceived symptoms, DS = depressive symptoms, PFS = perceived friend 
support.  

ffice 

Summary of Results in Hypotheses 

Hypothesis 1: The conceptual model fits the data. 

 In the model with exercise as the dependent variable, although the conceptual 

model did not fit the data based on the χ2 value, additional fit indices suggested that the 

model did fit the data.  On the other hand, in the model with office visits as the dependent 

variable, the partially mediated model, paths from depressive symptoms and perceived 

symptoms to office visits were examined because modification indices suggested that the 

model would be improved with the addition of these paths.  Although the χ2 values were 

fairly large, other fit indices showed acceptable fit.   

Hypothesis 2: Self-rated health fully mediates the relationships between perceived  

friend support, perceived symptoms, depressive symptoms, and health behaviors.   

This hypothesis held that the patterns of relations among the constructs in the structural 

model were consistent with causal relations such that: 

2.1. Depressive symptoms cause poor self-rated health. 

 Age analyses.  Given the model based on the multiple group analysis, when 

exercise was the dependent variable, as expected, depressive symptoms slightly 

decreased positive self-rated health (young: β = -.19, p < .001; middle: β = -.17 , p < .001; 

old: β = -.16 , p < .001).  Similarly, when office visits was the dependent variable, as 

expected, the model showed that depressive symptoms slightly increased poor self-rated 

health (young: β = .19, p < .001; middle: β = .017 , p < .001; old: β = .16 , p < .001).   
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 Controllability analyses.  As expected, given the model based on the multiple

group analysis, in the low control group, depressive symptoms moderately decreas

positive self-rated health in the model predicting exercise (β = -.23, p < .001), but 

depressive symptoms were not related to positive self-rated health in the model for the 

high control group.  In the model predicting office visits, depressive symptoms slightly 

increased poor self-rated health (high: β = -.15, p < .01; low: β = -.16, p < .01). 

2.2. Perceived symptoms cause poor self-rated health  

Age analyses.  Given the models based on the multiple group analyses, perceived 

symptoms moderately increased poor self-rated health across age group in predicting 

both exercise (young, β =-.28, p < .001: middle, β = -.30, p < .001: old, β = -.31, p < .0

and office visits (young: β =-.28, p < .001; middle: β = .30, p < .001; old: β = .31, p 

< .001). 

 

ed 

01) 

 

 

odel 

with office visits as the dependent variable, perceived friend support slightly decreased 

 Controllability analyses.  Given the models based on the multiple group analyses, 

perceived symptoms slightly or moderately decreased positive self-rated health in 

predicting exercise (high:  β = -.12, p < .001; low:  β =.-.20, p < .001), and moderately 

increased poor self-rated health predicting office visits (high:  β = .21, p < .001: low:  β

=.21, p < .001). 

2.3. Perceived friend support causes positive self-rated health  

 Age analyses.  Given the model based on the multiple group analysis, perceived 

friend support slightly increased positive self-rated health in predicting exercise (young:

β = .09, p < .01;middle: β = .08, p < .01: old: β = .10, p < .01).  Likewise, in the m
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poor self-rated health (young: β = -.09, p < .01; middle: β = -.08, p < .01: old: β = -.10, p 

< .01).  

 Controllability analyses.  Given the models based on the multiple group ana

perceived friend support slightly increased positive self-rated health in predicting 

exercise (high: β = .13, p < .05;low: β = .09, p < .05) and slightly decreased poor self-

rated health in predicting office visits (high: β = -.12, p < .01;low: β = -.09, p < .05) 

2.4. Positive self-rated health causes exercise. 

 Age analysis  Given the model based on the multiple group analysis, positive self

rated health moderately increased exercise (young: β = .20: p < .001; middle:, β = .21, p

< .001; old: β = .19, p < .001).   

 Controllability analysis. Given the model based on the multiple group analysis, 

positive self-rated health slightly predicted exercise (high: β = .14, p < .001; lo

lyses, 

-

 

w: β = .19, 

 < .00

, 

 

, as 

: 

p 1). 

2.5. Poor self-rated health causes office visits. 

 Age analysis. Given the model based on the multiple group analysis, as predicted

office visits were slightly or moderately predicted by poor self-rated health (young: β

= .16, p < .001; middle: β = .13, p < .001; old adults: β = .14, p < .001).  

 Controllability analysis. Given the model based on the multiple group analysis

predicted, poor self-rated health slightly predicted office visits (high: β = .09, p < .01; low

β = .04, p < .01).  

2.6. Perceived friend support causes exercise.  
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 Age analysis.  Given the model based on the multiple group analysis, perceived

friend support slightly increased exercise (young: β = .06, p < .01; middle: β = .06, p 

< .01; old:β = .06, p < .01).   

 Controllability analysis .  Perceived friend support did not increase exercise unde

high and low perceived control in the controllability multiple group analysis.  

2.7. Perceived friend support causes office

 

r 

 visits. 

 Age analysis.  Given the model based on the multiple group analysis, perceived 

friend support slightly increased office visits (young: β = .08, p < .01; middle: β = .06, p 

< .01; old: β = .07, p < .01). 

 Controllability analysis.  Given the model, perceived friend support did not 

increase office visits in high and low perceived control in the controllability multiple 

group analysis.   

 

Hypothesis 3: Perceived illness vulnerability fully mediates the relations between 

perceived symptoms, depressive symptoms, perceived friend support, and health 

behaviors.   

This hypothesis held that the patterns of relations among the constructs in the structural 

model were consistent with causal relations such that: . 

3.1. Depressive symptoms cause perceived illness vulnerability. 

 Age analyses.  Given the model based on the multiple group analysis, In 

predicting exercise, as expected, depressive symptoms increased perceived illness 

vulnerability (young: β =.10, p < .001; middle: β =.19, p < .001; old: β =.09, p < .001).  
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Similarly, in predicting office visits, depressive symptoms slightly increased perceived 

illness vulnerability (young: β =.10, p < .001; middle: β =.09, p < .001; old: β =.09, p 

< .001).     

 Controllability analyses.  Given the models based on the multiple group analyse

depressive symptoms slightly increased perceived illness vulnerability in both the model

predicting exercise (high: β =.07, p < .01; low: β =.09, p < .05) and office visits (high: β 

=.07, p < .01; low: β =.10, p < .01).  

3.2. Perceived symptoms cause perceived illness vulnerability. 

 Age analyses.  Given the models based on the multiple group analyses, as 

expected, perceived symptoms significantly increased perceived illness vulnerability in 

both the models predicting exercise (young: β =.11, p < .001; middle: β =.11, p < .001; 

old: β =.13, p < .001) and office visits (young: β =.11, p < .001; middle: β =.12, 

old: β =.13, p < .001). 

s, 

s 

p < .001; 

, p < .001; low: β = .16, p < .001) and office visits (high: 

β =.12, p < .001; office: β =.16, p < .001). 

3.3. Perceived friend support reduces perceived illness vulnerability.  

 Given the model, contrary to prediction, the multiple group analysis did not 

indicate that perceived friend support decreased perceived illness vulnerability.   

3.4. Higher perceived illness vulnerability negatively causes exercise.  

 Controllability analyses.  Given the models based on the multiple group analysis, 

perceived symptoms slightly increased perceived illness vulnerability in the models 

predicting exercise (high: β =.13
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 Age analysis.  Given the model based on the multiple group analysis, as predicted, 

perceived illness vulnerability slightly reduced exercise frequency (young: β = -.11, p 

< .001; middle: β = -.11, p < .05; old: β = -.10, p < .05).   

Controllability analysis.  Given the model based on the multiple group analysis, 

perceived illness vulnerability slightly re  fre h hig  

p < .001) and low (β = -.10, p < .001) perc labili

3.5. Higher perceived illness vulnerability causes office visits. 

 id not predict office visits across 

the age groups and across high and low control groups in the multiple group analyses. 

Hypothesis 4: Age moderates the relations among the variables.  

4.1. Perceived illness vulnerability negatively causes exercise in middle age, but not in 

older adults.  

4.2. Perceived friend support causes exercise in younger adults, but not in older adults. 

4.3. Perceived friend support negatively causes office visits in younger adults, but not in 

older adults.  

 The results of the multiple group analysis showed invariance across age groups.   

Hypothesis 5: Perceived controllability moderates the relationship among the variables.   

Multiple group analysis detected one moderation effect for perceived 

controllability. Given the model based on the multiple group analysis predicting exercise, 

the path from depressive symptoms to positive self-rated health varied across the two 

groups.  Perceived symptoms moderately decreased positive self-rated health under low 

controllability, but not high controllability.   

 

duced exercise quency in bot h (β = -.10,

eived control ty.  

Given the model, perceived illness vulnerability d
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Summary of Mediational Results 

The Final Constrained Multiple Group Model for Age 

 The patterns of relations in the final constrained multiple group models for age 

were consistent with causal relation indicating mediated effects.  

 The Prediction of Exercise.  Given the model, self-rated health mediated the 

relationship between perceived friend support and exercise across age groups.  Also, 

given the model, the relationship between depressive symptoms and exercise was fully 

mediated by self-rated health.  Moreover, in the model, self-rated health fully mediated 

the relationship between perceived symptoms and exercise. 

 Given the model, similar to self-rated health, perceived illness vulnerability 

mediated the relationship between perceived symptoms and exercise and between 

depressive symptoms and exercise across age groups.  However, since the model results 

indicated that perceived friend support may not decrease perceived illness vulnerability, 

perceived illness vulnerability did not mediate the relationship between perceived friend 

support and exercise in the model.   

 The Prediction of Office Visits.  Given the model, self-rated health partially 

mediated the relationship between perceived friend support and office visits.  Also given 

the model, self-rated health also mediated the relationship between depressive symptoms 

and office visits.  In addition, self-rated health mediated the relationship between 

perceived symptoms and office visits across age groups.   
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 Given the model, unlike self-rated health, perceived illness vulnerability did not 

mediate any relationship because the model indicated that perceived friend support may 

not decrease perceived illness vulnerability.  

The Final Constrained Multiple Group Model for Perceived Controllability 

 The patterns of relations in the ed multiple group models for 

 

sive symptoms did not relate to self-rated health.   

s.  

e 

 

 final constrain

perceived controllability were consistent with causal relation indicating mediated effects. 

 The Prediction of Exercise.  Given the model, self-rated health mediated the 

relationship between perceived friend support and exercise.  Also, given the model, self-

rated health fully mediated the relationship between perceived symptoms and exercise. 

In the model, the relationship between depressive symptoms and exercise was fully 

mediated by self-rated health in low perceived controllability.  In high perceived 

controllability, depres

 Given the model, the results indicated that perceived illness vulnerability 

mediated the relationship between perceived symptoms and exercise between two group

Similar to self-rated health, given the model, perceived illness vulnerability mediated th

relationship between depressive symptoms and exercise.  However, perceived illness 

vulnerability did not mediate the relationship between perceived friend support and 

exercise because, given the model, perceived friend support may not decrease perceived

illness vulnerability.   

 The Prediction of Office Visits.  Given the model, self-rated health mediates 

between perceived friend support and office visits, between depressive symptoms and 

office visits, and between perceived symptoms and office visits. 
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 Unlike self-rated health, given the model, perceived illness vulnerability did not 

mediate any relationships because the results indicated that perceived illness vulnerability 

ay no

 

m t be associated with office visits.  
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CHAPTER 5 

DISCUSSION 

 
 This study used structural equation modeling in a cross sectional design to 

examine causal relationships in predicting exercise and office visits.  The study examined 

the mediational role of perceived illness vulnerability and self-rated health in predicting 

depressive symptoms, and perceived friend support.  The study used multiple group 

differences in these relations across individuals with low and high perceived 

models in the present study, self-rated health acted as a mediator in predicting exercise 

.  Age did not moderate the relationships 

ong the constructs.  In the m

self-rated health.  Self-rated health mediated the effect of depressive symptoms on effects 

exercise and office visits.  The exogenous predictors were perceived symptoms, 

analysis to investigate potential age group differences in the relations among these 

variables among young, middle aged, and older adults.  The study also explored 

controllability.  The study were consistent with causal relations such that, given the 

and office visits, and perceived illness vulnerability acted as mediator in predicting 

exercise, but not in predicting office visits

am odel with office visits as the dependent variable, 

perceived controllability moderated the relationship between depressive symptoms and 

of office visits only in low controllability.   

 Summaries of results in the final constrained multiple group models are presented 

in Table 5.1. 
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Table 5.1. Summary of Results in the F ned Multiple Group Models  
 

 
Predicting Exercise Results 

inal Constrai

 

Age Differences • Self-rated health mediated  

  Perceived symptoms 

  Perceived friend support.  

    the small effects of: 

  Depressive symptoms  

Exercise. 

    the moderate, small, and small effects of: 

  Depressive symptoms 

• Perceived illness vulnerability mediated  

   Perceived symptoms  

• Perceived friend support slightly increased 

Perceiv
Control

ed 
lability 

• Self-rated health mediated  
      the small effects of: 

  Perceived symptoms 
  Perceived friend support, respectively, and 
           the small effects of: 
             Depressive symptoms in low control. 
• Perceived illness vulnerability mediated  
     the small effects of: 

  Perceived symptoms 
  Depressive symptoms 

            

Predicting Office Visits 
 

Results 

 
 

Age Differences • Self-rated health mediated  
      the moderate, small, and small effects of: 

  Perceived symptoms 
  Depressive symptoms 
  Perceived friend support.. 

• Perceived friend support slightly increased   
            office visits 

Perceived 
Controllability 

• Self-rated health mediated  
      the small effects of: 

  Perceived symptoms 
  Depressive symptoms 
  Perceived friend support 
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Age 

The Prediction of Exercise 

 Self-Rated Health.  In the final constrained multiple group model, consistent with 

an enduring self-concept view (Bailis et al., 2003), positive self-rated health predicted 

exercise even after controlling for perceived illness vulnerability and perceived friend 

support, in addition to demographic variables.  For these two groups, self-rated health 

mediated the small and moderate effects of perceived symptoms, depressive symptoms, 

and perceived friend support on exercise (See Table 6.1 for a summary of the results).  

These findings are consistent with the view that self-rated health may carry the self-

concept with respect to heath.  Personal beliefs with respect to health would involve 

individuals' ideas of what they might become, or the motivational goal-oriented aspects 

of the self, especially, healthy possible selves (Hooker, 1999).  This aspect of the self-

concept may also provide an evaluative and interpretive context for the current view of 

self (Markus & Nurius, 1986).  The present model implies that individuals set their goals 

as healthy possible selves, and they think that they will be able to engage in physical 

activity.  Similarly, the relationships between self-rated health and other variables were 

consistent with previous research, which suggested that positive self-rated health is 

negatively associated with perceived symptoms (Moum, 1992; Musil et al., 2001) and 

depressive symptoms (Angel & Guarnaccia, 1989; Cole & Dendukuri, 2003), and 

positively associated with perceived friend support (Benyamini et al., 1999; Idler et al., 

1999).    
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 Perceived Illness Vulnerability.  As predicted, given the model results in the 

present study, perceived illness vulnerability had a significant negative impact on 

exercise.  These findings are consistent with previous research, which suggested that 

perceived illness vulnerability may interrupt exercise frequency due to negative emotions 

(McNally, 1996; McWilliams & Asmundson, 2001).  However, several factors reduce 

perceived illness vulnerability such as relative risk estimations (Lockwood, 2002; 

Weinstein, 1983) and perceived controllability (Schwarzer, 1994).  Unfortunately, e

though comparing with others may reduce perceived illness vulnerability, friend support 

items specifically did not ask about comparisons with others in this study.  In the fu

it may be important to examine the effects

ven 

ture, 

 of social comparisons on perceived illness 

ced 

ed 

mptoms, 

ercise.  This relationship was particularly important to 

creasing exercise frequency because perceived symptoms and depressive symptoms 

moderately influenced exercise through perceived illness vulnerability.  Thus, given the 

model, perceived symptoms and depressive symptoms would be important factors in 

decreasing exercise.  These findings are consistent with other research.  For example, one 

determinant of inactivity in older adults is perceived symptoms such as pain (Kaplan et 

al., 2003; Krein, Heisler, Piette, Makki, & Kerr, 2005).  In the future, it would be 

vulnerability since the present model did not show that perceived friend support redu

perceived illness vulnerability across age groups.  

 Also, as expected, similar to self-rated health, the model suggested that perceiv

illness vulnerability mediated the effects of perceived symptoms, depressive sy

and perceived friend support on ex

in
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resting to build intervention programs that deal with symptoms in increasing exercise 

edications or interventions of pain management.   

Perceived Friend Support. Contrary to prediction, the model indicated that 

cise.  These findings are consistent with 

at perceived friend support could work as modeling in social cognitive theory 

(Bandura, 1977, 1997).  Modeling is defined as behavioral acquisition that occurs by 

seeing the performances and outcomes of other’s behaviors.  Thus, watching other’s 

behaviors may have increased exercise frequency.  Following Bandura’s theory (2004), 

much research has found that social cognitive theory, including the interpersonal level, 

strongly increased exercise frequency (Stevens, Lemmink, van Heuvelen, de Jong, & 

Rispens, 2003; Wilcox, Bopp, Oberrecht, Kammermann, & McElmurray, 2003).  This 

implies that friend support is an important determinant in increasing exercise. 

 In addition, the final constrained multiple group model indicated that perceived 

friend support had a slight negative relation with perceived symptoms and depressive 

symptoms across age groups.  Based on the correlations, perceived friend support may 

reduce perceived symptoms and depressive symptoms.  This suggests that perceived 

friend support also indirectly increased exercise frequency by reducing these symptoms.  

These findings are consistent with the previous research showing that low depressive 

symptoms and low perceived symptoms could increase physical activity (Berkman et al., 

1986; Hayden, van Tulder, Malmivaara, & Koes, 2005)  

 Contrary to prediction, the model indicated that perceived friend support did not 

reduce perceived illness vulnerability.  This may be because the perceived friend support 

inte

such as m

 

perceived friend support slightly increased exer

the view th



 

  

item
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s did not emphasize comparing with others.  Therefore, it is important to conduc

further research to examine the relationship between perceived illness vulnerability and 

perceived friend support by using comparison items.  Moreover, people may compare 

themselves not only with their friends but al

co-workers.   Hence, in the future, the effect of specific reference groups on pe ved 

illness vulnerability needs to be explored. 

The Prediction of Office Visits 

 Self-Rated Health. As predicted, how people perceived their health was a strong 

indicator of office visits (Mechanic & Volk , 1 1; rs  1 ) ls

alternative model indicated that perceived symptoms ultaneous direct influence 

on office visits.  This finding was consistent with previous research.  In a population-

based study, Muhajarine, Neudorf and & Martin (2000) found that, am ng sp ents, 

o dical conditi s  i d y o s fi l

rrent use of care.  Therefore, poor self-rated health and 

s would be the main determinants of office visits.  Thus, similar to 

rcise, self-rated health media th mptom e ss

ptom , a p i f p n i is  

Perceived ess Vulnera ity.  Given the model i e present stu , unlike self-

 did not mediate the relationship between 

mptoms and office visits across age groups because perceived illne

er t s  c  c

threats m t k c to r  e it as 

t 

so with other persons such as neighbors and 

rcei

art 96  Pa ons, 951 .  A o, the 

 had a sim

o  re ond

having one or m

increased the likelihood of concu

perceived symptom

exe

sym

 

rated health, perceived illness vulnerability

perceived sy

vuln

suggested that health 

re chronic me on that nclu ed s mpt ms igni cant y 

ted e effects of perceived sy s, d pre ive 

s nd erce ved riend sup ort o  off ce v its. 

 Illn bil n th dy

ss 

his w

abili y wa  not asso iated

a

 with

y no

offi

wor

e visits.  Contrary to prediction, this finding 

 dire tly  inc ease offic  vis s.  T



 

  

consistent w
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 p io researc hich indicated a non-significant association between 

illness vulnerability and undergoing cancer screening in cross-sectional (Hay et al., 2003) 

and lo u al di Diefen h et al., 1999).  One possible explanat  f his 

f t  in per v r

p le rc ed eir alth, si  there were s if id  correlations between 

perceived illness vulnerability and self-rated heath in the three age groups.  This relation 

m in a a  cts of e  illness vulnerability and office ts u e 

m e e gher illn

may have evaluated their heath poorly and might then go to doctors’ offices.  Although 

few studies have examined the mediational role of self-rated health, because people who 

perceived their overall health as y be m

(Avis et al., 1989; Kulik & Mahler, 1987), it mi ting to investigate 

mechanisms among the variables.  

 Perceived Friend Support. Similar to self-rated health, contrary to the prediction, 

the model in the present model indicated that perceived friend support did not reduce 

perceived illness vulnerability.  

The Pr ict  o xe se.  

 Given the model in the present study, for people with low perceived control 

p iv te ea oderately predic ercis   There is one possible 

explanation for this finding.  Because peopl l h

ith rev us h, w

ngit din  stu es ( bac ion or t

inding would be tha  variance ceived illness ulne ability was extracted by how 

eop  pe eiv  th  he nce ign icant res ual

ay dic te th t the effe perc ived  visi  wo ld b

ediated by self-rat d health.  Thus, people who perceiv d hi ess vulnerability 

 poor ma ore likely to evaluate their health at risk 

ght be interes

Perceived Controllability 

ed ion f E rci

osit e self-ra d h lth m ted ex

e with

e.

 low perceived contro ad more 



 

  

c

161

ni onditio nd low DL s ee Table 5.2), people’s positive beliefs about 

their health would be a very important factor in increasing exercise.   

Table 5.2. Summary of Physical Conditions 
 

 
Variable 

 
High Control 

 
Low Control 

 
p-values**

hro c c ns a er A cores (s

# of Chronic Conditions  1.82 (2.02) 4.04 (3.50) <.001
BMI 25.94 (4.86) 27.85 (6.56) <.001

y l Limitations (IADL)* 2.83 (4.56) 7.67 (4.56) <.001
ot ells re ent eith D) or n (%). 

* 0-21 where sum of physical limitations scores. 
 

Ph
N

sica
e. C pres er Means (S

** Results of chi square tests and independent t-tests.
  

 was to examine whether perceived 

controllability is a moderator of relationships among the variables.  Given the comparison 

of the models under low and high controllability in the present study, the results 

suggested that perceived controllability moderated the relationship between depressive 

s t  a  under low perceived controllability alone 

showed a causal relation between depressive symptoms and poor self-rated health.  These 

results were consistent with previous research (Bosma et al., 2005), which suggested that 

s o- nomic ualitie ay cause moderation effects of perceived controllability.  

In this study, since income s controlled for, other factors such as physical functioning 

may influence th ffect.  example, lower physical functioning is associated with 

poor self-rated health (Adler et al., 2000; DiNuzzo, Black, Lichtenstein, & Markides, 

2 ; Spiers, Jagger, larke, 1996), as well as high perceived symptoms (Bookwala et 

al., 2003) and high depressive symp s (Ormel, Rijsdijk, Sullivan, van Sonderen, & 

K p

One of the purposes of this study 

ymp oms nd self-rated health.  Individuals

oci eco  ineq s m

 wa

e e For 

001

em

& C

 

tom

en, 2002).   



 

  

 

The Prediction of Office Visits

 

friend suppo
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.   

Perceived illness vulnerability did not mediate the relationship between perceived 

 sym tom , depressi p s

perceived illness vulnerability was not associated

this may be because residual variances of self-rated health were correlate th o f 

perceived illness vulnerability; self-rated health may mediate the relationship between 

perceived illness vulnerability and office visits.  

 

Moderation by Age and Per

le group analysis indicated invariance ac s e groups.  One possible 

ot rejecting an incorrect model would be because of power or the probability 

when there is a real effect in the population.  Poor power 

 from small effect sizes in regress ff n ue to l a  as.  

ed t effect ere small and moderate, it m

ultiple group analysis.   

The number of subjects is an important factor to increase power to reject null 

oth s. ea elations tw n varia  to ha a q  i ea g 

ber of jects to increase power.   example, the 95% confidence 

nd between the high and low control groups were not 

.11 and 4.12.   

rt, perceived p s ve sym tom  and office visits, because 

 with office visits.  As described earlier, 

d wi  th se o

ceived Controllability.   

 

reason for n

of rejecting the null hypothesis 

may com

Even though theoretically the associations be

study, since results show

been difficult to reject the null hypothesis in m

 

hyp

the num

intervals among age groups a

independen

Multip ro s ag

e ion coe icie ts d ow Cronb ch’s alph

tween the variables were supported in this 

 tha the sizes w ay have 

ese   W k r  be ee bles due  low alp s m y re uire ncr sin

 total sub

t of each oth

For

er in Table 4
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2 in the m odel used only constructs 

related to cognitive variables after controlling for demographic variables, the degree of 

variance ac nt r in this study may be relatively low, suggesting that there are 

multiple factors to increase exercise, in addition to cognitive variables in this study.   

Implications  

 The results of the study have several practical implications for increasing exercise 

and understanding mechanisms of office visits.  Recommendations for intervention 

programs include planning a future healthy goal at the beginning of the intervention, not 

using the Health Belief Model (HBM) alone at the individual and interpersonal levels, 

using perceived friend support in order to reduce negative effects of perceived symptoms 

on exercise, and treating depressive symptoms and perceived symptoms to increase 

exercise frequency.  

 It would be important to adopt goal-setting in intervention programs to encourage 

people to engage in physical activity.  In this study, positive self-rated health predicted 

exercise even after controlling for perceived illness vulnerability and perceived friend 

support, in addition to demographic variables.  Similarly, poor self-rated health was a 

d m  Support for a model with self-rated health 

as a predictor of health-promoting behavior would be consistent with the enduring self-

concept view of self-rated heath.  In self-regulatory processes, motivation processes 

guide a person’s choices among goals, and volitional processes determine a person’s goal 

(Gollwitzer, 1990).  Planning promotes an actual goal-directed action under an expected 

oppor ty o tzer & Moskowitz, 1996).  Therefore, it may be useful to plan future 

odel ranged to 21%.  Practically, since the m

cou  fo

eter inant of office visits across age groups. 

tuni  (G llwi



 

  

goals at the beginning of
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 intervention r herence (Maes & Karoly, 

2005; Milne, Orbell, & Sheeran, 2002).   

 

with perceived illness vulnerabili lone m  be helpful in intervention program

increase exercise.  Even though self-efficacy and perceived benefits may offset negative 

emotions of health threats, it may be important to use direct tr

emotions such as stress m m ely, since health threa s including 

perceived illness vulnerability would be the m in determinant of oting 

behaviors in HBM, it may be better to use other available theories such as the theory of 

plann  be vior (Ajzen & Madden, 1986), st ,  & 

andu 1977, he individu nd 

d increasing negative emotions.  In this study, perceived 

ss vulnerability did not directly influence exercise because perceived illness 

er  , thi d id t s e e

iness to pe lth behaviors.  porta ince, i e 

nstheoretical Mo (Prochask 9  P haska & DiClemente, 1982), dramatic 

ef or experiencing the negative emotions that go along with unhealthy behavioral risks 

and c e

 It would be better to use perceived friend su ort in in e n g s

tive effects of pe  sym
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s pact on exercise (Fuchs, 1996; 
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Oldridge & Streiner, 1990) through perceived illness vulnerability.  This finding was 

consistent with previous research, which suggested that perceived symptoms may 

moderate exercise intention formation (Cameron & Leventhal, 1995).  Perceived friend 

support may come from actual friend support such as talking, calling, and performing in a 

group.  It might be interesting to create intervention programs that encourage people to 

associate with each other and build social ne

  Regarding office visits, it would be important to use perceived friend support to 

decrease perceived symptoms, depressive symptoms, and poor self-rated health since the 

present m ls may imply that per e iend support may work as emotional support 

toward dealing with perceived stress cause s and depressive 

s toms.  Perceived friend support, hence, may operate as both a cognitive approach 

and a soc g  a o ( e a 0 at the same time.  Similar to the model 

in predicting exercise as a dependent variable, it may be interesting to build intervention 

programs to link one person and another person in community settings to expect 

emotional support and modeling effects. 

 In the model, depressive symptoms as well as perceived symptoms were very 

importan gative r a ss vulnerability.  To 

i ase cise, t f  i y im r care of these symptoms such as 

through medications, and counseling related to p d symptoms because previous 

research has indicated that intervention programs that deal with symptoms significantly 

i ove exercise frequency (Hayden et al., 2005

tworks. 

ode ceiv d fr

d by perceived symptom

ymp

iolo ical ppr ach Coh n et l., 2 00) 

t ne

exer

 dete

here

min

ore,

nts o

t ma

f exercise 

 be 

through perceived illne

tant ncre po to t

erc

). 

ake 

eive

mpr

  165



 

Limitations 

 This study has limitations regarding the use of cross-sectional data and secondary 

data.  Because this was a cross-sectional study, the effects of healthy possible selves or 

future goal setting on exercise could not be tested directly.  It may be important to 

confirm the mediational effects of self-rated health in a longitudinal study.  In addition, 

since the study examined self-rated health, not self-concept, it may be necessary to 

examine the relationship between self-rated health and self-concept such as future healthy 

possible selves, longitudinally, to determine if self-rated health is the same as self-

concept.   

 Studies may ne e’s intentions for 

action and self-rated health.  Even though this study assumed that self-rated health could 

affect people’s intentions to engage in exercise and office visits, few studies have been 

conducted to determine how self-rated health influences people’s intentions to action.  

 In individual models, compared to young and middle-age adults, the number of 

significant paths among variables in older adults was low.  These differences may have 

come from the availability of subjects in each age group because of secondary data.  That 

is, since the young and middle-age groups had over 1,000 subjects, and the older adult 

group had 335 subjects, not rejecting null hypotheses due to the wide standard errors may 

have been a problem for the older adult group. However, the number of subjects in the 

older adult group compared to the number of variables in the conceptual model may not 

in itself, have been an issue.  The combination of low Cronbach’s alpha for some 

ed to examine the relationship between peopl
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variables and a relatively small sample size in the older age group may have influenced 

the number of significant paths among the constructs.  

 Self-reported exercise and office visit frequency m y not represent how many 

times the ged in physical activity  doctors’ o ces.  

Previous research found no association between self-reported exercise frequency and 

social des Distefa However, ple may 

assess the t health pr ltroy, Lar  Eaton, 

Phillips, & Liang, 1999).  In order to avoid such biased estimates, it may be important to 

observe performance to obtain accurate exercise frequency and to use medical records to 

determine

 Because this was a cross-sectional study, cau verse caus ty may exist.  

For examp e positive self-rated health (Froom, Melamed, Triber, 

Ratson, & , decrease depressive symptom  (Atlantis, Chow, Kirby, & 

Singh, 2004; Fukukawa et al., 2004), and reduce perceived symptoms (Atlantis et al., 

2004; Hay o, exercise participa k to posit riend 

support (Eyler et al., 1999).  In addition, office visit e perceive ymptoms 

and depre id, & Kerns, 2005; Vergouwen, Bakker, Burger, 

Verheij, & 005).  Then, patients may ir health p ption.  

Moreover perfield (2003) stated that self-rated health could play 

two roles, outcome vari
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with the c  as plausible as 

a

subjects really enga  and visited ffi

irability scales (Motl, McAuley, & no, 2005).   peo
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t indices in models with arrows going in opposite 

onceptual models across age groups because reverse causality is
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the conceptual model.  Results showed that the final model of exercise in middle-age 

adults failed to fit the data,5 which indicated that they did not have a reverse causality 

problem.  On the other hand, the rest may have causality and reverse causality, because, 

based on the χ2, the models did not fit well.  However, other fit indices were acceptable.6  

These analyses show that reverse causality m y be possible explanations in young and 

old adults but not in middle age adults.  In addition, since the final model for office visits 

had a partially mediated model, in which all causal effects went to all endogenous 

variables, the models with arrows going opposite directions would be the same model χ2 

and the degrees of freedom.  Thus, the models in predicting office visits could not 

examine causality and reverse causality.  

 Due ding 

comparing oneself with others were not available.  If this study used perceived friend 

support items asking about comparisons with others, the results may have shown the 

association between friend support and self-rated health and perceived illness 

vulnerability across age groups.   

 

                                                

a

to nature of the questionnaire, perceived friend support items inclu

 
5 χ2 = 110.72, df = 19, p <.001;CFI = .95, SRMR = .03, and RMSEA = .06. 
6 A summary of fit indices in reverse causality in predicting exercise: 
 Young (χ2 = 114.83, df = 19, p <.001; CFI = .96, SRMR = .03, and RMSEA = .06); Old (χ2 = 24.53, df = 19, p <.001; 
CFI = .99, SRMR = .03, and RMSEA = .03); High (χ2 = 53.21, df = 19, p <.001; CFI = .98, SRMR = .02, and RMSEA 
= .04);Low (χ2 = 39.36, df = 19, p <.001; CFI = .98, SRMR = .02, and RMSEA = .04).    
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X I. Correlations between Observed Variables
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 Observed Variables  

Variable   1 2 3 4 5 6 7  9 10 11 12 13 14 8

Exercise                

1. Moderate  1.00              

2. Vigor  .49 1.00             

Office Visits                

3. Routine    -.11 -.12 1.00            

4. Dentist  - - .16 1.00           

5. Urgent   - - .09 - 1.00          

6. Treatment  - -.06 .15 .09 .15 1.00         

7. Psychiatrist  - - .08 - .12 .06 1.00        

8. MD  -.07 -.07 .25 .05 .16 .25 .09       

Symptoms                

9. Headaches  - -.07 .10 - .08 .10 .04  1.00      

10. Backaches  -.07 -.09 .09 - .08 .12 .05  .30 1.00     

11. Sweating  - .06 .15 - .04 .07 .08  .18 .25 1.00    

Variable  1 2 3 4 5 6 7  9 10 11 12 13 14 

1.00 

.08

.09

.10

8
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12. Irritability  - - .10 - .08 .10 .09 .09 .37 .33 .35 1.00   

13. Hot flushes  -.06 -.10 .20 .06 .06 .07 .11 .11 .21 .17 .43 .30 1.00 

.4  

.15 .  .2  

 2 -  .1

o     

- .09 - .08 .07 .18 .11 .1 .1 .12 .27 .18 

  -.05 -.05 - - - - - - .07 - .07 - 

  

19.

20. .02 - - 

y on   - . .0   

en u

   

23. Demand  - - - - .06 - - .06 .09 .06 .08 .15 .08 

24. Criticize   - - .04 .06 .0
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25. Let down  - - .05 - .05 - - - .09 .07 .07 .16 .07 .05 

26. Nerves  - - .04 - .03 - - - .12 .08 .11 .21 .10 .04 

               

27. SRH  .21 .26 -.18 .04 -.11 -.18 -.09 -.16 -.21 -.26 -.18 -.28 -.17 

Susceptibility               

28. Heart 

Attack 

 -.12 -.22 -.08 - - .04 - - .13 .09 .13 .15 .12 

29. Cancer  - - - - - .04 .07 - .12 .08 .05 .14 .09 

 

-.33 

 

.14 

.06 

 

 



173 

lations between Observed Variables (Continued) 

Variable   15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

15. Sleep prob.  1.00               

16. Urine  .24 1.00              

Depression                 

17. DEP  .24 .09 1.00             

18. DEP2  .09 - -.06 1.00            

Friend Support                

19. Care  -.06 - -.04 - 1.00           

20. Understand  -.07 - - - .69 1.00          

21. Rely on  -.07 - - - .67 .62 0         

22. Open up  -.08 - - - .62 .68  1.00        

23. Demand  .08 - - - - - - - 1.00       

24. Criticize   .06 - .06 - -.07 -.08 - .05 .47 1.00      

25. Let down  .10 - .08 - -.18 -.18 -.19 -.16 .47 .49 1.00     

26. Nerves  .10 .03 .08 - -.09 -.10 -.09 -.10 .47 .48 .54 1.00    

27. SRH  -.31 -.20 -.18 -.07 .12 .12 .12 .11 -.07 -.07 -.09 -.08 1.00   

1.0

.69
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APPENDIX II. Characteristics of Variables 

 
Variable 

Total  
Means (SD) or n (%) 

Missing 
% 

Dependent Variables   
Exercise: # of times / month   

sts  0.70 (3.15) 16 

4 
8 

  

7 (0.82) 15 

 14 

14 

   Moderate activity 
   Vigorous activity 

7.78 (5.45) 
5.15 (5.30) 

0 
0 

Office Visits: in the last 12 month   
  Physical problems  
   A routine physical check-up 
   A dentist /optical routine check-up 
   Urgent care treatment 
   Orthodontist/ophthalmologi

 
 

1.54 (2.56) 
1.37 (1.40) 

 
 

15 
16 

  Mental problems 
   A psychiatrist 
   A medical doctor 

1.03 (3.20) 
 
 

17 
 
 

0.35 (3.01) 
0.63 (2.32) 

16 
16 

Mediators   
Self-Rated Health 7.36 (1.65) 13 
Perceived Illness Vulnerability* 
   Heart Attack 

 
0.88 (0.70) 

 

   Cancer 1.03 (0.65) 
Independent Variables  
Perceived Friend Support 
  Non-strained** 
   Caring  
   Understanding 
   Relying on 

 
 

2.38 (0.69) 
2.12 (0.75) 
2.2

 
 

15 
15 

   Opening up  2.13 (0.86) 15 
Depressive Symptoms 
   Dep 

 
0.73 (1.91) 

 
0 

   Dep2 0.11 (0.70) 0 
Perceived Symptoms**** 
   Headache*** 
   Lower back aches*** 

9.02 (7.57) 
1.45 (1.39) 
1.42 (1.62)

 
14 

   Sweating*** 
   Irritability*** 

0.87 (1.56) 
1.27 (1.42) 

15 
15 

   Hot flashes/flashes*** 
   Aches/stiffness in joints*** 
   Trouble getting to sleep*** 

0.47 (1.17) 
1.76 (1.82) 
1.39 (1.67) 

15 
15 

   Leaking Urine*** 0.50 (1.27) 14 
* 0-2 where 0=lower, 1=about the same, 2=higher. 
** 0-3 where 0=not at all, 1=a little, 2=some, 3=a lot 
***0-5 where 0=not at all, 1=1/month, 2=several/month, 3=1/week, 
4=several/week, 5=almost everyday. 
**** 0-40 where sum of perceived symptoms scores. 
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25 to 44 yrs 45 to 64 yrs 65 to 74 yrs p *** 

APPENDIX III. Characteristics of Variables Across Age Groups 

Variable 
    

Dependent Variables     
Exercise
   Mode

month 

   A den
check-u

   Ortho
  Menta

 

0.91 (2.85) 

 

1.17 (2.85) 

 

1.08 (2.84) 

Perceive
   Heart 
   Cance

1.12 (0.64) 0.99 (0.64) 0.80 (0.62) <.001 

Perceiv * 

   Under

  

2.13 (0.76) 

 

2.13 (0.69) 

 

.20 

Depress  

Perceiv
   Heada

   Sweat
   Irritab

   Aches

1) 

1.54 (1.46) 

1.35 (1.41) 

1.17 (1.46) 

0.75 (1.18) 

0.83 (1.24) 

2.31 (1.94) 

* 0-2 w

: # of times / month 
rate activity 

 
9.62 (4.64) 

 
8.51 (4.98) 

 
7.44 (4.91) 

 
<.001 

   Vigorous activity 6.83 (5.13) 5.40 (5.27) 4.05 (4.97) <.001 
Office Visits: in the last 12 

al problems  

 
5.08(7.88) 

 

 
6.25(9.51) 

 

 
5.91(8.14) 

 
<.01 

  Physic
   A routine physical check-up 

tist /optical routine 
p 

1.32 (2.43) 
1.21 (1.17) 

1.69 (2.81)  
1.43 (1.17) 

 
1.89 (2.40) 
1.36 (1.28) 

   Urgent care treatment 
dontist/ophthalmologists  
l problems 

0.83 (3.75) 
 

0.66 (3.75) 
 

0.44 (0.84) 
 

   A psychiatrist 
   A medical doctor 

 
0.31 (2.16) 
0.48 (1.75) 

 
0.38 (2.16) 
0.80 (1.75) 

 
0.36 (0.35) 
0.74 (0.38) 

Mediators     
Self-Rated Health 7.36 (1.58) 7.31 (1.58) 7.38 (1.58) .86 

d Illness Vulnerability* 
Attack 
r 

 
 

0.88 (0.70) 

 
 

0.89 (0.70) 

 
 

0.77 (0.60) 

 
 

.11 

Independent Variables      
ed Friend Support*

   Caring  
standing 

2.35 (0.71) 
2.09 (0.76) 

2.39 (0.71) 2.39 (0.65) .16 

   Relying on 
   Opening up 

2.21 (0.84) 
2.14 (0.87) 

2.30 (0.84) 
2.13 (0.87) 

2.40 (0.78) 
2.05 (0.85) 

<.001 
.18 

ive Symptoms    
   Dep 
   Dep2 

0.89 (2.09) 
0.15 (0.81) 

0.61 (1.75) 
0.10 (0.65) 

0.33 (1.34) 
0.07 (0.53) 

<.001 
.02 

ed Symptoms**** 
che*** 

10.57 (7.86) 
1.76 (1.4

10.95 (8.90) 9.75 (8.18) .52 

   Lower back aches*** 
ing*** 
ility*** 

1.47 (1.58) 
0.90 (1.59) 

1.37 (1.58) 
0.98 (1.59) 

1.35 (1.76) 
0.74 (1.48) 

   Hot flashes/flashes*** 
/stiffness in joints*** 

0.33 (0.96) 
1.40 (1.67) 

0.69 (0.96) 
2.04 (1.67) 

0.35 (1.08) 

   Trouble getting to sleep*** 
   Leaking Urine*** 

1.33 (1.61) 
0.28 (0.95) 

1.44 (1.61) 
0.62 (0.95) 

1.45 (1.71) 
1.04 (1.74) 

here 0=lower, 1=about the same, 2=higher. 
** 0-3 where 0=not at all, 1=a little, 2=some, 3=a lot 
***0-5 where 0=not at all, 1=1/month, 2=several/month, 3=1/week, 4=several/week, 5=almost 
everyday. 
**** 0-40 where sum of perceived symptoms scores. 
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APPENDIX IV. Characteristics Of Variables In High And Low Perceived Controllab

 
Variable 

 
High Control 

 
Low Control 

 
p-value

Dependent Variables    
Exercise: # of times / month 
  Moderate activity 
  Vigorous activity 

 
9.42 (4.70) 
6.6

 
7.57 (5.16) 

 
<.001 

9 (5.34) 4.25 (4.77) <.001 

heck-up 1.29 (1.75) 2.08 (3.54) 

0.98 (0.64) 1.12 (0.64) <.05 

<.001 

 .39 

1.27 (1.30) 1.81 (1.58) 

Office Visits: in the last 12 
month 
Physical problems 
  A routine physical c

 
4.51(4.97) 

 

 
8.51(13.19) 

 

 
<.001 

  A dentist /optical routine check-
up 

1.28 (1.15) 
 

1.36 (1.74) 
 

  Urgent care treatment 
Orthodontist/ophthalmologists 
Mental problems 

0.43 (0.83) 
0.81 (2.58) 

 

1.22 (4.97) 
1.77 (4.96) 

 
  A psychiatrist 
  A medical doctor 

0.20 (1.78) 
0.47 (1.49) 

0.71 (4.37) 
1.23 (4.20) 

Mediators    
Self-Rated Health 8.24 (1.24) 5.80 (1.86) <.001 
Perceived Illness Vulnerability* 
  Heart Attack 
  Cancer 

 
 

0.74 (0.67) 

 
 

1.10 (0.69) 

 
 

<.001 

Independent Variables    
Perceived Friend Support** 
Non-strained 

 
 

 
 

 
 

  Caring 
  Understanding 
  Relying on 
  Opening up 

2.47 (0.68) 
2.22 (0.75) 
2.37 (0.78) 
2,24 (0.84) 

2.24 (0.73) 
2.01 (0.78) 
2.13 (0.89) 
2.01 (0.91) 

<.001 
<.001 
<.001 

Depressive Symptoms 
 Dep 
 Dep2 

 
0.52 (1.64) 
0.10 (0.67) 

 
1.06 (2.26) 
0.13 (0.76)

 
<.001 

Perceived Symptoms**** 
  Headache*** 

8.27 (6.90) 15.01 (10.09) <.001 

  Lower back aches*** 1.14 (1.48) 1.96 (1.90) 
  Sweating*** 
  Irritability*** 
  Hot flashes/flashes*** 
  Aches/stiffness in joints*** 

0.78 (1.51) 
1.00 (1.24) 
0.38 (1.06) 
1.30 

1.31 (1.84) 
1.83 (1.66) 
0.78 (1.53) 

  Trouble getting to sleep*** 
  Leaking Urine*** 

(1.66) 
1.02 (1.46) 
0.33 (1.07) 

2.59 (1.96) 
1.98 (1.90) 
0.84 (1.62) 

* 0-2 where 0=lower, 1=about the same, 2=higher. 
** 0-3 where 0=not at all, 1=a little, 2=some, 3=a lot 
***0-5 where 0=not at all, 1=1/month, 2=several/month, 3=1/week, 
4=several/week, 5=almost everyday 
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**** 0-40 where sum of perceived symptoms scores. 

 

 

 



 

 

 

 

 

 

 

 

184

ENDIX V. Questionnaires   

 

APP

 



185



Office Visits

186



187



188



189



190



191



192



Income

193

Income



194



 

REFERENCES 

Abercrombie, H. C., Giese-Davis, J., Sephton, S., Epel, E. S., Turner-Cobb, J. M., & 
Spiegel, D. (2004). Flattened cortisol rhythms in metastatic breast cancer patients
Psychoneuroendocrinology, 29(8), 1082-1092. 

. 

Adler, p of 
sychological and physiological 

 19(6), 

Affleck ing with major medical 

Affleck ial comparisons in 

Ajzen, or: attitudes, 

Alloy, iased 

Almeida-Filho, N., Lessa, I., Magalhães, L., Araújo, M. J., Aquino, E., James, S. A., et al. 
f 

353. 
Anders y in the physically inactive is 

 

Angel, d culture: somatization among 

Angel, 

Angel, 
ealth and Social 

Ariyo, 
nd mortality in 

elderly Americans. Circulation, 102(15), 1773-1779. 
Arnold, M. B. (1960). Emotion and Personality.: Columbia University Press. 

Adamson, J., Ben-Shlomo, Y., Chaturvedi, N., & Donovan, J. (2003). Ethnicity, socio-
economic position and gender--do they affect reported health-care seeking 
behaviour? Social Science & Medicine, 57(5), 895-904. 
N. E., Epel, E. S., Castellazzo, G., & Ickovics, J. R. (2000). Relationshi
subjective and objective social status with p
functioning: preliminary data in healthy white women. Health Psychology,
586-592. 
, G., & Tennen, H. (1991). Social comparison and cop
problems. In J. Suls & T. A. Wills (Eds.), Social Comparison:  Contemporary 
Theory and Research. (pp. 369-393): Lawrence Erlbaum Associates, Inc. 
, G., Tennen, H., Pfeiffer, C., & Fifield, J. (1988). Soc
rheumatoid arthritis: accuracy and adaptational significance. Journal of Social & 
Clinical Psychology, 6(2), 219-234. 
I., & Madden, T. J. (1986). Prediction of goal-directed behavi
intentions, and perceived behavioral control. Journal of Experimental Social 
Psychology, 22(5), 453-474. 
L. B., & Ahrens, A. H. (1987). Depression and pessimism for the future: b
use of statistically relevant information in predictions for self versus others. 
Journal of Personality and Social Psychology, 52(2), 366-378. 

(2004). Social inequality and depressive disorders in Bahia, Brazil: interactions o
gender, ethnicity, and social class. Social Science & Medicine, 59(7), 1339-1
en, L. B. (2004). Relative risk of mortalit
underestimated because of real changes in exposure level during follow-up.
American Journal of Epidemiology, 160(2), 189-195. 
R., & Guarnaccia, P. J. (1989). Mind, body, an
Hispanics. Social Science & Medicine, 28(12), 1229-1238. 
R. J., Angel, J. L., & Markides, K. S. (2002). Stability and change in health 
insurance among older Mexican Americans: Longitudinal evidence from the 
Hispanic Established Populations for Epidemiologic Study of the Elderly. 
American Journal of Public Health, 92(8), 1264-1271. 
R. J., Frisco, M., Angel, J. L., & Chiriboga, D. A. (2003). Financial strain and 
health among elderly Mexican-origin individuals. Journal of H
Behavior, 44(4), 536-551. 
A. A., Haan, M., Tangen, C. M., Rutledge, J. C., Cushman, M., Dobs, A., et al. 
(2000). Depressive symptoms and risks of coronary heart disease a

195 



 

Aspinwall, L. G. (1997). Future-oriented aspects of social comparisons: a framewor
studying health-related comparison activity. In B. P. Buunk & F. X. Gibbons
(Eds.), Health, Coping, and Well-Being:  Perspectives fro

k for 
 

m Social Comparison 

Atlanti  

Augustson, E. M., Vadaparampil, S. T., Paltoo, D. N., Kidd, L. R., & O'Malley, A. S. 
 

ne, 

arch 
), 103-120. 

al of Public Health, 79(12), 1608-1612. 
R. L. 

tions 
al decline. Journals of Gerontology Series B-

Bailis,  personal 
f 

Bailis,  of self-rated general 

Bailis,  Dunn, E. M. (2001). 
or health. 

Bakx, J. C., Veldstra, M. I., van den Hoogen, H. M., Zielhuis, G. A., Thien, T., van Weel, 

142-

: 
. 

al Sciences. (pp. 

Bandur
Bandur e Exercise of Control.: W. H. Freeman & Company. 

ation & 

Theory. (pp. 125-165): Lawrence Erlbaum Associates, Publishers. 
s, E., Chow, C.-M., Kirby, A., & Singh, M. F. (2004). An effective exercise-based
intervention for improving mental health and quality of life measures: A 
randomized controlled trial. Preventive Medicine: An International Journal 
Devoted to Practice & Theory, 39(2), 424-434. 

(2003). Association between CBE, FOBT, and Pap smear adherence and
mammography adherence among older low-income women. Preventive Medici
36(6), 734-739. 

Avis, N. E., Crawford, S. L., & McKinlay, S. M. (1997). Psychosocial, behavioral, and 
health factors related to menopause symptomatology. Women's Health : Rese
on Gender, Behavior, and Policy., 3(2

Avis, N. E., Smith, K. W., & McKinlay, J. B. (1989). Accuracy of perceptions of heart 
attack risk: what influences perceptions and can they be changed? American 
Journ

Avlund, K., Lund, R., Holstein, B. E., Due, P., Sakari-Rantala, R., & Heikkinen, 
(2004). The impact of structural and functional characteristics of social rela
as determinants of function
Psychological Sciences and Social Sciences, 59(1), S44-S51. 
D. S., & Chipperfield, J. G. (2002). Compensating for losses in perceived
control over health: A role for collective self-esteem in healthy aging. Journals o
Gerontology: Series B: Psychological Sciences & Social Sciences, 57(6), P531-
P539. 
D. S., Segall, A., & Chipperfield, J. G. (2003). Two views
health status. Social Science & Medicine, 56(2), 203-217. 
D. S., Segall, A., Mahon, M. J., Chipperfield, J. G., &
Perceived control in relation to socioeconomic and behavioral resources f
Social Science & Medicine, 52(11), 1661-1676. 

C., et al. (2001). Blood pressure and cardiovascular morbidity and mortality in a 
Dutch population: the Nijmegen cohort study. Preventive medicine, 32(2), 
147. 

Baltes, P. B., & Baltes, M. M. (1990). Psychological perspectives on successful aging
the model of selective optimization with compensation. In P. B. Baltes & M. M
Baltes (Eds.), Successful Aging:  Perspectives from the Behavior
1-34): Cambridge University Press. 
a, A. (1977). Social Learning Theory.: Prentice-Hall. 
a, A. (1997). Self-Efficacy: Th

Bandura, A. (2004). Health promotion by social cognitive means. Health Educ
Behavior, 31(2), 143-164. 

196 



 

Barker, J. C. (2002). Neighbors, friends, and other nonkin caregivers of community-
living dependent elders. Journals of Gerontology: Series B: Psychological 
Sciences & Social Sciences, 57(3), S158-S167. 

 immune function among spouses of cancer-patients. Journal of 

Baron-
n two subjective health measures in an elderly population. Social Science 

Bartels
y care patients with depression, 

(4), 

Bath, P en and women in the self-rated health-

Bauma
nal of Applied Social Psychology, 

Bennet

th: 
), 

Berger, . 
Eds.), Social Comparison Processes: Theoretical and Empirical 

Berkan
for symptoms. Medical Care, 19(7), 

Berkma alth promotion. Psychosomatic 

Berkma l. 
 in relation to physical health and functioning in the 

Berkma  social integration 

 Goldberg, 
 

ogy, 159(2), 167-174. 

Baron, R. S., Cutrona, C. E., Hicklin, D., Russell, D. W., & Lubaroff, D. M. (1990). 
Social support and
Personality and Social Psychology, 59(2), 344-352. 
Epel, O., Shemy, G., & Carmel, S. (2004). Prediction of survival: a comparison 
betwee
& Medicine, 58(10), 2035-2043. 
, S. J., Coakley, E., Oxman, T. E., Constantino, G., Oslin, D., Chen, H., et al. 
(2002). Suicidal and death ideation in older primar
anxiety, and at-risk alcohol use. American Journal of Geriatric Psychiatry, 10
417-427. 
. A. (2003). Differences between older m
mortality relationship. Gerontologist, 43(3), 387. 
n, L. J., & Siegel, K. (1987). Misperception among gay men of the risk for AIDS 
associated with their sexual behavior. Jour
17(3), 329-350. 
t, P., Norman, P., Moore, L., Murphy, S., & Tudor-Smith, C. (1997). Health locus 
of control and value for health in smokers and nonsmokers. Health Psychology, 
16(2), 179-182. 

Benyamini, Y., Leventhal, E. A., & Leventhal, H. (1999). Self-assessments of heal
what do people know that predicts their mortality? Research on Aging, 21(3
477-500. 
 S. M. (1977). Social comparison, modeling, and perseverance. In J. M. Suls & R
L. Miller (
Perspectives. (pp. 209-234). New York: Hemisphere. 
ovic, E., Telesky, C., & Reeder, S. (1981). Structural and social psychological 
factors in the decision to seek medical care 
693-709. 
n, L. F. (1995). The role of social relations in he
Medicine, 57(3), 245-254. 
n, L. F., Berkman, C. S., Kasl, S., Freeman, D. H., Leo, L., Ostfeld, A. M., et a
(1986). Depressive symptoms
elderly. American Journal of Epidemiology, 124(3), 372-388. 
n, L. F., Glass, T., Brissette, I., & Seeman, T. E. (2000). From
to health: Durkheim in the new millennium. Social Science & Medicine, 51(6), 
843-857. 

Berkman, L. F., Melchior, M., Chastang, J. F., Niedhammer, I., Leclerc, A., &
M. (2004). Social integration and mortality: a prospective study of French
employees of electricity of France-gas of France. American Journal of 
Epidemiol

197 



 

Berkman, L. F., & Syme, S. L. (1979). Social networks, host resistance, and mortality
nine-year follow-up study of Alameda County residents. American 

: a 
Journal of 

Berkow
ns. Journal of Abnormal & Social Psychology, 60, 37-43. 

5(1), 35-50. 

ntion and Clinical Medicine. Stockholm: Forskingsrådsnämnden: Swedish 

Blackm e of 
aou tests (1991-1997)--Behavioral Risk 

ekly report. CDC surveillance summaries, 48(6), 1-22. 
atoid 

61-370. 

 
. 

0. 
Blazer, D. G. (1982). Social support and mortality in an elderly community population. 

Bloom, g. 
ealth, 71(11), 1228-1232. 

 

ng 
ing, 

Borugi ., Olivotto, I. A., Van Patten, C., Dunn, B. P., 
 of 

Bosma nderman, R., Ranchor, A. V., Van 
Elik, J. T. M., et al. (2005). Low control beliefs, classical coronary risk factors, 

Epidemiology, 109(2), 186-204. 
itz, L., & Cottingham, D. R. (1960). The interest value and relevance of fear 
arousing communicatio

Bertakis, K. D., Azari, R., Helms, L. J., Callahan, E. J., & Robbins, J. A. (2000). Gender 
differences in the utilization of health care services. Journal of Family Practice, 
49(2), 147-152. 

Bish, A., Sutton, S., & Golombok, S. (2000). Predicting uptake of a routine cervical 
smear test: a comparison of the health belief model and the theory of planned 
behaviour. Psychology & Health, 1

Bjorner, J. B., Kristensen, T. S., Orth-Gromér, K., Tibblin, G., Sullivan, M., & 
Westerholm, P. (1996). Self-Rated Health; A Useful Concept in Research, 
Preve
Council Planning and Coordination of Research. 
an, D. K., Bennett, E. M., & Miller, D. S. (1999). Trends in self-reported us
mammograms (1989-1997) and papanicol
Factor Surveillance System. MMWR. CDC surveillance summaries : Morbidity 
and mortality we

Blalock, S. J., Afifi, R. A., DeVellis, B. M., & Holt, K. (1990). Adjustment to rheum
arthritis: the role of social comparison processes. Health Education Research, 
5(3), 3

Blanchard, K., Colbert, J. A., Puri, D., Weissman, J., Moy, B., Kopans, D. B., et al. 
(2004). Mammographic screening: patterns of use and estimated impact on breast
carcinoma survival. Cancer, 101(3), 495-507

Blanchard-Fields, F., Jahnke, H. C., & Camp, C. (1995). Age differences in problem-
solving style: the role of emotional salience. Psychology & Aging, 10(2), 173-18

American Journal of Epidemiology, 115(5), 684-694. 
 J. R., & Monterossa, S. (1981). Hypertension labeling and sense of well-bein
American Journal of Public H

Bobak, M., Pikhart, H., Hertzman, C., Rose, R., & Marmot, M. (1998). Socioeconomic
factors, perceived control and self-reported health in Russia. A cross-sectional 
survey. Social Science & Medicine, 47(2), 269-279. 

Bookwala, J., Harralson, T. L., & Parmelee, P. A. (2003). Effects of pain on functioni
and well-being in older adults with osteoarthritis of the knee. Psychology & Ag
18(4), 844-850. 

Bookwala, J., & Schulz, R. (1996). Spousal similarity in subjective well-being: The 
cardiovascular health study. Psychology & Aging, 11(4), 582-590. 
an, M. J., Sheps, S. B., Kim-Sing, C
et al. (2003). Waist-to-hip ratio and breast cancer mortality. American Journal
Epidemiology, 158(10), 963-968. 
, H., Van Jaarsveld, C. H. M., Tuinstra, J., Sa

198 



 

and socioeconomic differences in heart disease in older persons. Social Science & 
Medicine, 60(4), 737-745. 

Bosompra, K., Flynn, B. S., Ashikaga, T., Rairikar, C. J., Worden, J. K., & Solomon, L. J.
(2000). Likelihood of undergoing genetic testing for cancer risk: a population-
based study. Preventive Medicine: An International Journal Devo

 

ted to Practice 

Brands
ehavioral 

Brandts
life perspectives in adulthood. In P. B. Baltes & M. M. Baltes (Eds.), 

Brandts  pursuit and flexible goal 

Brassington, G. S., Atienza, A., Perczek, R. E., DiLorenzo, T. M., & King, A. C. (2002). 
n the 

6. 

Brim, O

Brim, O
urvey of Midlife Development in the United 

search. 
onal 

 

 Medicine, 57(7), 1221-1235. 
l role 

Bunn, 
tion-

Burack
ed 

Buunk,
 for the evolutionary perspective on involuntary 

& Theory, 30(2), 155-166. 
tädter, J., Wentura, D., & Greve, W. (1993). Adaptive resources of the aging self: 
outlines of an emergent perspective. International Journal of B
Development, 16(2), 323-349. 
tädter, J., & Baltes-Götz, B. (1990). Personal control over development and 
quality of 
Successful Aging:  Perspectives from the Behavioral Sciences. (pp. 197-224): 
Cambridge University Press. 
tädter, J., & Renner, G. (1990). Tenacious goal
adjustment: explication and age-related analysis of assimilative and 
accommodative strategies of coping. Psychology and Aging, 5(1), 58-67. 

Intervention-related cognitive versus social mediators of exercise adherence i
elderly. American Journal of Preventive Medicine, 23(2), 80-8

Brenes, G. A., & Paskett, E. D. (2000). Predictors of stage of adoption for colorectal 
cancer screening. Preventive Medicine, 31(4), 410-416. 
. G. (2004). MIDMAC, Retrieved September 22, 2004 from 

http://midmac.med.harvard.edu/
. G., Baltes, P. B., Bumpass, L. L., Cleary, P. D., Featherman, D. L., Hazzard, W. 

R., et al. (Writer) (2000). National S
States (MIDUS), 1995-1996. In DataStat. Inc/Harvard Medical School Dept. of 
Health Care Policy (Producer). Ann Arbor, MI/Boston, MA: Interuniversity 
Consortium for Political and Social Re

Broadhead, W. E., Gehlbach, S. H., DeGruy, F. V., & Kaplan, B. H. (1989). Functi
versus structural social support and health care utilization in a family medicine 
outpatient practice. Medical Care, 27(3), 221-233. 

Browning, C. R., Cagney, K. A., & Wen, M. (2003). Explaining variation in health status
across space and time: Implications for racial and ethnic disparities in self-rated 
health. Social Science &

Bryant, P. A., Trinder, J., & Curtis, N. (2004). Sick and tired: does sleep have a vita
in the immune system? Nature Reviews. Immunology, 4(6), 457-467. 

J. Y., Bosompra, K., Ashikaga, T., Flynn, B. S., & Worden, J. K. (2002). Factors 
influencing intention to obtain a genetic test for colon cancer risk: a popula
based study. Preventive Medicine, 34(6), 567-577. 
, R. C., & Liang, J. (1987). The early detection of cancer in the primary-care 
setting: factors associated with the acceptance and completion of recommend
procedures. Preventive Medicine, 16(6), 739-751. 
 B. P., & Brenninkmeyer, V. B. (2000). Social comparison processes among 
depressed individuals: Evidence

199 



 

subordinate strategies? In L. Sloman & P. Gilbert (Eds.), Subordination an
Defeat:  An Evolutionary Approach to Mood Disorders and Their Therapy. (pp
147-16

d 
. 

4): Lawrence Erlbaum Associates, Publishers. 

Caciop rnst, J. M., Burleson, M. H., 
. 

Calnan  
east cancer: a comparative analysis. Social Science & Medicine, 

Calnan  

 

Camero ymptom experiences, 
perspective. 

Carels, lia, H., Pérez-Benítez, C. I., Christie, S., 
ptoms in heart 

rch, 

), 

CDC. (2004). Prevalence of no leisure-time physical activity--35 States and the District 
3(4), 

Chamb nd 
n what happens frequently is "more likely to happen 

Champ
crease mammography screening in 

Buunk, B. P., Collins, R. L., Taylor, S. E., & VanYperen, N. W. (1990). The affective 
consequences of social comparison: either direction has its ups and downs. 
Journal of Personality & Social Psychology, 59(6), 1238-1249. 
po, J. T., Hawkley, L. C., Crawford, L. E., E
Kowalewski, R. B., et al. (2002). Loneliness and health: potential mechanisms
Psychosomatic Medicine, 64(3), 407-417. 
, M. (1984). The health belief model and participation in programmes for the early
detection of br
19(8), 823-830. 
, M. (1989). Control over health and patterns of health-related behavior. Social
Science & Medicine, 29(2), 131-136. 

Cameron, L., Leventhal, E. A., & Leventhal, H. (1993). Symptom representations and
affect as determinants of care seeking in a community-dwelling, adult sample 
population. Health Psychology, 12(3), 171-179. 

Cameron, L., Leventhal, E. A., & Leventhal, H. (1995). Seeking medical care in response 
to symptoms and life stress. Psychosomatic Medicine, 57(1), 37-47. 
n, L. D., & Leventhal, H. (1995). Vulnerability beliefs, s
and the processing of health threat information: a self-regulatory 
Journal of Applied Social Psychology, 25(21), 1859-1883. 
 R. A., Musher-Eizenman, D., Cacciapag
& O'Brien, W. (2004). Psychosocial functioning and physical sym
failure patients: a within-individual approach. Journal of Psychosomatic Resea
56(1), 95-101. 

Cassel, J. (1976). The contribution of the social environment to host resistance: the 
Fourth Wade Hampton Frost Lecture. American Journal of Epidemiology, 104(2
107-123. 

CDC. (2002). State-specific trends in self-reported blood pressure screening and high 
blood pressure--United States, 1991-1999. MMWR: Morbidity & Mortality 
Weekly Report, 51(21), 456-460. 

of Columbia, 1988-2002. MMWR.  Morbidity and Mortality Weekly Report, 5
82-86. 
ers, J. R., Windschitl, P. D., & Suls, J. (2003). Egocentrism, event frequency, a
comparative optimism: whe
to me". Personality & Social Psychology Bulletin, 29(11), 1343-1356. 
ion, V., Maraj, M., Hui, S., Perkins, A. J., Tierney, W., Menon, U., et al. (2003). 
Comparison of tailored interventions to in
nonadherent older women. Preventive Medicine: An International Journal 
Devoted to Practice & Theory, 36(2), 150-158. 

200 



 

Chipperfield, J. G. (1993). Perceived barriers in coping with health problems: a twelve-
year longitudinal study of survival among elderly individuals. Journal of Aging & 

Chippe trol: 

g Mexican American elders. Journals of Gerontology: Series B: 

Chou, K  
dults. Social Science & Medicine, 58(6), 1025-

Clark, D omic-
 Behavioral Medicine, 

Clark, N
se by older adults. Research on Aging, 

Clemow us, D., et 
ics of 

d not planning a mammogram. Annals of 
ine, 22(1), 

status. 
 

nd 

Codori (1997). 
se. 

n Aging, 

Cohen,
al disease. Health Psychology, 7(3), 269-297. 

ial 

), 1940-1944. 
lth. 

Health, 5(1), 123-139. 
rfield, J. G., Campbell, D. W., & Perry, R. P. (2004). Stability in perceived con
implications for health among very old community-dwelling adults. Journal of 
Aging and Health, 16(1), 116-147. 

Chiriboga, D. A., Black, S. A., Aranda, M., & Markides, K. (2002). Stress and depressive 
symptoms amon
Psychological Sciences & Social Sciences, 57(6), P559-P568. 
. L., & Chi, I. (2004). Factors associated with the use of publicly funded services

by Hong Kong Chinese older a
1035. 
. O., Patrick, D. L., Grembowski, D., & Durham, M. L. (1995). Socioecon

status and exercise self-efficacy in late-life. Journal of
18(4), 355-376. 
. M., Janz, N. K., Dodge, J. A., Schork, M. A., Wheeler, J. R. C., Liang, J., et al. 

(1997). Self-management of heart disea
19(3), 362-382. 
, L., Costanza, M. E., Haddad, W. P., Luckmann, R., White, M. J., Kla

al. (2000). Underutilizers of mammography screening today: characterist
women planning, undecided about, an
behavioral medicine : a publication of the Society of Behavioral Medic
80-88. 

Cobb, S. (1976). Social support as a moderator of life stress. Psychosomatic Medicine, 
38(5), 300-314. 

Cockerham, W. C., Sharp, K., & Wilcox, J. A. (1983). Aging and perceived health 
Journal of Gerontology, 38(3), 349-355.

Codori, A. M., Petersen, G. M., Miglioretti, D. L., & Boyd, P. (2001). Health beliefs a
endoscopic screening for colorectal cancer: potential for cancer prevention. 
Preventive Medicine, 33(2), 128-136. 
, A. M., Slavney, P. R., Young, C., Miglioretti, D. L., & Brandt, J. 
Predictors of psychological adjustment to genetic testing for Huntington's disea
Health Psychology, 16(1), 36-50. 

Coe, R. M., Wolinsky, F. D., Miller, D. K., & Prendergast, J. M. (1984). Social network 
relationships and use of physician services: A reexamination. Research o
6(2), 243-256. 
 S. (1988). Psychosocial models of the role of social support in the etiology of 
physic

Cohen, S., Doyle, W. J., Skoner, D. P., Rabin, B. S., & Gwaltney, J. M., Jr. (1997). Soc
ties and susceptibility to the common cold. JAMA: Journal of the American 
Medical Association, 277(24

Cohen, S., Gottlieb, B. H., & Underwood, L. G. (2000). Social relationships and hea
In S. Cohen & L. G. Underwood (Eds.), Social Support Measurement and 

201 



 

Intervention:  A Guide for Health and Social Scientists. (pp. 3-25): Oxford 
University Press. 
 S., & Wills, T. A. (1985). Stress, social support, anCohen, d the buffering hypothesis. 

Cole, M
y subjects: a systematic review and meta-analysis. American Journal of 

Conn, V

90-200. 
, and 

Cox, D 002). Chronic fatigue syndrome: an evaluation of an occupational therapy 
. 

Crane,  vulnerability to illness in individuals with 
2. 

Crespo, C. J., Ainsworth, B. E., Keteyian, S. J., Heath, G. W., & Smit, E. (1999). 

Crespo  O., & Ainsworth, B. E. (2000). 
uring leisure 

rvey, 
. American Journal of Preventive Medicine, 18(1), 46-53. 

y: 
ce of response shift and other factors. Social Science & Medicine., 

De Bou ve contribution of psychosocial variables 

 Berkman, 
 

urnals of Gerontology Series B-

de Leon
as a function of social networks and support in elderly African 

Denhae
lysis of the effect of 

direct-contact invitation. American Journal of Preventive Medicine, 25(3), 195-
203. 

Psychological Bulletin, 98(2), 310-357. 
. G., & Dendukuri, N. (2003). Risk factors for depression among elderly 

communit
Psychiatry, 160(6), 1147-1156. 
. S., Valentine, J. C., & Cooper, H. M. (2002). Interventions to increase physical 

activity among aging adults: a meta-analysis. Annals of Behavioral Medicine, 
24(3), 1

Counte, M. A., & Glandon, G. L. (1991). A panel study of life stress, social support
the health services utilization of older persons. Medical Care, 29(4), 348-361. 
. L. (2
inpatient intervention. British Journal of Occupational Therapy, 65(10), 461-468
C., & Martin, M. (2002). Perceived
irritable bowel syndrome. Journal of Psychosomatic Research, 53(6), 1115-112

Prevalence of physical inactivity and its relation to social class in US adults: 
results from the Third National Health and Nutrition Examination Survey, 1988-
1994. Medicine and Science in Sports and Exercise, 31(12), 1821-1827. 
, C. J., Smit, E., Andersen, R. E., Carter-Pokras,
Race/ethnicity, social class and their relation to physical inactivity d
time: results from the Third National Health and Nutrition Examination Su
1988-1994

Daltroy, L. H., Larson, M. G., Eaton, H. M., Phillips, C. B., & Liang, M. H. (1999). 
Discrepancies between self-reported and observed physical function in the elderl
the influen
48(11), 1549-1561. 
rdeauhuij, I., & Sallis, J. (2002). Relati
to the explanation of physical activity in three population-based adult samples. 
Preventive Medicine: An International Journal Devoted to Practice & Theory, 
34(2), 279-288. 

de Leon, C. F. M., Glass, T. A., Beckett, L. A., Seeman, T. E., Evans, D. A., &
L. F. (1999). Social networks and disability transitions across eight intervals of
yearly data in the New Haven EPESE. Jo
Psychological Sciences and Social Sciences, 54(3), S162-S172. 
, C. F. M., Gold, D. T., Glass, T. A., Kaplan, L., & George, L. K. (2001). 
Disability 
Americans and Whites: The duke EPESE 1986-1992. Journals of Gerontology 
Series B-Psychological Sciences and Social Sciences, 56(3), S179-S190. 
rynck, K., Lesaffre, E., Baele, J., Cortebeeck, K., van Overstraete, E., & Buntinx, 
F. (2003). Mammography screening attendance: meta-ana

202 



 

Desai, M. M., Zhang, P., & Hennessy, C. H. (1999). Surveillance for morbidity and
mortality among older adults--United States, 1995-1996. MMWR. CDC 
surveillance sum

 

maries : Morbidity and Mortality Weekly Report. CDC 

Diefenb st 

(5), 532-536. 

ed 
ericans. Journals of Gerontology, 

Dolinsk

orrelates 

ehavioral Medicine, 26(1), 15-23. 
 (1998). 

natory study. Social Science & Medicine, 47(11), 1665-1676. 

Druley
 older couples coping with wives' osteoarthritis: 

Dunlop
 among preretirement adults. 

Dunn, 
erm effects, and recommendations. 

Durkhe coe, 

Eaton, C. B., Nafziger, A. N., Strogatz, D. S., & Pearson, T. A. (1994). Self-reported 
erican 

Elward lar aerobic 

 a 1-year follow-up study of 

surveillance summaries, 48(8), 7-25. 
ach, M. A., Miller, S. M., & Daly, M. B. (1999). Specific worry about brea
cancer predicts mammography use in women at risk for breast and ovarian cancer. 
Health Psychology, 18

DiNuzzo, A. R., Black, S. A., Lichtenstein, M. J., & Markides, K. S. (2001). Prevalence 
[correction of prevalance] of functional blindness, visual impairment, and relat
functional deficits among elderly Mexican Am
56(9), M548-551. 
i, D., Gromski, W., & Zawisza, E. (1987). Unrealistic pessimism. Journal of 
Social Psychology, 127(5), 511-516. 

Dowda, M., Ainsworth, B. E., Addy, C. L., Saunders, R., & Riner, W. (2003). C
of physical activity among U.S. young adults, 18 to 30 years of age, from 
NHANES III. Annals of B

Droomers, M., Schrijvers, C. T. M., van de Mheen, H., & Mackenbach, J. P.
Educational differences in leisure-time physical inactivity: A descriptive and 
expla

Drossaert, C. C., Boer, H., & Seydel, E. R. (1996). Perceived risk, anxiety, mammogram 
uptake, and breast self-examination of women with a family history of breast 
cancer: the role of knowing to be at increased risk. Cancer Detection and 
Prevention, 20(1), 76-85. 
, J. A., Stephens, M. A. P., Martire, L. M., Ennis, N., & Wojno, W. C. (2003). 
Emotional congruence in
Exacerbating effects of pain behavior. Psychology & Aging, 18(3), 406-414. 
, D. D., Song, J., Lyons, J. S., Manheim, L. M., & Chang, R. W. (2003). 
Racial/ethnic differences in rates of depression
American Journal of Public Health, 93(11), 1945-1952. 

A. L., Andersen, R. E., & Jakicic, J. M. (1998). Lifestyle physical activity 
interventions: History, short- and long-t
American Journal of Preventive Medicine, 15(4), 398-412. 
im, É. (1960). The Division of Labor in Society (G. Simpson, Trans.). Glen
Illinois: Free Press. 

Durkheim, É. (Ed.). (1951). Suicide. Glenocoe, Illinois.: Free Press. 

physical activity in a rural county: a New York county health census. Am
journal of public health, 84(1), 29-32. 
, K., Larson, E., & Wagner, E. (1992). Factors associated with regu
exercise in an elderly population. Journal of the American Board of Family 
Practice, 5(5), 467-474. 

Emery, C. F., Shermer, R. L., Hauck, E. R., Hsiao, E. T., & MacIntyre, N. R. (2003). 
Cognitive and psychological outcomes of exercise in

203 



 

patients with chronic obstructive pulmonary disease. Health Psychology, 22(
598-604. 

6), 

g 

Eng, P. urice, G., & Kawachi, I. (2002). Social ties and change 
 

), 700-709. 
 

Esterling, B. A., Kiecolt-Glaser, J. K., Bodnar, J. C., & Glaser, R. (1994). Chronic stress, 

Etter, J
 smoking. Addiction, 97(6), 733-743. 

lder-aged minority 

Farrand ). Factors affecting 

Ferraro -Moore, J. A. (2001). Self-rated health and mortality among 

5-

Fischer  Dwell Among Friends: Personal Networks in Town and City. 

Fletche
ical 

c 

Ford, E
 factors: Findings from the third National Health and 

Emery, S., Gilpin, E. A., Ake, C., Farkas, A. J., & Pierce, J. P. (2000). Characterizing and 
identifying "Hard-Core" smokers: Implications for further reducing smokin
prevalence. American Journal of Public Health, 90(3), 387-394. 
 M., Rimm, E. B., Fitzma
in social ties in relation to subsequent total and cause-specific mortality and
coronary heart disease incidence in men. American Journal of Epidemiology, 
155(8

Estabrooks, P. A., Lee, R. E., & Gyurcsik, N. C. (2003). Resources for physical activity
participation: Does availability and accessibility differ by neighborhood 
socioeconomic status? Annals of Behavioral Medicine, 25(2), 100-104. 

social support, and persistent alterations in the natural-killer-cell response to 
cytokines in older adults. Health Psychology, 13(4), 291-298. 
.-F., Prokhorov, A. V., & Perneger, T. V. (2002). Gender differences in the 
psychological determinants of cigarette

Eyler, A. A., Brownson, R. C., Donatelle, R. J., King, A. C., Brown, D., & Sallis, J. F. 
(1999). Physical activity social support and middle- and o
women: results from a US survey. Social Science & Medicine., 49(6), 781-789. 
s, P. A., Hardcastle, J. D., Chamberlain, J., & Moss, S. (1984
compliance with screening for colorectal cancer. Community Medicine, 6(1), 12-
19. 

Ferraro, K. F. (1980). Self-ratings of health among the old and the old-old. Journal of 
Health & Social Behavior, 21(4), 377-383. 
, K. F., & Kelley
black and white adults: examining the dynamic evaluation thesis. Journals of 
Gerontology. Series B, Psychological Sciences and Social Sciences, 56(4), S19
205. 
, C. S. (1982). To
Chicago: University of Chicago Press. 
r, P. C., & Hirdes, J. P. (2002). Risk factors for falling among community-based 
seniors using home care services. Journals of Gerontology: Series A: Biolog
Sciences & Medical Sciences, 57(8), M504-M510. 

Foley, D. J., Monjan, A., Simonsick, E. M., Wallace, R. B., & Blazer, D. G. (1999). 
Incidence and remission of insomnia among elderly adults: an epidemiologi
study of 6,800 persons over three years. Sleep: Journal of Sleep Research & Sleep 
Medicine, 22(2), S366-S372. 

Folkman, S., Lazarus, R. S., Pimley, S., & Novacek, J. (1987). Age differences in stress 
and coping processes. Psychology & Aging, 2(2), 171-184. 
. S., Ahluwalia, I. B., & Galuska, D. A. (2000). Social relationships and 
cardiovascular disease risk
Nutrition Examination Survey. Preventive Medicine, 30(2), 83-92. 

204 



 

Fornell
ble variables and measurement error. Journal of Marketing Research, 

Fox, P. . (2004). 
ing behavior among older 

 

Frazier fka, C. L. (2002). Psychosocial 

Freedm ects of symptomatic status and the 
use : 

Freud, nalysis: A Course of Twenty-Eight 

Friedsa  J., & Martin, H. W. (1963). A comparison of self physicians' health ratings 

Frieswi

 

Froom, ing self-

Fuchs, ive 
urnal of Applied Social 

Fuhrer . J., Helmer, C., & Dartigues, J. F. 

Fukuka ., Niino, N., et al. (2004). 

George
urnal of Health and 

Gibbon isery. 
148. 

, C., & Larcker, D. F. (1981). Evaluating structural equation models with 
unobserva
18(1), 39-50. 
, Arnsberger, P., Owens, D., Nussey, B., Zhang, X., Golding, J. M., et al
Patient and clinical site factors associated with rescreen
multiethnic, low-income women. Gerontologist, 44(1), 76-84. 

Franks, P., Gold, M. R., & Fiscella, K. (2003). Sociodemographics, self-rated health, and
mortality in the US. Social Science & Medicine, 56(12), 2505-2514. 
, L. D., Johnson, P. M., Gonzalez, G. K., & Ka
influences on possible selves: a comparison of three cohorts of older adults. 
International Journal of Behavioral Development, 26(4), 308-317. 
an, R. R., & Subramanian, M. (2005). Eff
menstrual cycle on hot flash-related thermoregulatory parameters. Menopa
the Journal of the North American Menopause Society., 12(2), 156-159. 
S. (1935). A General Introduction to Psycho-A
Lectures Delivered at The University of Vienna (J. Riviere, E. Jones & G. S. Hall, 
Trans.). New York: Liveright Publishing Corporation. 
m, H.
in an older population. Journal of Health and Human Behavior, 4(3), 179-183. 
jk, N., Buunk, B. P., Steverink, N., & Slaets, J. P. J. (2004). The effect of social 
comparison information on the life satisfaction of frail older persons. Psychology 
& Aging, 19(1), 183-190. 

Fritz, H. L., Nagurney, A. J., & Helgeson, V. S. (2003). Social interactions and 
cardiovascular reactivity during problem disclosure among friends. Personality
and Social Psychology Bulletin, 29(6), 713-725. 
 P., Melamed, S., Triber, I., Ratson, N. Z., & Hermoni, D. (2004). Predict
reported health: the CORDIS study. Preventive Medicine, 39(2), 419-423. 
R. (1996). Causal models of physical exercise participation: testing the predict
power of the construct "pressure to change." Jo
Psychology, 26(21), 1931-1960. 

, R., Dufouil, C., Antonucci, T. C., Shipley, M
(1999). Psychological disorder and mortality in French older adults: do social 
relations modify the association? American Journal of Epidemiology, 149(2), 
116-126. 
wa, Y., Nakashima, C., Tsuboi, S., Kozakai, R., Doyo, W
Age differences in the effect of physical activity on depressive symptoms. 
Psychology & Aging, 19(2), 346-351. 

Fylkesnes, K., & Førde, O. H. (1992). Determinants and dimensions involved in self-
evaluation of health. Social Science & Medicine, 35(3), 271-279. 
, L. K., & Lynch, S. M. (2003). Race differences in depressive symptoms: a 
dynamic perspective on stress exposure and vulnerability. Jo
Social Behavior, 44(3), 353-369. 
s, F. X. (1986). Social comparison and depression: company's effect on m
Journal of Personality & Social Psychology, 51(1), 140-

205 



 

Gibbons, F. X., Gerrard, M., Lando, H. A., & McGovern, P. G. (1991). Social 
comparison and smoking cessation: the role of the "typical smoker." Journal of 
Experimental Social Psychology, 27(3), 239-258. 

Gil, K. M., Carson, J. W., Porter, L. S., Scipio, C., Bediako, S. M., & Orringer, E. (2004
Daily mood and stress predict pain, health care use, and work activity in 

). 
African 

Gilboa,
duals. Cognition & Emotion, 11(5), 517-538. 

men. 
54(5), 442-450. 

 Follow-up Study. 

Glaser, & Hughes, 
t 

somatic Medicine, 54(1), 22-29. 
n 

9(7208), 478-483. 

l 

Gollwi
ndbook of Motivation and Cognition: Foundations of Social 

Gollwi ion and Cognition. In 
.), Social Psychology: Handbook of Basic 

Goodw
ographic variations in breast cancer survival among older women: 

 

Gottlieb, N. H., & Baker, J. A. (1986). The relative influence of health beliefs, parental 
ing, alcohol use 

American adults with sickle-cell disease. Health Psychology, 23(3), 267-274. 
 E., & Gotlib, I. H. (1997). Cognitive biases and affect persistence in previously 
dysphoric and never-dysphoric indivi

Gill, D., & Sharpe, M. (1999). Frequent consulters in general practice: a systematic 
review of studies of prevalence, associations and outcome. Journal of 
Psychosomatic Research, 47(2), 115-130. 

Gilliland, F. D., Li, Y. F., Baumgartner, K., Crumley, D., & Samet, J. M. (2001). 
Physical activity and breast cancer risk in hispanic and non-hispanic white wo
American Journal of Epidemiology, 1

Gillum, R. F., Mussolino, M. E., & Ingram, D. D. (1996). Physical activity and stroke 
incidence in women and men. The NHANES I Epidemiologic
American Journal of Epidemiology, 143(9), 860-869. 
 R., Kiecolt-Glaser, J. K., Bonneau, R. H., Malarkey, W., Kennedy, S., 
J. (1992). Stress-induced modulation of the immune-response to recombinan
Hepatitis-B vaccine. Psycho

Glass, T. A., de Leon, C. M., Marottoli, R. A., & Berkman, L. F. (1999). Populatio
based study of social and productive activities as predictors of survival among 
elderly Americans. BMJ : British Medical Journal, 31

Godin, G., Valois, P., Jobin, J., & Ross, A. (1991). Prediction of intention to exercise of 
individuals who have suffered from coronary heart disease. Journal of Clinical 
Psychology, 47(6), 762-772. 

Godin, I., & Kittel, F. (2004). Differential economic stability and psychosocial stress at 
work: associations with psychosomatic complaints and absenteeism. Socia
Science & Medicine, 58(8), 1543-1553. 
tzer, P. M. (1990). Action Phases and Mind-Sets. In E. T. Higgins & R. M. 
Sorrentino (Eds.), Ha
Behavior, Vol. 2. (pp. 53-92): Guilford Press. 
tzer, P. M., & Moskowitz, G. B. (1996). Goal Effects on Act
E. T. Higgins & A. W. Kruglanski (Eds
Principles. (pp. 361-399): Guilford Press. 
in, J. S., Freeman, J. L., Mahnken, J. D., Freeman, D. H., & Nattinger, A. B. 
(2002). Ge
implications for quality of breast cancer care. journals of Gerontology. Series A,
Biological Sciences and Medical sciences, 57(6), M401-406. 

and peer behaviors and exercise program participation on smok
and physical activity. Social Science & Medicine, 22(9), 915-927. 

206 



 

Graing  Social support, personality and 
hort. Social 

Green,
 

Gregg, mmings, S. R., 

(18), 

of Psychosomatic 

Grundy of 
nal capital, social resources and socio-economic circumstances. Social 

Grunfe
41-

Grzyw

), 202-220. 

Hancock, G. R., & Mueller, R. O. (2001). Rethinking construct reliability within latent 
 

). 
c Software International, Inc. 

dy. 

Harris, 
nal of Social & Clinical 

Hawkle  
ity, psychosocial context, and health 

Hay, J.
orectal cancer screening in mammography-adherent 

Hayden

ss adulthood and old age. Journals of Gerontology, 
46(4), P165-P173. 

e, M. J., Brugha, T. S., & Spiers, N. (2000).
depressive symptoms over 7 years: The Health and Lifestyle co
Psychiatry & Psychiatric Epidemiology, 35(8), 366-374. 

 C. A., & Pope, C. R. (1999). Gender, psychosocial factors and the use of medical 
services: a longitudinal analysis. Social Science & Medicine, 48(10), 1363-1372.

 E. W., Cauley, J. A., Stone, K., Thompson, T. J., Bauer, D. C., Cu
et al. (2003). Relationship of changes in physical activity and mortality among 
older women. JAMA : The Journal of the American Medical Association, 289
2379-2386. 

Grossi, G., Perski, A., Evengård, B., Blomkvist, V., & Orth-Gomér, K. (2003). 
Physiological correlates of burnout among women. Journal 
Research, 55(4), 309-316. 
, E., & Sloggett, A. (2003). Health inequalities in the older population: the role 
perso
Science & Medicine, 56(5), 935-947. 
ld, E. A., Hunter, M. S., Ramirez, A. J., & Richards, M. A. (2003). Perceptions of 
breast cancer across the lifespan. Journal of Psychosomatic Research, 54(2), 1
146. 

acz, J. G., & Marks, N. F. (2001). Social inequalities and exercise during 
adulthood: toward an ecological perspective. Journal of Health and Social 
Behavior, 42(2

Häkkinen, U. (2002). Change in determinants of use of physician services in Finland 
between 1987 and 1996. Social Science & Medicine, 55(9), 1523-1537. 

variable systems. In R. Cudeck & S. du Toit (Eds.), Structural Equation Modeling:
Present and Future - A Festschrift in honor of Karl Jöreskog (pp. 195-216
Lincolnwood, IL: Scientifi

Harris, D. M., & Guten, S. (1979). Health-protective behavior: An exploratory stu
Journal of Health & Social Behavior, 20(1), 17-29. 
P. R. (1996). Sufficient grounds for optimism? The relationship between 
perceived controllability and optimistic bias. Jour
Psychology, 15(1), 9-52. 
y, L. C., Burleson, M. H., Berntson, G. G., & Cacioppo, J. T. (2003). Loneliness
in everyday life: cardiovascular activ
behaviors. Journal of Personality and Social Psychology, 85(1), 105-120. 
 L., Ford, J. S., Klein, D., Primavera, L. H., Buckley, T. R., Stein, T. R., et al. 
(2003). Adherence to col
older women. Journal of Behavioral Medicine, 26(6), 553-576. 
, J. A., van Tulder, M. W., Malmivaara, A. V., & Koes, B. W. (2005). Meta-
analysis: exercise therapy for nonspecific low back pain. Annals of Internal 
Medicine., 142(9), 765-775. 

Heckhausen, J., & Baltes, P. B. (1991). Perceived controllability of expected 
psychological change acro

207 



 

Heckhausen, J., & Krueger, J. (1993). Developmental expectations for the self and m
other people: age grading in

ost 
 three functions of social comparison. Developmental 

Heckhausen, J., & Schulz, R. (1995). A life-span theory of control. Psychological Review, 

Heidric
 of elderly adults. Journals of Gerontology, 48(3), P127-

d 
 interact to suppress cortisol and subjective responses to psychosocial 

Helweg
timates? a review of the literature. Personality & 

Hender
a. 

19-129. 
ealth 
164. 

orts. 

 

velopment, 58(4), 

Hooke to 
lanchard-Fields (Eds.), Social Cognition and 

Hooker

Hooren ison of health risks: Locus of control, 
 

Horow ssful event. 

House,

ealth Study. American Journal of Epidemiology, 116(1), 

House, cial 
support. Annual Review of Sociology, 14, 293-318. 

Psychology, 29(3), 539-548. 

102(2), 284-304. 
h, S. M., & Ryff, C. D. (1993). The role of social comparisons processes in the 
psychological adaptation
P136. 

Heinrichs, M., Baumgartner, T., Kirschbaum, C., & Ehlert, U. (2003). Social support an
oxytocin
stress. Biological Psychiatry, 54(12), 1389-1398. 
-Larsen, M., & Shepperd, J. A. (2001). Do moderators of the optimistic bias 
affect personal or target risk es
Social Psychology Review, 5(1), 74-95. 
son, A. S., Korten, A. E., Jacomb, P. A., & Mackinnon, A. J. (1997). The course 
of depression in the elderly: A longitudinal community-based study in Australi
Psychological Medicine, 27(1), 1

Heyman, D. K., & Jeffers, F. C. (1963). Effect of time lapse on consistency of self-h
and medical evaluations of elderly persons. Journal of Gerontology, 18, 160-

Hochbaum, G. M. (1956). Why people seek diagnostic X-rays. Public Health Rep
Washington, 71, 377-380. 

Hochbaum, G. M. (1958). Public Participation in Medical Screening Program: A
Sociopsychological Study. Washington, D.C.: Goverment Printing Office. 

Holahan, C. K., & Suzuki, R. (2004). Adulthood predictors of health promoting behavior 
in later aging. International Journal of Aging and Human De
289-313. 

r, K. (1999). Possible selves in adulthood: Incorporating teleonomic relevance in
studies of self. In T. M. Hess & F. B
Aging. (pp. 97-122): Academic Press, Inc. 
, K., & Kaus, C. R. (1994). Health-related possible selves in young and middle 
adulthood. Psychology & Aging, 9(1), 126-133. 
s, V., & Buunk, B. P. (1993). Social compar
the person-positivity bias, and unrealistic optimism. Journal of Applied Social
Psychology, 23(4), 291-302. 
itz, M. J. (1980). News of risk for early heart disease as a stre
Psychosomatic Medicine, 42(1), 37-46. 
 J. S. (1981). Work Stress and Social Support. Reading, Massachusetts: Addison-
Wesley Publication Company. 

House, J. S., Robbins, C., & Metzner, H. L. (1982). The association of social 
relationships and activities with mortality: prospective evidence from the 
Tecumseh Community H
123-140. 
 J. S., Umberson, D., & Landis, K. R. (1988). Structures and processes of so

208 



 

Hovland, C. I., Janis, I. L., & Kelley, H. H. (1953). Communication and Persuasion; 
Psychological Studies of Opinion Change.: Yale University Press. 

Hu, L.-T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 
ion 

Hybels

Hyman
E. Singer (Eds.), Readings in Reference Group Theory and Research 

Hyyppä

Idler, E
 Aging, 21(3), 458-

James, mpany. 

Janis, I. L., & Mann, L. (1965). Effectiveness of emotional role-playing in modifying 

Janis, I al 

65(6), 403-410. 

ducation; 

ance. Journal of Personality & Social 

Johanss (1997). 

Johnson, R. J., & Wolinsky, F. D. (1993). The structure of health status among older 

analysis: Conventional criteria versus new alternatives. Structural Equat
Modeling, 6(1), 1-55. 
, C. F., Blazer, D. G., & Pieper, C. F. (2001). Toward a threshold for subthreshold 
depression: an analysis of correlates of depression by severity of symptoms using 
data from an elderly community sample. Gerontologist, 41(3), 357-365. 
, H. H., & Singer, E. (1968). Conceptual Clarification and Elaboration. In H. H. 
Hyman & 
(pp. 509). New York: Free Press. 
, M. T., & Mäki, J. (2001). Individual-level relationships between social capital 
and self-rated health in a bilingual community. Preventive Medicine, 32(2), 148-
155. 

Idler, E. L. (1992). Self-assessmented health and mortality: a review of studies. In S. 
Maes, H. Leventhal & M. Johnston (Eds.), International Review of Health 
Psychology (pp. 33-54). London: Wiley. 

Idler, E. L. (1993). Perceptions of pain and perceptions of health. Motivation & Emotion, 
17(3), 205-224. 
. L., Hudson, S. V., & Leventhal, H. (1999). The meanings of self-ratings of 
health: A qualitative and quantitative approach. Research on
476. 
W. (1890). The Principles of Psychology. New York: Henry Holt and Co

Janis, I. L., & Feshbach, S. (1953). Effects of fear-arousing communications. Journal of 
Abnormal & Social Psychology, 48, 78-92. 

smoking habits and attitudes. Journal of Experimental Research in Personality, 
1(2), 84-90. 
. L., & Terwilliger, R. F. (1962). An experimental study of psychologic
resistances to fear arousing communications. Journal of Abnormal & Social 
Psychology, 

Janz, N. K., Chapman, V. L., & Strecher, V. J. (2002). The health belief model. In K. 
Glanz, B. K. Rimer & F. M. Lewis (Eds.), Health Behavior and Health E
Theory, Research, and Practice (3 ed., pp. 45-66). San Francisco: Jossey-Bass. 

Jemmott, J. B., Ditto, P. H., & Croyle, R. T. (1986). Judging health status: effects of 
perceived prevalence and personal relev
Psychology, 50(5), 899-905. 
on, J. E., Holmberg, L., Johansson, S., Bergstrom, R., & Adami, H. O. 
Fifteen-year survival in prostate cancer. A prospective, population-based study in 
Sweden. JAMA, 277(6), 467-471. 

adults: disease, disability, functional limitation, and perceived health. Journal of 
Health & Social Behavior, 34(2), 105-121. 

209 



 

Jones, J. L., & Leary, M. R. (1994). Effects of appearance-based admonitions against sun 
exposure on tanning intentions in young adults. Health Psychology, 13(1), 86-90. 

sk 
chosocial consequences in a cohort of 

Jylhä, M inen, E. (1998). Is self-rated 
s B, 

Jylhäe, M., Leskinen, E., Alanen, E., & Leskinen, A.-L. (1986). Self-rated health and 
, 

Kahana l. 

Kang, S ). Cancer screening among African-

e 
Heart-Disease Risk Factor Study. Epidemiology, 5(5), 495-500. 

 of 
. 

nd 
 Journal of 

Karlsson, H., Joukamaa, M., Lahti, I., Lehtinen, V., & Kokki-Saarinen, T. (1997). 
nder 

Karren . L., & Frandsen, K., J. (2002). Mind/Body Health; 
o, CA: 

319. 
Katapodi, M. C., Lee, K. A., Facione, N. C., & Dodd, M. J. (2004). Predictors of 

8-402. 

ith 

Joseph, J. G., Montgomery, S. A., Emmons, C.-A., & Kirscht, J. P. (1987). Perceived ri
of AIDS: assessing the behavioral and psy
gay men. Journal of Applied Social Psychology, 17(3), 231-250. 

., Guralnik, J. M., Ferrucci, L., Jokela, J., & Heikk
health comparable across cultures and genders? Journals of Gerontology. Serie
Psychological Sciences and Social sciences, 53(3), S144-152. 

associated factors among men of different ages. Journal of Gerontology, 41(6)
710-717. 
, E., Lawrence, R. H., Kahana, B., Kercher, K., Wisniewski, A., Stoller, E., et a
(2002). Long-term impact of preventive proactivity on quality of life of the old-
old. Psychosomatic Medicine, 64(3), 382-394. 
. H., Bloom, J. R., & Romano, P. S. (1994
American women: Their use of tests and social support. American Journal of 
Public Health, 84(1), 101-103. 

Kaplan, G., & Baron-Epel, O. (2003). What lies behind the subjective evaluation of 
health status? Social Science & Medicine, 56(8), 1669-1676. 

Kaplan, G. A., Wilson, T. W., Cohen, R. D., Kauhanen, J., Wu, M. L., & Salonen, J. T. 
(1994). Social functioning and overall mortality - prospective evidence from th
Kuopio Ischemic-

Kaplan, M. S., Huguet, N., Newsom, J. T., & McFarland, B. H. (2003). Characteristics
physically inactive older adults with arthritis: results of a population-based study
Preventive Medicine, 37(1), 61-67. 

Kaplan, M. S., Newsom, J. T., McFarland, B. H., & Lu, L. N. (2001). Demographic a
psychosocial correlates of physical activity in late life. American
Preventive Medicine, 21(4), 306-312. 

Frequent attender profiles: different clinical subgroups among frequent atte
patients in primary care. Journal of Psychosomatic Research, 42(2), 157-166. 
, K. J., Hafen, B. Q., Smith, N
The Effects of Attitudes, Emotions, and Relationships (2 ed.). San Francisc
Benjamin Cummings. 

Kaslow, N. J., Thompson, M. P., Okun, A., Price, A., Young, S., Bender, M., et al. 
(2002). Risk and protective factors for suicidal behavior in abused African 
American women. Journal of Consulting & Clinical Psychology, 70(2), 311-

perceived breast cancer risk and the relation between perceived risk and breast 
cancer screening: a meta-analytic review. Preventive Medicine, 38(4), 38

Kattainen, A., Reunanen, A., Koskinen, S., Martelin, T., Knekt, P., Sainio, P., et al. 
(2004). Secular changes in disability among middle-aged and elderly finns w
and without coronary heart disease from 1978-1980 to 2000-2001. Annals of 
Epidemiology, 14(7), 479-485. 

210 



 

Kay, M., Guernsey de Zapien, J., Wilson, C. A., & Yoder, M. (1993). Evaluating 
treatment efficacy by triangulation. Social Science & Medicine, 36(12), 1545-

Kegele ior of 
th and Social Behavior, 10(2), 115-124. 

er 

Kelly, 
son, T. M. Newcomb & E. L. Hartley 

Holt, Rinehart 

Kenned d hospitalizations and self-

Kersha . B., & Ickovics, J. R. (2003). 
rs 

Kessle  Williams, D. R. (1999). The prevalence, distribution, 
. 

(1), 15-28. 

unction and 

Kiecolt

King, A ). 
among 

th 

he 
e by Telephone (CHAT) project. Health Education 

King, A
 A critical review and recommendations. American Journal 

King, J
del. Social Science 

1554. 
s, S. S. (1969). A field experimental attempt to change beliefs and behav
women in an urban ghetto. Journal of Heal

Keith, V. M. (1993). Gender, financial strain, and psychological distress among old
adults. Research on Aging, 15(2), 123-147. 

H. H. (1952). Attitudes and judgments as influenced by reference groups: two 
functions of reference groups. In G. E. Swan
(Eds.), Readings in Social Psychology (pp. 410-414). New York: 
and Winston. 
y, B. S., Kasl, S. V., & Vaccarino, V. (2001). Repeate
rated health among the elderly: a multivariate failure time analysis. American 
Journal of Epidemiology, 153(3), 232-241. 
w, T. S., Ethier, K. A., Niccolai, L. M., Lewis, J
Misperceived risk among female adolescents: social and psychological facto
associated with sexual risk accuracy. Health Psychology, 22(5), 523-532. 

r, R. C., Mickelson, K. D., &
and mental health correlates of perceived discrimination in the United States
Journal of Health and Social Behavior, 40(3), 208-230. 

Kiecolt-Glaser, J. K., McGuire, L., Robles, T. F., & Glaser, R. (2002a). 
Psychoneuroimmunology and psychosomatic medicine: back to the future. 
Psychosomatic Medicine, 64

Kiecolt-Glaser, J. K., McGuire, L., Robles, T. F., & Glaser, R. (2002b). 
Psychoneuroimmunology: psychological influences on immune f
health. Journal of Consulting and Clinical Psychology, 70(3), 537-547. 
-Glaser, J. K., Speicher, C. E., Glaser, R., Dura, J. R., & Trask, O. J. (1991). 
Spousal caregivers of dementia victims - longitudinal changes in immunity and 
health. Psychosomatic Medicine, 53(4), 345-362. 
. C., Castro, C., Wilcox, S., Eyler, A. A., Sallis, J. F., & Brownson, R. C. (2000
Personal and environmental factors associated with physical inactivity 
different racial-ethnic groups of U.S. middle-aged and older-aged women. Heal
Psychology, 19(4), 354-364. 

King, A. C., Friedman, R., Marcus, B., Castro, C., Forsyth, L., Napolitano, M., et al. 
(2002). Harnessing motivational forces in the promotion of physical activity: T
Community Health Advic
Research, 17(5), 627-636. 
. C., Rejeski, W. J., & Buchner, D. M. (1998). Physical activity interventions 
targeting older adults.
of Preventive Medicine, 15(4), 316-333. 
. B. (1982). The impact of patients perceptions of high blood-pressure on 
attendance at screening - an extension of the health belief mo
& Medicine, 16(10), 1079-1091. 

211 



 

Kirscht, J. P. (1983). Preventive health behavior: A review of research and issues. Hea
Psychology, 2(3), 277-301. 
, J. P., Haefner, D. P., Kegeles, S. S., & Rosenstock, I. M. (1966). A nation

lth 

Kirscht al 
8-254. 

Klein, C s: 
, 437-446. 

Kolk, A ijk, C. M. T. (2003). A 
e & 

Koller, , J., & Lorenz, W. (1999). Symptom reporting in 

Koller, 96). 
ced 

Kouzis  
tion. Psychological Medicine, 28(6), 1301-1310. 

Krause on. Journals of 

Krause e 
441. 

 
Kreuter

Kulik, J. A., & Mahler, H. I. (1987). Health status, perceptions of risk, and prevention 

Kunda, tion of causal 

Kwan, f-

Lachm ver, S. L. (1998). Sociodemographic variations in the sense of 
y 

Laditka
latory care sensitive conditions: health outcome disparities associated with 

race and ethnicity. Social Science & Medicine, 57(8), 1429-1441. 

study of health beliefs. Journal of Health & Human Behavior, 7(4), 24
. T. F., & Helweg-Larsen, M. (2002). Perceived control and the optimistic bia

A meta-analytic review. Psychology & Health, 17(4)
Kline, R. B. (2005). Principles and Practice of Structural Equation Modeling. New York: 

Guilford Press. 
. M., Hanewald, G. J. F. P., Schagen, S., & Gijsbers van W
symptom perception approach to common physical symptoms. Social Scienc
Medicine, 57(12), 2343-2354. 
 M., Heitmann, K., Kussmann
cancer patients II - relations to social desirability, negative affect, and self-
reported health behaviors. Cancer, 86(8), 1609-1620. 
 M., Kussman, J., Lorenz, W., Jenkins, M., Voss, M., Arens, E., et al. (19
Symptom reporting in cancer patients: the role of negative affect and experien
social stigma. Cancer, 77(5), 983-995. 
, A. C., & Eaton, W. W. (1998). Absence of social networks, social support and
health services utiliza

Krause, N. (1987). Chronic strain, locus of control, and distress in older adults. 
Psychology & Aging, 2(4), 375-382. 
, N. (1988). Stressful life events and physician utilizati
Gerontology, 43(2), S53-S61. 
, N., Goldenhar, L., Liang, J., & Jay, G. M. (1993). Stress and exercise among th
Japanese elderly. Social Science & Medicine, 36(11), 1429-1

Krause, N., & Shaw, B. A. (2000). Role-specific feelings of control and mortality. 
Psychology and Aging, 15(4), 617-626. 

Krein, S. L., Heisler, M., Piette, J. D., Makki, F., & Kerr, E. A. (2005). The effect of 
chronic pain on diabetes patients' self-management. Diabetes care., 28(1), 65-70.
, M. W., & Strecher, V. J. (1995). Changing inaccurate perceptions of health risk: 
results from a randomized trial. Health Psychology, 14(1), 56-63. 

interest for health and nonhealth problems. Health Psychology, 6(1), 15-27. 
 Z. (1987). Motivated inference: self-serving generation and evalua
theories. Journal of Personality and Social Psychology, 53(4), 636-647. 
C. M. L., Love, G. D., Ryff, C. D., & Essex, M. J. (2003). The role of sel
enhancing evaluations in a successful life transition. Psychology & Aging, 18(1), 
3-12. 
an, M. E., & Wea
control by domain: findings from the MacArthur studies of midlife. Psycholog
and Aging, 13(4), 553-562. 
, J. N., Laditka, S. B., & Mastanduno, M. P. (2003). Hospital utilization for 
ambu

212 



 

Lam, T.-H., Ho, S.-Y., Hedley, A. J., Mak, K.-H., & Leung, G. M. (2004). Leisure time 
physical activity and mortality in hong kong: case-control study of all adult d
in 1998. Annals of Epidemiology, 14(6), 391-398. 

eaths 

, 

., 
ge in a longitudinal study of 

), 

LaRue, d-age - how do 
-

Lauma l 

Lawson 6). 

ve Study Predictive Testing. 

Lazaru

Leavitt
chology & Medical Sociology, 13A(1), 

Lee, C.

ysical 

rican Medical Association, 285(11), 1447-1454. 

er people--a 5-year longitudinal study. Social 

Lek, Y f 
ctor perception and attributions. Psychology & Health, 10(3), 

Lerman
ng in families with hereditary breast-ovarian cancer. A 

Lange, T., Perras, B., Fehm, H. L., & Born, J. (2003). Sleep enhances the human 
antibody response to hepatitis A vaccination. Psychosomatic medicine, 65(5)
831-835. 

Lantz, P. M., Lynch, J. W., House, J. S., Lepkowski, J. M., Mero, R. P., Musick, M. A
et al. (2001). Socioeconomic disparities in health chan
US adults: the role of health-risk behaviors. Social Science & Medicine, 53(1
29-40. 
 A., Bank, L., Jarvik, L., & Hetland, M. (1979). Health in ol
physicians ratings and self-ratings compare? Journals of Gerontology, 34(5), 687
691. 

Larwood, L. (1978). Swine flu: A field study of self-serving biases. Journal of Applied 
Social Psychology, 8(3), 283-289. 
nn, E. O. (1973). Bonds of Pluralism: the Form and Substance of Urban Socia
Networks. New York: Wiley. 
, K., Wiggins, S., Green, T., Adam, S., Bloch, M., & Hayden, M. R. (199
Adverse psychological events occurring in the first year after predictive testing 
for Huntington's disease. The Canadian Collaborati
Journal of Medical Genetics, 33(10), 856-862. 
s, R. S. (1991). Emotion and Adaptation.: Oxford University Press. 

Lazarus, R. S., & Folkman, S. (1984). Stress, Appraisal, and Coping. New York: 
Springer. 
, F. (1979). The health belief model and utilization of ambulatory care services. 
Social Science & Medicine.  Medical Psy
105-112. 
 (1989). Perceptions of immunity to disease in adult smokers. Journal of 
Behavioral Medicine, 12(3), 267-277. 

Lee, I. M., Rexrode, K. M., Cook, N. R., Manson, J. E., & Buring, J. E. (2001). Ph
activity and coronary heart disease in women: is 'no pain, no gain' passé? JAMA : 
The Journal of the Ame

Leinonen, R., Heikkinen, E., & Jylhä, M. (2001). Predictors of decline in self-
assessments of health among old
Science & Medicine, 52(9), 1329-1341. 
.-Y., & Bishop, G. D. (1995). Perceived vulnerability to illness threats: the role o
disease type, risk fa
205-219. 
, C., Narod, S., Schulman, K., Hughes, C., Gomez-Caminero, A., Bonney, G., et 
al. (1996). BRCA1 testi
prospective study of patient decision making and outcomes. JAMA: the Journal of 
the American Medical Association, 275(24), 1885-1892. 

213 



 

Lerman, C., Rimer, B., Trock, B., Balshem, A., & Engstrom, P. F. (1990). Factors 
associated with repeat adherence to breast cancer scr
19(3), 279-290. 

eening. Preventive Medicine, 

ly active 

ntive Medicine: An International Journal Devoted to Practice & 

Levent

Levent
d swift utilization of medical care among the 

Levent
n attitudes and behavior. Journal of Personality & Social 

Levent

. 
Levy, S irkwood, J. (1990). 

n Geriatrics Society, 52(5), 768-773. 
 older 

 

 
nal of Abnormal 

Liang, 

d 
icine, 17(1), 8-17. 

 
tin, 18(6), 669-679. 

Leslie, E., Owen, N., Salmon, J., Bauman, A., & Sallis, J. F. (1999). Insufficient
Australian college students: Perceived personal, social, and environmental 
influences. Preve
Theory, 28(1), 20-27. 
hal, E. A., Easterling, D., Leventhal, H., & Cameron, L. (1995). Conservation of 
energy, uncertainty reduction, and swift utilization of medical care among the 
elderly: II. Medical Care, 33(10), 988-1000. 
hal, E. A., Leventhal, H., Schaefer, P., & Easterling, D. (1993). Conservation of 
energy, uncertainty reduction, an
elderly. Journal of Gerontology, 48(2), P78-86. 
hal, H., Singer, R., & Jones, S. (1965). Effects of fear and specificity of 
recommendation upo
Psychology, 2(1), 20-29. 
hal, H., & Watts, J. C. (1966). Sources of resistance to fear-arousing 
communications on smoking and lung cancer. Journal of Personality, 34(2), 155-
175. 

Leventhal, H., Watts, J. C., & Pagano, F. (1967). Effects of fear and instructions on how 
to cope with danger. Journal of Personality & Social Psychology, 6(3), 313-321
. M., Herberman, R. B., Whiteside, T., Sanzo, K., Lee, J., & K
Perceived social support and tumor estrogen progesterone-receptor status as 
predictors of natural-killer-cell activity in breast-cancer patients. Psychosomatic 
Medicine, 52(1), 73-85. 

Levy-Storms, L., Bastani, R., & Reuben, D. B. (2004). Predictors of varying levels of 
nonadherence to mammography screening in older women. Journal of the 
America

Levy-Storms, L., & Wallace, S. P. (2003). Use of mammography screening among
Samoan women in Los Angeles county: a diffusion network approach. Social
Science & Medicine, 57(6), 987-1000. 

Lewinsohn, P. M., Mischel, W., Chaplin, W., & Barton, R. (1980). Social competence
and depression: the role of illusory self-perceptions. Jour
Psychology, 89(2), 203-212. 
J. (1986). Self-reported physical health among aged adults. Journal of 
Gerontology, 41(2), 248-260. 

Liang, W., Shediac-Rizkallah, M. C., Celentano, D. D., & Rohde, C. (1999). A 
population-based study of age and gender differences in patterns of health-relate
behaviors. American Journal of Preventive Med

Liberman, A., & Chaiken, S. (1992). Defensive processing of personally relevant health
messages. Personality & Social Psychology Bulle

Lincoln, K. D. (2000). Social support, negative social interactions, and psychological 
well-being. Social Service Review, 74(2), 231-252. 

214 



 

Lindsay-Reid, E., & Osborn, R. W. (1980). Readiness for exercise adoption. Social 
Science & Medicine, 14A(2), 139-146. 

Lipkus, I. M., Rimer, B. K., Lyna, P. R., Pradhan, A. A., Conaway, M., & Woods-Pow
C. T. (1996). Colorectal screening patterns a

ell, 
nd perceptions of risk among 

 

Lockw  

Lucenko, B. A., Malow, R. M., Sanchez-Martinez, M., Jennings, T., & Devieux, J. G. 

 13(1), 1-

on, C. 
, 

-adult samples: cross-sectional and longitudinal analyses. Journal of 

Maddo tatus 
logy, 17, 180-185. 

cted 
49-460. 

y 
 Behavior, 14(1), 87-93. 

cal 
plied Psychology: An International Review, 

Magai, n, R., & Peralta, D. (2001). 

d 
ntrol. In J. 

Mandelblatt, J., Saha, S., Teutsch, S., Hoerger, T., Siu, A. L., Atkins, D., et al. (2003). 

f Internal 

Manne ., Haller, D., Rakowski, W., et al. 

colorectal cancer. Health 

Manson
ercise for the prevention of 

African-American users of a community health center. Journal of Community
Health, 21(6), 409-427. 
ood, P. (2002). Could it happen to you? predicting the impact of downward
comparisons on the self. Journal of Personality & Social Psychology, 82(3), 343-
358. 

(2003). Negative affect and HIV risk in alcohol and other drug (AOD) abusing 
adolescent offenders. Journal of Child & Adolescent Substance Abuse,
17. 

Lynch, T. R., Mendelson, T., Robins, C. J., Krishnan, K. R., George, L. K., Johns
S., et al. (1999). Perceived social support among depressed elderly, middle-aged
and young
Affective Disorders, 55(2-3), 159-170. 
x, G. L. (1962). Some correlates of differences in self-assessment of health s
among the elderly. Journal of Geronto

Maddox, G. L. (1964). Self-assessment of health status: a longitudinal study of sele
elderly subjects. Journal of Chronic Diseases, 17, 4

Maddox, G. L., & Douglass, E. B. (1973). Self-assessment of health: a longitudinal stud
of elderly subjects. Journal of Health and Social

Maes, S., & Karoly, P. (2005). Self-Regulation Assessment and Intervention in Physi
Health and Illness: A Review. Ap
54(2), 267-299. 
 C., Cohen, C., Milburn, N., Thorpe, B., McPherso
Attachment styles in older European American and African American adults. 
Journals of Gerontology: Series B: Psychological Sciences & Social Sciences, 
56(1), S28-S35. 

Major, B., Testa, M., & Blysma, W. H. (1991). Responses to upward and downwar
social comparisons: The impact of esteem-relevance and perceived co
Suls & T. A. Wills (Eds.), Social Comparison:  Contemporary Theory and 
Research. (pp. 237-260): Lawrence Erlbaum Associates, Inc. 

The cost-effectiveness of screening mammography beyond age 65 years: a 
systematic review for the U.S. Preventive Services Task Force. Annals o
Medicine, 139(10), 835-842. 
, S., Markowitz, A., Winawer, S., Meropol, N. J
(2002). Correlates of colorectal cancer screening compliance and stage of 
adoption among siblings of individuals with early onset 
Psychology, 21(1), 3-15. 
, J. E., Greenland, P., LaCroix, A. Z., Stefanick, M. L., Mouton, C. P., Oberman, 
A., et al. (2002). Walking compared with vigorous ex

215 



 

cardiovascular events in women. New England Journal of Medicine, 347(10), 
716-725. 
, B. H., Dubbert, P. M., Forsyth, L. H., McKenzie, T. L., Stone, E. J., Dunn, A. L., 
et al. (2000). Physical activity behavior change: issues in adopt

Marcus
ion and 

Markus, H., & Nurius, P. (1986). Possible selves. American Psychologist, 41(9), 954-969. 

riatrics 

Martire & Newsom, J. T. (2003). Perceptions and 
ts 

McCoy, S. B., Gibbons, F. X., Reis, T. J., & Gerrard, M. (1992). Perceptions of smoking 

McNal uishable from trait anxiety. In R. M. 
7). 

McTier
cer in 

Mead, . 

Mechan  bodily 

Mechanic, D. (1980). The experience and reporting of common physical complaints. 

Mechan
iew, 26, 51-58. 

n 
a-

satisfaction. Journal of Aging & Health, 9(1), 105-125. 

maintenance. Health Psychology, 19(1 Suppl), 32-41. 

Markus, H. R., & Herzog, A. R. (1992). The role of the self-concept in aging. In K. W. 
Schaie & M. P. Lawton (Eds.), Annual Review of Gerontology and Ge
(Vol. 11, pp. 110-143). New York: Springer. 

Marteau, T. M., Hankins, M., & Collins, B. (2002). Perceptions of risk of cervical cancer 
and attitudes towards cervical screening: a comparison of smokers and non-
smokers. Family Practice, 19(1), 18-22. 
, L. M., Schulz, R., Wrosch, C., 
implications of received spousal care: Evidence from the Caregiver Health Effec
Study. Psychology & Aging, 18(3), 593-601. 

risk as a function of smoking status. Journal of Behavioral Medicine, 15(5), 469-
488. 

McKenna, F. P., & Albery, I. P. (2001). Does unrealistic optimism change following a 
negative experience? Journal of Applied Social Psychology, 31(6), 1146-1157. 
ly, R. J. (1996). Anxiety sensitivity is disting
Rapee (Ed.), Current Controversies in the Anxiety Disorders (pp. 214-22
nan, A., Kooperberg, C., White, E., Wilcox, S., Coates, R., Adams-Campbell, L. 
L., et al. (2003). Recreational physical activity and the risk of breast can
postmenopausal women: the Women's Health Initiative Cohort Study. JAMA : 
The Journal of the American Medical Association, 290(10), 1331-1336. 

McWilliams, L. A., & Asmundson, G. J. G. (2001). Is there a negative association 
between anxiety sensitivity and arousal-increasing substances and activities? 
Journal of Anxiety Disorders, 15(3), 161-170. 
G. H. (1934). Mind, Self, and Society from the Standpoint of a Social Behaviorist
Chicago: The University of Chicago Press. 
ic, D. (1972). Social psychologic factors affecting the presentation of
complaints. New England Journal of Medicine, Vol. 286(21), 1132-1139. 

Journal of Health and Social Behavior, 21(2), 146-155. 
ic, D., & Volkart, E. H. (1961). Stress, illness behavior, and the sick role. 
American Sociological Rev

Mehta, K. M., Yaffe, K., Langa, K. A., Sands, L., Whooley, M. A., & Covinsky, K. E. 
(2003). Additive effects of cognitive function and depressive symptoms o
mortality in elderly community-living adults. Journals of Gerontology Series 
Biological Sciences and Medical Sciences, 58(5), 461-467. 

Menec, V. H., & Chipperfield, J. G. (1997). Remaining active in later life: The role of 
locus of control in senior's leisure activity participation, health, and life 

216 



 

Menec,
nalysis of mortality, control, and health. Journals of Gerontology: 

Series A: Biological Sciences & Medical Sciences, 54(2), P85-P93. 
Merzel, C. (2000). Gender differences in health care access indicators in an urban, low-

income community. American journal of public health, 90(6), 909-916. 
Miller, G. E., Cohen, S., & Ritchey, A. K. (2002). Chronic psychological stress and the 

regulation of pro-inflammatory cytokines: a glucocorticoid-resistance model. 
Health Psychology, 21(6), 531-541. 

Milne, S., Orbell, S., & Sheeran, P. (2002). Combining motivational and volitional 
interventions to promote exercise participation: Protection motivation theory and 
implementation intentions. British Journal of Health Psychology, 7(2), 163-184. 

Møller, L., Kristensen, T. S., & Hollnagel, H. (1996). Self rated health as a predictor of 
coronary heart disease in Copenhagen, Denmark. Journal of Epidemiology & 
Community Health, 50(4), 423-428. 

Mossey, J. M., & Shapiro, E. (1982). Self-rated health: a predictor of mortality among the 
elderly. American Journal of Public Health, 72(8), 800-808. 

Motl, R. W., McAuley, E., & Distefano, C. (2005). Is social desirability associated with 
self-reported physical activity? Preventive Medicine., 40(6), 735-739. 

Moum, T. (1992). Self-assessed health among Norwegian adults. Social Science & 
Medicine, 35(7), 935-947. 

Muhajarine, N., Neudorf, C., & Martin, K. (2000). Concurrent consultations with 
physicians and providers of alternative care: results from a population-based study. 
Canadian Journal of Public Health, 91(6), 449-453. 

Murabito, J. M., Evans, J. C., Larson, M. G., Kreger, B. E., Splansky, G. L., Freund, K. 
M., et al. (2001). Family breast cancer history and mammography - Framingham 
Offspring Study. American Journal of Epidemiology, 154(10), 916-923. 

Murtagh, K. N., & Hubert, H. B. (2004). Gender differences in physical disability among 
an elderly cohort. American Journal of Public Health, 94(8), 1406-1411. 

Musil, C. M., Morris, D. L., Haug, M. R., Warner, C. B., & Whelan, A. T. (2001). 
Recurrent symptoms: well-being and management. Social Science & Medicine, 
52(11), 1729-1740. 

Muthén, L. K., & Muthén, B. O. (2005). Chi-square sifference testing using the Satorra-
Bentler Scaled Chi-Square, Retrieved April 22, 2005, from 
http://www.statmodel.com/chidiff.html

Myers, R. E., Ross, E., Jepson, C., Wolf, T., Balshem, A., Millner, L., et al. (1994). 
Modeling adherence to colorectal-cancer screening. Preventive Medicine, 23(2), 
142-151. 

National Center for Health Statistics. (2004a). Health care expenses paid out of pocket 
for persons with medical expenses by age: United States 1987, 1998, and 1999. In 
Health, United States, 2003: Retrieved September 13, 2004 from 
http://www.cdc.gov/nchs/data/hus/tables/2003/03hus119.pdf. 

National Center for Health Statistics. (2004b). Leading causes of death and numbers of 
deaths, according to age; United States, 1980 and 2001. In Health, United State, 

 V. H., Chipperfield, J. G., & Perry, R. P. (1999). Self-perceptions of health: a 
prospective a

217 



 

2003: Retrieved September 13, 2004 from 
http://www.cdc.gov/nchs/data/hus/tables/2003/03hus032.pdf. 

National Institute of Mental Health. (2000  Talk About Depression (1994 ed.). 
Bethesda, MD: National Institute of Mental Health, National Institutes of Health, 

artment of Health and Human Services. Retrieved September 22, 2004, 
from http://www.nimh.nih.gov/publicat/depression.cfm#ptdep1. 

lity, 
social comparisons, and satisfaction with ability on depressive symptoms in 

Nocon, A., & Pearson, M. (2000). The roles of friends and neighbours in providing 

Öehman, A., Flykt, A., & Esteves, F. (2001). Emotion drives attention: detecting the 

478. 

reduced self-rated general health status: evidence from a representative sample of 

Okun, M. A., & Keith, V. M. (1998). Effects of positive and negative social exchanges 

Journals of Gerontology Series B, Psychological Sciences and Social sciences, 

Okun, M. A., & Lockwood, C. M. (2003). Does level of assessment moderate the relation 
between social support and social negativity?: a meta-analysis. Basic and Applied 
Social Psychology, 25(1), 15-35. 

ldridge, N. B., & Streiner, D. L. (1990). The health belief model: predicting compliance 
and dropout in cardiac rehabilitation. Medicine and Science in Sports and 

rmel, ., Rijs  van Sonderen, E., & Kempen, G. (2002). 
Temporal and reciprocal relationship between IADL/ADL disability and 

urnals of Gerontology Series B-Psychological 
Sciences and Social Sciences, 57(4), P338-P347. 

rth-Gomér, K., & Johnson, J. V. (1987). Social network interaction and mortality. a six 
year follow-up study of a random sample of the Swedish population. Journal of 
Chronic Diseases, 40(10), 949-957. 

Orth-Gomér, K., Rosengren, A., & Wilhelmsen, L. (1993). Lack of social support and 
incidence of coronary heart disease in middle-aged Swedish men. Psychosomatic 
Medicine, 55(1), 37-43. 

Otis, J. D., Reid, M. C., & Kerns, R. D. (2005). Multidisciplinary Approaches to Pain 
management in Primary Care Settings. In L. C. James & R. A. Folen (Eds.), 
Primary care consultant: The next frontier for psychologists in hospitals and 
clinics. (pp. 41-59): American Psychological Association. 

Oxford English Dictionary. (1989). Age, Retrieved September 22, 2004 from 
http://dictionary.oed.com/

). Plain

US Dep

Neugebauer, A., Katz, P. P., & Pasch, L. A. (2003). Effect of valued activity disabi

rheumatoid arthritis. Health Psychology, 22(3), 253-262. 

support for older people. Ageing and Society, 20, 341-367. 

snake in the grass. Journal of Experimental Psychology: General, 130(3), 466-

Okosun, I. S., Choi, S., Matamoros, T., & Dever, G. E. (2001). Obesity is associated with 

white, black, and Hispanic Americans. Preventive Medicine, 32(5), 429-436. 

with various sources on depressive symptoms in younger and older adults. The 

53(1), P4-20. 

O

Exercise, 22(5), 678-683. 
O  J dijk, F. V., Sullivan, M.,

depressive symptoms in late life. Jo

O

218 



 

219 

Palmore, B. E. (1969). Physical, mental, and social factors in predicting longevity. 
Gerontologist, 9, 103-108. 

Palmore, E. (1969). Predicting longevity: a follow-up controlling for age. Gerontologist, 
9, 247-250. 

Parkatti, T., Deeg, D. J., Bosscher, R. J., & Launer, L. L. (1998). Physical activity and 
self-rated health among 55- to 89-year-old Dutch people. Journal of Aging and 
Health, 10(3), 311-326. 

Parsons, T. (1951). The Social System. New York: Free Press. 
Pennebaker, J. W. (1982). The Psychology of Physical Symptoms. New York: Springer-

Verlag. 
Pennebaker, J. W. (1994). Psychological bases of symptom reporting: perceptual and 

emotional aspects of chemical sensitivity. Toxicology and Industrial Health, 10(4-
5), 497-511. 

Penninx, B. W., van Tilburg, T., Kriegsman, D. M., Deeg, D. J., Boeke, A. J., & van Eijk, 
J. T. (1997). Effects of social support and personal coping resources on mortality 
in older age: the Longitudinal Aging Study Amsterdam. American Journal of 
Epidemiology, 146(6), 510-519. 

Perry, S., Jacobsberg, L., & Fishman, B. (1990). Suicidal ideation and HIV testing. 
JAMA : the Journal of the American Medical Association, 263(5), 679-682. 

Persson, L.-O., & Sjöeberg, L. (1987). Mood and somatic symptoms. Journal of 
Psychosomatic Research, 31(4), 499-511. 

Peto, J., Gilham, C., Fletcher, O., & Matthews, F. E. (2004). The cervical cancer 
epidemic that screening has prevented in the UK. Lancet, 364(9430), 249-256. 

Pilisuk, M., Boylan, R., & Acredolo, C. (1987). Social support, life stress, and subsequent 
medical care utilization. Health Psychology, 6(4), 273-288. 

Plant, E. A., & Sachs-Ericsson, N. (2004). Racial and ethnic differences in depression: 
the roles of social support and meeting basic needs. Journal of Consulting and 
Clinical Psychology, 72(1), 41-52. 

Pomerantz, A., & Mandelbaum, J. (2005). Conversation Analytic Approaches to the 
Relevance and Uses of Relationship Categories in Interaction. In K. L. Fitch & R. 
E. Sanders (Eds.), Handbook of language and social interaction. (pp. 149-171): 
Lawrence Erlbaum Associates, Publishers. 

Porell, F. W., & Miltiades, H. B. (2001). Access to care and functional status change 
among aged Medicare beneficiaries. Journals of Gerontology: Series B: 
Psychological Sciences & Social Sciences, 56(2), S69-S83. 

Powell-Griner, E., Bolen, J., & Bland, S. (1999). Health care coverage and use of 
preventive services among the near elderly in the United States. American Journal 
of Public Health, 89(6), 882-886. 

Prenda, K. M., & Lachman, M. E. (2001). Planning for the future: a life management 
strategy for increasing control and life satisfaction in adulthood. Psychology and 
Aging, 16(2), 206-216. 

Price, J. H. (1993). Perceptions of colorectal cancer in a socioeconomically 
disadvantaged population. Journal of Community Health, 18(6), 347-362. 



 

220 

Prigerson, H. G., Maciejewski, P. K., & Rosenheck, R. A. (1999). The effects of marital 
dissolution and marital quality on health and health service use among women. 
Medical Care, 37(9), 858-873. 

Prigerson, H. G., Maciejewski, P. K., & Rosenheck, R. A. (2000). Preliminary 
explorations of the harmful interactive effects of widowhood and marital harmony 
on health, health service use, and health care costs. Gerontologist, 40(3), 349-357. 

Prochaska, J. O. (1979). Systems of Psychotherapy: A Transtheoretical Analysis.: Dorsey. 
Prochaska, J. O., & DiClemente, C. C. (1982). Transtheoretical therapy: Toward a more 

integrative model of change. Psychotherapy: Theory, Research & Practice, 19(3), 
276-288. 

Pugh, K., Riccio, M., Jadresic, D., & Burgess, A. P. (1994). A longitudinal study of the 
neuropsychiatric consequences of HIV-1 infection in gay men: II. psychological 
and health status at baseline and at 12-month follow-up. Psychological Medicine, 
24(4), 897-904. 

Pyszczynski, T., Holt, K., & Greenberg, J. (1987). Depression, self-focused attention, and 
expectancies for positive and negative future life events for self and others. 
Journal of Personality & Social Psychology, 52(5), 994-1001. 

Raczynski, J. M., Finnegan, J. R., Jr, Zapka, J. G., Meischke, H., Meshack, A., Stone, E. 
J., et al. (1999). REACT theory-based intervention to reduce treatment-seeking 
delay for acute myocardial infarction. Rapid Early Action for Coronary Treatment. 
American Journal of Preventive Medicine, 16(4), 325-334. 

Rakowski, W., & Cryan, C. D. (1990). Associations among health perceptions and health 
status within three age groups. Journal of Aging & Health, 2(1), 58-80. 

Reelick, N. F., de Haes, W. F., & Schuurman, J. H. (1984). Psychological side-effects of 
the mass screening on cervical cancer. Social Science & Medicine, 18(12), 1089-
1093. 

Reynolds, P., Hurley, S., Torres, M., Jackson, J., Boyd, P., & Chen, V. W. (2000). Use of 
coping strategies and breast cancer survival: results from the black/white cancer 
survival study. American Journal of Epidemiology, 152(10), 940-949. 

Rodin, J. (1986a). Aging and health: effects of the sense of control. Science, 233(4770), 
1271-1276. 

Rodin, J. (1986b). Health, control, and aging. In M. M. Baltes & P. B. Baltes (Eds.), The 
Psychology of Control  and Aging (pp. 139-165). Hillsdale, New Jersey: 
Lawrence Erlbaum Associates. 

Rogers, R. W. (1975). A protection motivation theory of fear appeals and attitude change. 
Journal of Psychology, 91(1), 93-114. 

Rook, K. S. (1984). The negative side of social interaction: impact on psychological well-
being. Journal of Personality & Social Psychology, 46(5), 1097-1108. 

Rook, K. S., & Ituarte, P. H. G. (1999). Social control, social support, and companionship 
in older adults' family relationships and friendships. Personal Relationships, 6(2), 
199-211. 

Rook, K. S., Thuras, P. D., & Lewis, M. A. (1990). Social control, health risk taking, and 
psychological distress among the elderly. Psychology & Aging, 5(3), 327-334. 



 

221 

Rosenstock, I. M. (1974). Historical origins of the health belief model. Health Education 
Monographs, 2, 328-335. 

Rosow, I. (1970). Old People. In E. Shanas (Ed.), Aging in Contemporary Society (pp. 
57-67). Beverly Hills: Sage Publications. 

Rotter, J. B., Chance, J. E., & Phares, E. J. (1972). Applications of a Social Learning 
Theory of Personality.: Holt, Rinehart & Winston. 

Rundall, T. G., & Wheeler, J. R. C. (1979). The effect of income on use of preventive 
care: an evaluation of alternative explanations. Journal of Health and Social 
Behavior, 20(4), 397-406. 

Ruo, B., Rumsfeld, J. S., Hlatky, M. K., Liu, H., Browner, W. S., & Whooley, M. A. 
(2003). Depressive symptoms and health-related quality of life: the heart and soul 
study. JAMA: Journal of the American Medical Association, 290(2), 215-221. 

Russek, L. G., Schwartz, G. E., Bell, I. R., & Baldwin, C. M. (1998). Positive perceptions 
of parental caring are associated with reduced psychiatric and somatic symptoms. 
Psychosomatic Medicine, 60(5), 654-657. 

Ryff, C. D. (1991). Possible selves in adulthood and old age: a tale of shifting horizons. 
Psychology & Aging, 6(2), 286-295. 

Sandler, R. S., DeVellis, B. M., Blalock, S. J., & Holland, K. L. (1989). Participation of 
high-risk subjects in colon cancer screening. Cancer, 63(11), 2211-2215. 

Schoenbach, V. J., Kaplan, B. H., Fredman, L., & Kleinbaum, D. G. (1986). Social ties 
and mortality in Evans County, Georgia. American Journal of Epidemiology, 
123(4), 577-591. 

Schoenberg, N. E., Amey, C. H., Stoller, E. P., & Muldoon, S. B. (2003). Lay referral 
patterns involved in cardiac treatment decision making among middle-aged and 
older adults. Gerontologist, 43(4), 493-502. 

Schulz, R., Heckhausen, J., & Locher, J. L. (1991). Adult development, control, and 
adaptive functioning. Journal of Social Issues, 47(4), 177-196. 

Schumpeter, J. A. (1954). History of Economic Analysis. New York: Oxford University 
Press. 

Schuster, T. L., Kessler, R. C., & Aseltine, R. H. (1990). Supportive interactions, 
negative interactions, and depressed Mood. American Journal of Community 
Psychology, 18(3), 423-438. 

Schwarzer, R. (1994). Optimism, vulnerability, and self-beliefs as health-related 
cognitions: A systematic overview. Psychology & Health, 9(3), 161-180. 

Seeman, T., & Chen, X. G. (2002). Risk and protective factors for physical functioning in 
older adults with and without chronic conditions: MacArthur studies of successful 
aging. Journals of Gerontology Series B-Psychological Sciences and Social 
Sciences, 57(3), S135-S144. 

Seeman, T. E. (2000). Health promoting effects of friends and family on health outcomes 
in older adults. American Journal of Health Promotion, 14(6), 362-370. 

Seeman, T. E., Berkman, L. F., Charpentier, P. A., & Blazer, D. G. (1995). Behavioral 
and psychosocial predictors of physical performance: MacArthur studies of 
successful aging. Journals of Gerontology: Series A: Biological Sciences & 
Medical Sciences, 50(4), M177-M183. 



 

222 

Seeman, T. E., & McEwen, B. S. (1996). Impact of social environment characteristics on 
neuroendocrine regulation. Psychosomatic Medicine, 58(5), 459-471. 

Seeman, T. E., Singer, B. H., Ryff, C. D., Dienberg Love, G., & Levy-Storms, L. (2002). 
Social relationships, gender, and allostatic load across two age cohorts. 
Psychosomatic Medicine, 64(3), 395-406. 

Seligman, M. E. P., & Elder, G. H., Jr. (1986). Learned helplessness and life-span 
development. In A. B. Sørensen, F. E. Weinert & L. R. Sherrod (Eds.), Human 
Development and the Life Course: Multidisciplinary Perspectives (pp. 377-428). 
Hillsdale, New Jersey: Lawrence Erlbaum. 

Selvin, E., & Brett, K. M. (2003). Breast and cervical cancer screening: 
sociodemographic predictors among White, Black, and Hispanic women. 
American Journal of Public Health, 93(4), 618-623. 

Shah, M. N., Glushak, C., Karrison, T. G., Mulliken, R., Walter, J., Friedmann, P. D., et 
al. (2003). Predictors of emergency medical services utilization by elders. 
Academic Emergency Medicine, 10(1), 52-58. 

Shaw, B. A., & Krause, N. (2001). Exploring race variations in aging and personal 
control. journals of Gerontology. Series B, Psychological sciences and social 
sciences, 56(2), S119-124. 

Sheehan, B., Bass, C., Briggs, R., & Jacoby, R. (2003). Somatization among older 
primary care attenders. Psychological Medicine, 33(5), 867-877. 

Shepperd, J. A., Helweg-Larsen, M., & Ortega, L. (2003). Are comparative risk 
judgments consistent across time and events? Personality & Social Psychology 
Bulletin, 29(9), 1169-1180. 

Sherman, A. M. (2003). Social relations and depressive symptoms in older adults with 
knee osteoarthritis. Social Science & Medicine, 56(2), 247-257. 

Sherman, D. A. K., Nelson, L. D., & Steele, C. M. (2000). Do messages about health 
risks threaten the self? increasing the acceptance of threatening health messages 
via self-affirmation. Personality & Social Psychology Bulletin, 26(9), 1046-1058. 

Shetterly, S. M., Baxter, J., Mason, L. D., & Hamman, R. F. (1996). Self-rated health 
among Hispanic vs non-Hispanic white adults: the San Luis Valley Health and 
Aging Study. American Journal of Public Health, 86(12), 1798-1801. 

Singer, E. (1974). Premature social aging: the social-psychological consequences of a 
chronic illness. Social Science & Medicine, 8(3), 143-151. 

Singer, E. (1981). Reference Groups and Social Evaluations. In M. Rosenberg & R. H. 
Turner (Eds.), Social Psychology/Sociological Perspectives (pp. 66-93). New 
York: Basic Books, Inc. 

Singer, E., Garfinkel, R., Cohen, S. M., & Srole, L. (1976). Mortality and mental health: 
evidence from the Midtown Manhattan Restudy. Social Science & Medicine, 
10(11-12), 517-525. 

Slenker, S. E., Price, J. H., Roberts, S. M., & Jurs, S. G. (1984). Joggers versus 
nonexercisers - an analysis of knowledge, attitudes and beliefs about jogging. 
Research Quarterly for Exercise and Sport, 55(4), 371-378. 

Smith, A. M. A., Shelley, J. M., & Dennerstein, L. (1994). Self-rated health: biological 
continuum or social discontinuity? Social Science & Medicine, 39(1), 77-83. 



 

223 

Smith, T. W., & Ruiz, J. M. (2002). Psychosocial influences on the development and 
course of coronary heart disease: current status and implications for research and 
practice. Journal of Consulting and Clinical Psychology, 70(3), 548-568. 

Soler-Vila, H., Kasl, S. V., & Jones, B. A. (2003). Prognostic significance of 
psychosocial factors in African-American and white breast cancer patients - a 
population-based study. Cancer, 98(6), 1299-1308. 

Sorkin, D., Rook, K. S., & Lu, J. L. (2002). Loneliness, lack of emotional support, lack of 
companionship, and the likelihood of having a heart condition in an elderly 
sample. Annals of Behavioral Medicine, 24(4), 290-298. 

Speisman, J. C., Lazarus, R. S., Mordkoff, A., & Davison, L. (1964). Experimental 
reduction of stress based on ego-defense theory. Journal of Abnormal & Social 
Psychology, 68(4), 367-380. 

Spiers, N., Jagger, C., & Clarke, M. (1996). Physical function and perceived health: 
cohort differences and interrelationships in older people. Journals of Gerontology. 
Series B, Psychological Sciences and Social Sciences, 51(5), S226-233. 

Steffen-Batey, L., Nichaman, M. Z., Goff, D. C., Jr, Frankowski, R. F., Hanis, C. L., 
Ramsey, D. J., et al. (2000). Change in level of physical activity and risk of all-
cause mortality or reinfarction: The Corpus Christi Heart Project. Circulation, 
102(18), 2204-2209. 

Steindorf, K., Schmidt, M., Kropp, S., & Chang-Claude, J. (2003). Case-control study of 
physical activity and breast cancer risk among premenopausal women in Germany. 
American Journal of Epidemiology, 157(2), 121-130. 

Stephens, M. A. P., Druley, J. A., & Zautra, A. J. (2002). Older adults' recovery from 
surgery for osteoarthritis of the knee: psychosocial resources and constraints as 
predictors of outcomes. Health Psychology, 21(4), 377-383. 

Stevens, J. S. (2002). Applied Multivariate Statistics for the Social Science (4 ed.). 
Mahwah, New Jersey.: Lawrence Erlbaum Associatiates, Inc. 

Stevens, M., Lemmink, K. A. P. M., van Heuvelen, M. J. G., de Jong, J., & Rispens, P. 
(2003). Groningen Active Living Model (GALM): Stimulating physical activity 
in sedentary older adults; validation of the behavioral change models. Preventive 
Medicine: An International Journal Devoted to Practice & Theory, 37(6), 561-
570. 

Stoller, E. P. (1984). Self-assessments of health by the elderly: the impact of informal 
assistance. Journal of Health & Social Behavior, 25(3), 260-270. 

Stoller, E. P., & Pugliesi, K. L. (1988). Informal networks of community-based elderly: 
Changes in composition over time. Research on Aging, 10(4), 499-516. 

Strawbridge, W. J., & Wallhagen, M. I. (1999). Self-rated health and mortality over three 
decades: Results from a time-dependent covariate analysis. Research on Aging, 
21(3), 402-416. 

Stuck, A. E., Walthert, J. M., Nikolaus, T., Buela, C. J., Hohmann, C., & Beck, J. C. 
(1999). Risk factors for functional status decline in community-living elderly 
people: A systematic literature review. Social Science & Medicine, 48(4), 445-
469. 



 

224 

Suarez, L., Ramirez, A. G., Villarreal, R., Marti, J., McAlister, A., Talavera, G. A., et al. 
(2000). Social networks and cancer screening in four U.S. Hispanic groups. 
American Journal of Preventive Medicine, 19(1), 47-52. 

Subramania, S. V., Kawachi, I., & Kennedy, B. P. (2001). Does the state you live in 
make a difference? multilevel analysis of self-rated health in the US. Social 
Science & Medicine, 53(1), 9-19. 

Suchman, E. A., Phillips, B. S., & Streib, G. F. (1958). An analysis of the validity of 
health questionnaires. Social Forces, 36(3), 223-232. 

Suls, J., Marco, C. A., & Tobin, S. (1991). The role of temporal comparison, social 
comparison, and direct appraisal in the elderly's self-evaluations of health. 
Journal of Applied Social Psychology, 21(14), 1125-1144. 

Taylor, C. A., & Myers, R. H. (1997). Long-term impact of Huntington disease linkage 
testing. American Journal of Medical Genetics, 70(4), 365-370. 

Taylor, K. L., Shelby, R., Gelmann, E., & McGuire, C. (2004). Quality of life and trial 
adherence among participants in the prostate, lung, colorectal, and ovarian cancer 
screening trial. Journal of the National Cancer Institute, 96(14), 1083-1094. 

Taylor, S. E., & Lobel, M. (1989). Social comparison activity under threat: downward 
evaluation and upward contacts. Psychological Review, 96(4), 569-575. 

Taylor, S. E., Neter, E., & Wayment, H. A. (1995). Self-evaluation processes. Personality 
& Social Psychology Bulletin, 21(12), 1278-1287. 

Taylor, S. E., Wood, J. V., & Lichtman, R. R. (1983). It could be worse: selective 
evaluation as a response to victimization. Journal of Social Issues, 39(2), 19-40. 

Thompson, M. P., Kaslow, N. J., Short, L. M., & Wyckoff, S. (2002). The mediating 
roles of perceived social support and resources in the self-efficacy-suicide 
attempts relation among African American abused women. Journal of Consulting 
& Clinical Psychology, 70(4), 942-949. 

Tibben, A., Timman, R., Bannink, E. C., & Duivenvoorden, H. J. (1997). Three-year 
follow-up after presymptomatic testing for Huntington's disease in tested 
individuals and partners. Health Psychology, 16(1), 20-35. 

Toobert, D. J., Glasgow, R. E., & Radcliffe, J. L. (2000). Physiologic and related 
behavioral outcomes from the women's lifestyle heart trial. Annals of Behavioral 
Medicine, 22(1), 1-16. 

Tornstam, L. (1975). Health and self-perception: a systems theoretical approach. 
Gerontologist, 15(3), 264-270. 

Tucker, J. S. (2002). Health-related social control within older adults' relationships. 
Journals of Gerontology: Series B: Psychological Sciences & Social Sciences, 
57(5), P387-P395. 

Turner, R. J., & Noh, S. (1983). Class and psychological vulnerability among women: the 
significance of social support and personal control. Journal of Health and Social 
Behavior, 24(1), 2-15. 

Turvey, C. L., Conwell, Y., Jones, M. P., Phillips, C., Simonsick, E., Pearson, J. L., et al. 
(2002). Risk factors for late-life suicide: a prospective, community-based study. 
American Journal of Geriatric Psychiatry, 10(4), 398-406. 



 

225 

U.S. Census Bureau. (2004). Projected population of  the United States, by age and sex; 
2000 to 2050, Retrieved September 13, 2004, from 
Hhttp://www.census.gov/ipc/www/usinterimproj/natprojtab02a.pdfH 

U.S. Department of Health and Human Services. (2000). Healthy People 2010: 
Understanding and Improving Health (2 ed.). Washington, DC: U.S. Government 
Printing Office. 

Uchino, B. N., Cacioppo, J. T., & Kiecolt-Glaser, J. K. (1996). The relationship between 
social support and physiological processes: a review with emphasis on underlying 
mechanisms and implications for health. Psychological Bulletin, 119(3), 488-531. 

Umeh, K., & Rogan-Gibson, J. (2001). Perceptions of threat, benefits, and barriers in 
breast self-examination amongst young asymptomatic women. British Journal of 
Health Psychology, 6, 361-372. 

Unal, B., Critchley, J. A., & Capewell, S. (2004). Explaining the decline in coronary 
heart disease mortality in England and Wales between 1981 and 2000. Circulation, 
109(9), 1101-1107. 

Unger, J. B., McAvay, G., Bruce, M. L., Berkman, L., & Seeman, T. (1999). Variation in 
the impact of social network characteristics on physical functioning in elderly 
persons: MacArthur studies of successful aging. Journals of Gerontology Series 
B-Psychological Sciences and Social Sciences, 54(5), S245-S251. 

Uno, D., Uchino, B. N., & Smith, T. W. (2002). Relationship quality moderates the effect 
of social support given by close friends on cardiovascular reactivity in women. 
International Journal of Behavioral Medicine, 9(3), 243-262. 

van der Bij, A. K., Laurant, M. G. H., & Wensing, M. (2002). Effectiveness of physical 
activity interventions for older adults: a review. American Journal of Preventive 
Medicine, 22(2), 120-133. 

van der Velde, F. W., van der Pligt, J., & Hooykaas, C. (1994). Perceiving AIDS-related 
risk: accuracy as a function of differences in actual risk. Health Psychology, 13(1), 
25-33. 

VanderZee, K. I., Buunk, B. P., & Sanderman, R. (1995). Social comparison as a 
mediator between health problems and subjective health evaluations. British 
Journal of Social Psychology, 34(1), 53-65. 

Verbrugge, L. M. (1985). Gender and health: an update on hypotheses and evidence. 
Journal of Health and Social Behavior, 26(3), 156-182. 

Vergouwen, A. C., Bakker, A., Burger, H., Verheij, T. J., & Koerselman, F. (2005). A 
cluster randomized trial comparing two interventions to improve treatment of 
major depression in primary care. Psychological Medicine, 35(1), 25-33. 

Vigano, A., Donaldson, N., Higginson, I. J., Bruera, E., Mahmud, S., & Suarez-Almazor, 
M. (2004). Quality of life and survival prediction in terminal cancer patients: a 
multicenter study. Cancer, 101(5), 1090-1098. 

von Korff, M., Dworkin, S. F., & le Resche, L. (1990). Graded chronic pain status: an 
epidemiologic evaluation. Pain, 40(3), 279-291. 

Walker-Bone, K., & Palmer, K. T. (2002). Musculoskeletal disorders in farmers and farm 
workers. Occupational Medicine., 52(8), 441-450. 



 

226 

Walsh, J. M. E., & Terdiman, J. P. (2003). Colorectal cancer screening: scientific review. 
JAMA : The Journal of the American Medical Association, 289(10), 1288-1296. 

Wan, T. T. H. (1976). Predicting self-assessed health status: a multivariate approach. 
Health Services Research, 11(4), 464-477. 

Wang, P. S., Berglund, P., & Kessler, R. C. (2000). Recent core of common mental 
disorders in the United States - Prevalence and conformance with evidence-based 
recommendations. Journal of General Internal Medicine, 15(5), 284-292. 

Wannamethee, S. G., Shaper, A. G., & Walker, M. (2000). Physical activity and mortality 
in older men with diagnosed coronary heart disease. Circulation, 102(12), 1358-
1363. 

Wardle, J., McCaffery, K., Nadel, M., & Atkin, W. (2004). Socioeconomic differences in 
cancer screening participation: comparing cognitive and psychosocial 
explanations. Social Science & Medicine, 59(2), 249-261. 

Watson, D., & Pennebaker, J. W. (1989). Health complaints, stress, and distress: 
exploring the central role of negative affectivity. Psychological Review, 96(2), 
234-254. 

Weinberg, D. S., Turner, B. J., Wang, H., Myers, R. E., & Miller, S. (2004). A survey of 
women regarding factors affecting colorectal cancer screening compliance. 
Preventive Medicine, 38(6), 669-675. 

Weinstein, N. D. (1980). Unrealistic optimism about future life events. Journal of 
Personality & Social Psychology, 39(5), 806-820. 

Weinstein, N. D. (1982). Unrealistic optimism about susceptibility to health problems. 
Journal of Behavioral Medicine, 5(4), 441-460. 

Weinstein, N. D. (1983). Reducing unrealistic optimism about illness susceptibility. 
Health Psychology, 2(1), 11-20. 

Weinstein, N. D. (1984). Why it won't happen to me: Perceptions of risk factors and 
susceptibility. Health Psychology, 3(5), 431-457. 

Weinstein, N. D. (1987). Unrealistic optimism about susceptibility to health problems: 
Conclusions from a community-wide sample. Journal of Behavioral Medicine, 
10(5), 481-500. 

Weinstein, N. D., & Lachendro, E. (1982). Egocentrism as a source of unrealistic 
optimism. Personality & Social Psychology Bulletin, 8(2), 195-200. 

Weiss, G. L., & Larsen, D. L. (1990). Health value, health locus of control, and the 
prediction of health protective behaviors. Social Behavior & Personality, 18(1), 
121-135. 

Weiss, L., & Lowenthal, M. F. (1975). Life-course perspectives on friendship. In M. F. 
Lowenthal, M. Thurnher & D. Chiriboga (Eds.), Four Stages of Life: A 
Comparative Study of Women and Men Facing Transitions (pp. 1-23). San 
Francisco, California: Jossey-Bass Publishers. 

Wheeler, L. (1966). Motivation as a determinant of upward comparison. Journal of 
Experimental Social Psychology, Supplement 1, 27-31. 

Whooley, M. A., & Browner, W. S. (1998). Association between depressive symptoms 
and mortality in older women. Study of Osteoporotic Fractures Research Group. 
Archives of Internal Medicine, 158(19), 2129-2135. 



 

227 

Wilcox, S., Bopp, M., Oberrecht, L., Kammermann, S. K., & McElmurray, C. T. (2003). 
Psychosocial and perceived environmental correlates of physical activity in rural 
and older african american and White women. Journals of Gerontology: Series B: 
Psychological Sciences & Social Sciences, 58(6), P329-P337. 

Wills, T. A. (1981). Downward comparison principles in social psychology. 
Psychological Bulletin, 90(2), 245-271. 

Wills, T. A. (1987). Downward comparison as a coping mechanism. In C. R. Snyder & C. 
E. Ford (Eds.), Coping with negative life events:  Clinical and social 
psychological perspectives. (pp. 243-268): Plenum Press. 

Wills, T. A. (1997). Modes and families of coping: an analysis of downward comparison 
in the structure of other cognitive and behavioral mechanisms. In B. P. Buunk & 
F. X. Gibbons (Eds.), Health, Coping, and Well-Being (pp. 167-193). New Jersey: 
Lawrence Erlbaum Associates. 

Wilson, R. S., Bienias, J. L., de Leon, C. F. M., Evans, D. A., & Bennett, D. A. (2003). 
Negative affect and mortality in older persons. American Journal of Epidemiology, 
158(9), 827-835. 

Wilson, S. E. (2002). The health capital of families: an investigation of the inter-spousal 
correlation in health status. Social Science & Medicine, 55(7), 1157-1172. 

Woo, J., Ho, S. C., Yuen, Y. K., Yu, L. M., & Lau, J. (1998). Cardiovascular risk factors 
and 18-month mortality and morbidity in an elderly Chinese population aged 70 
years and over. Gerontology, 44(1), 51-55. 

Wood, J. V., & Taylor, K. L. (1991). Serving self-relevant goals through social 
comparison. In J. Suls & T. A. Wills (Eds.), Social Comparison:  Contemporary 
Theory and Research. (pp. 23-49): Lawrence Erlbaum Associates, Inc. 

Wood, J. V., Taylor, S. E., & Lichtman, R. R. (1985). Social comparison in adjustment to 
breast cancer. Journal of Personality & Social Psychology, 49(5), 1169-1183. 

Wood, J. V., & VanderZee, K. (1997). Social comparisons among cancer patients: under 
what conditions are comparisons upward and downward? In B. P. Buunk & F. X. 
Gibbons (Eds.), Health, Coping, and Well-being:  Perspectives from Social 
Comparison Theory. (pp. 299-328): Lawrence Erlbaum Associates, Publishers. 

Wright, P. J., Fortinsky, R. H., Covinsky, K. E., Anderson, P. A., & Landefeld, C. S. 
(2000). Delivery of preventive services to older black patients using 
neighborhood health centers. Journal of the American Geriatrics Society, 48(2), 
124-130. 

Wrosch, C., Heckhausen, J., & Lachman, M. E. (2000). Primary and secondary control 
strategies for managing health and financial stress across adulthood. Psychology 
& Aging, 15(3), 387-399. 

Zunzunegui, M. V., Alvarado, B. E., Del Ser, T., & Otero, A. (2003). Social networks, 
social integration, and social engagement determine cognitive decline in 
community-dwelling Spanish older adults. Journals of Gerontology Series B-
Psychological Sciences and Social Sciences, 58(2), S93-S100. 

Zunzunegui, M. V., Koné, A., Johri, M., Béland, F., Wolfson, C., & Bergman, H. (2004). 
Social networks and self-rated health in two French-speaking Canadian 



 

228 

community dwelling populations over 65. Social Science & Medicine, 58(10), 
2069-2081. 



 

229 

 

VITA 

  

 Rie Suzuki was born in Maizuru-city, Japan on November 30, 1968. After 

completing Kyoto prefecture Nishi-Maizuru High School, she entered National Osaka 

Nursing School in 1987.  In 1995, she entered Bukkyo University to study social welfare 

and received a Bachelor of Sociology in 1995 and a Master of Sociology in 1997.  During 

the school years, she worked as a registered nurse in Osaka, Japan.  In August, 1999, she 

entered The University of Texas at Austin to study Health Education and received a 

Master of Arts in 2001.  During her graduate studies, she worked as a Graduate Research 

and Teaching Assistants and received scholarships and a fellowship.  

 

 

Permanent address: 400 W29th street #3 
          Austin, TX 78705 

This dissertation was typed by the author.  

 


	LIST OF TABLES
	LIST OF FIGURES
	CHAPTER 1
	INTRODUCTION
	Statement of Problem
	The Purpose of the Study
	Conceptual Model
	Figure 1.1. Conceptual Structural Model.

	Hypotheses
	Definitions of Terms
	Significance of the Study
	Limitations
	Sample Limitations
	Design Limitations
	Methodological Limitations

	Delimitations


	CHAPTER 2
	LITERATURE REVIEW
	Health-Promoting Behaviors
	Exercise
	Office Visits

	Self-Rated Health
	Self-Rated Health and Medical Diagnoses
	Positive Self-Rated Health and Health
	Self-Rated Health and Social Comparisons
	Mechanism of Social Comparison on Self-Rated Health
	Health Behaviors
	Self-Rated Health as a Mediator

	Illness Vulnerability
	Illness Vulnerability and its Mechanism
	Illness Vulnerability and Health
	Health Behaviors

	Perceived Friend Support
	Definition
	Social Support and Health
	Perceived Social Support and Health Behaviors

	Perceived Controllability
	Self-Rated Health
	Illness Vulnerability
	Health Promoting Behaviors

	Confounding Variables
	Income
	Education
	Gender
	Martial Status
	Ethnicity

	Conceptual Models
	Figure 2.1. Conceptual Structural Model.

	Hypotheses


	CHAPTER 3
	DATA AND METHODS
	Analytical Procedures
	The National Survey of Midlife Development in the United Sta

	Sampling
	Measures
	Figure 3.1. Initial Planned Measurement Model
	Dependent Variables
	Mediators
	Independent Variables
	Confounding Variables

	Subjects
	Table 3.1. Description of Total Sample (Unweighted)
	Table 3.2. Description of Sample across Age Groups (Unweight
	Table 3.3. Description of Sample in High and Low Perceived C



	Data Editing
	Figure 3.2. Final Planned Measurement Model

	Structural Equation Modeling
	Assumption Violations
	Table 3.4. Characteristics of Univariate Normality across Ag
	Table 3.5. Characteristics of Univariate Normality between t


	Assessing Model Fit
	Identification
	Measurement Model
	Structural Model
	Figure 3.3. Partially Mediated Model.

	Multiple Group Analysis
	Satorra-Bentler Scaled Chi-Square for Chi-Square Difference 



	CHAPTER 4
	RESULTS
	Variance Extracted and Construct Reliability
	Figure 4.1. Final Conceptual Model

	Analyses Predicting Exercise for Age Groups
	The Prediction of Exercise for Young Adults
	Table 4.1. Intercorrelations Between the Constructs in the M
	Figure 4.2. Standardized Regression Coefficients in the Conc


	The Prediction of Exercise for Middle Aged Adults
	Table 4.2. Intercorrelations Between the Constructs in the M
	Figure 4.3. Standardized Regression Coefficients in the Fina


	The Prediction of Exercise for Older Adults
	Table 4.3. Intercorrelations Between the Constructs in the M
	Figure 4.4. Standardized Regression Coefficients in the Fina


	Multiple Group Analysis Examining Moderation by Age
	Figure 4.5. Standardized Regression Coefficients in the Fina
	Figure 4.6. Standardized Regression Coefficients in the Fina
	Figure 4.7. Standardized Regression Coefficients in the Fina




	Analyses Predicting Exercise for Perceived Controllability
	The Prediction of Exercise under High Controllability
	Table 4.4. Intercorrelations Between the Constructs in the M
	Figure 4.8. Standardized Regression Coefficients in the Fina


	The Prediction of Exercise under Low Controllability
	Table 4.5. Intercorrelations Between the Constructs in the M
	Figure 4.9. Standardized Regression Coefficients in the Fina


	Multiple Group Analysis Examining Moderation by Perceived Co
	Figure 4.10. Standardized Regression Coefficients in the Fin
	Figure 4.11. Standardized Regression Coefficients in the Fin



	Analyses Predicting Office Visits for Age Groups
	The Prediction of Office Visits for Young Adults
	Table 4.6. Intercorrelations Between the Constructs in the M
	Figure 4.12. Standardized Regression Coefficients in the Fin


	The Prediction of Office Visits for Middle Aged Adults
	Table 4.7. Intercorrelations Between the Constructs in the M
	Figure 4.13. Standardized Regression Coefficients in the Fin


	The Prediction of Office Visits for Older Adults
	Table 4.8. Intercorrelations Between the Constructs in the M
	Figure 4.14. Standardized Regression Coefficients in the Fin


	Multiple Group Analysis Examining Moderation by Age
	Figure 4.15. Standardized Regression Coefficients in the Fin
	Figure 4.16. Standardized Regression Coefficients in the Fin
	Figure 4.17. Standardized Regression Coefficients in the Fin




	Analyses Predicting Office Visits for Controllability
	The Prediction of Office Visits under High Controllability
	Table 4.9. Intercorrelations Between the Constructs in the M
	Figure 4.18. Standardized Regression Coefficients in the Fin


	The Prediction of Office Visits under Low Controllability
	Table 4.10.Intercorrelations Between the Variables in the Me
	Figure 4.19. Standardized Regression Coefficients in the Fin


	Multiple Group Analysis Examining Moderation by Perceived Co
	Figure 4.20. Standardized Regression Coefficients in the Fin
	Figure 4.21. Standardized Regression Coefficients in the Fin



	Summary of Unstandardized Regression Coefficients
	Table 4.11. Unstandardized Regression Coefficients in the Co
	Table 4.12. Unstandardized Regression Coefficients in the Co


	Summary of Results in Hypotheses
	Summary of Mediational Results
	The Final Constrained Multiple Group Model for Age
	The Final Constrained Multiple Group Model for Perceived Con



	CHAPTER 5
	DISCUSSION
	Table 5.1. Summary of Results in the Final Constrained Multi
	Age
	The Prediction of Exercise
	The Prediction of Office Visits

	Perceived Controllability
	Table 5.2. Summary of Physical Conditions

	Implications
	Limitations


	APPENDIX I. Correlations between Observed Variables
	APPENDIX II. Characteristics of Variables
	APPENDIX III. Characteristics of Variables across Age Groups
	APPENDIX IV. Characteristics of Variables in High And Low Pe
	APPENDIX V. Questionnaires
	REFERENCES
	VITA

