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Older adults are more vulnerable to the ill effects of 

life stress due to physiological changes associated with 

aging that result in decreased immunocompetence. Stressors 

interacting with an aging immune system may produce further 

declines in health. Variables shown to modulate the effect 

of stressors on neuroendocrine and immune function and 

health include social support, personality, coping style, 

and health locus of control. A comprehensive model is 

proposed that includes: life stressors, social resources, 

psychological resources, interaction between stressors and 

social resources, neuroendocrine and immune function, and 

symptomatology. This model was evaluated using structured 

equation modeling. Participants were 97 active, community-

dwelling, older women, ranging in age from 60 to 93 years. 

Two factors, physical and psychological symptomatology, 

provided a good fit of the measurement model to the data for 

initial symptomatology. Using exploratory and confirmatory 

factor analyses, adequate fits for the measurement models of 

psychological resources and social resources were obtained. 

After eliminating indicators of Personality and Health Locus 



of Control, and the Interaction Construct, a plausible fit 

of the proposed model was obtained with significant loadings 

on all indicators of exogenous and endogenous constructs, 

and significant paths from social resources to immune 

function, from psychological resources to initial 

symptomatology, from stress to initial symptomatology, and 

from initial to follow-up symptomatology (%2 = 114.78, df = 

72, p, = .001). A weak and nonsignificant path from social 

resources to initial symptomatology was retained in the 

model. Further reduction of the model provided a more 

parsimonious, but less theoretically based, model (%2 = 

86.17, df = 64, £ = .034). 



ACKNOWLEDGMENTS 

I am grateful for the assistance of many people in the 

planning and completion of this research. Among those are: 

my husband, David, who assisted in data collection, coding, 

and verification, and who provided moral and financial 

support for this project; Michael Ennis, who assisted in 

data collection and in laboratory assays; Stacie Meeks and 

Thorhildur Agustsdottir, who assisted with the blood draws; 

Brian Powers, Karen Curtis, Carol Baldwin, Jan Gilblom, and 

Lisa Collingwood, who assisted with data collection. This 

study was funded, in part, by a grant from the Texas 

Institute for Research and Education on Aging and a 

dissertation award from the American Psychological 

Association. 

i n 



TABLE OF CONTENTS 

Page 

LIST OF TABLES vi 

LIST OF FIGURES vii 

Chapter 

I. INTRODUCTION TO THE STUDY 1 

The Aging of the Population 
Aging, Stress, and Neuroendocrine and Immune 

Systems 
Stress, Neuroendocrine and Immune Function, and 
Health 

Variables Which Modulate Effects of Stress on Health 
Social Resources 

Social Network 
Enacted Support 
Perceived Adequacy-

Psychological Resources 
Locus of Control 
Coping Style 
Personality 

Gender Differences 
Interrelationship of Biopsychosocial Constructs 
Proposed Model 

II. METHOD 35 

Participants 
Measures 

Social Resources 
Psychological Resources 

Health Locus of Control 
Coping Style 
Personality 

Stressors 
Interaction Between Social Resources and 

Stressors 
Neuroendocrine and Immune Function 
Health 

Psychological Symptomatology 
Physical Health 

Procedure 

IV 



TABLE OF CONTENTS (continued) 

Chapter Page 

III. RESULTS 49 

Overview 
Distributional Forms of Variables 
Evaluation the of Measurement Models 

Social Resources 
Psychological Resources 
Health 
Other Constructs 

Descriptive Statistics of Measures 
Social Resources 
Psychological Resources 
Life Stressors 
Interaction Between Life Stressors and Social 

Resources 
Neuroendocrine and Immune Measures 
Health 

Evaluation of the Proposed Full Structural Model 

IV. DISCUSSION 85 

Participants 
Measurement Models 

Social Resources 
Psychological Resources 
Health 

Other Model Variables 
Stressors and Interaction 
Neuroendocrine and Immune System Function 

Proposed Model 
Limitations of the Study 
Areas for Future Research 
Conclusions 

APPENDICES 94 

REFERENCES 114 

v 



LIST OF TABLES 

Table Page 

1. Demographic Characteristics 36 

2. Health Related Characteristics 37 

3. Distributions of Original and Transformed Variables 51 

4. Distributions of Model Variables 52 

5. Social Resources Descriptive Statistics 59 

6. Correlations Among Social Resources 60 

7. Social Support Satisfaction Response Frequencies . 60 

8. Psychological Resources Descriptive Statistics . . 62 

9. Correlations Among Psychological Resources . . . . 63 

10. Correlations Among Life Stressor Variables . . . . 64 

11. Life Stressors Descriptive Statistics 65 

12. Correlations Among Interaction Variables 66 

13. Interaction Descriptive Statistics 67 

14. Cortisol and Epstein-Barr Virus Descriptive 
Statistics 68 

15. Complete Versus Incomplete Neuroendocrine and 
Immune Groups 69 

16. Complete Versus Incomplete Follow-up Health 
Groups 71 

17. Comparison of Initial and Follow-up Health Measures 73 

18. Initial and Follow-up Health Measures Descriptive 
Statistics 74 

19. Correlations of Outcome Variables with Other Model 
Variables 75 

VI 



LIST OF TABLES (continued) 

Table Page 

20. Correlations Among the Biopsychosocial Constructs 
in the Modified Model 81 

21. Correlations Among the Biopsychosocial Constructs 
in the Alternative Model 83 

vxi 



LIST OF FIGURES 

Figure Page 

1. Hypothesized Relationships Among Biopsychosocial 
Constructs 34 

2. Proposed Model of Relationships Among 
Biopsychosocial Constructs 77 

3. Modified Model of Relationships Among 
Biopsychosocial Constructs 80 

4. Alternative Model of Relationships Among 
Biopsychosocial Constructs 84 

Vlll 



CHAPTER I 

INTRODUCTION TO THE STUDY 

The Aging of the Population 

Older adults are becoming a larger segment of the 

population of the United States and the world. It is 

projected that 65.6 million people or nearly 22% of the 

population of the United States will be age 65 or older by 

the year 2030 (Spencer, 1989). This is considerably more 

than the 4% reported in 1900 and the 12% reported in 1980 

(Byyny & Speroff, 1990). In the 20-year period between 1981 

and 2001, the number of people over age 60 is expected to 

increase by 50% (Gingold, 1992). In 1989, in the United 

States, life expectancy was 73.3 years for men and 79.5 

years for women and is expected to increase to 79 years for 

men and 87 years for women by the year 2020 (Byyny & 

Speroff, 1990). As a result, the elderly population is 

primarily composed of females with the proportion of females 

increasing as age increases. 

Due to the increasing numbers of older adults, the 

majority of health care professionals' time in the near 

future may be spent with elderly patients (Byyny & Speroff, 

1990) . Of those individuals over the age of 85, 40% 

currently need help from another person every day (Williams, 



1991) . This age group will continue to be the fastest 

growing age group in the United States (Ahlburg, 1993) which 

will further compound the problem of providing health care 

for older adults in the future. Fries and Crapo (1981) 

noted that life expectancy is increasing, and individuals 

are becoming more feeble as they grow older. As a result, 

older adults are the largest single group of health-care 

service recipients, with a relatively small portion using 

the majority of the services (Krause, 1990b). 

Aging, Stress, and Neuroendocrine and Immune Systems 

Age-related changes in neuroendocrine and immune 

function at a time when individuals are faced with 

additional unique stressors associated with old age may 

compound the impact of those stressors on physiological 

functioning. Aging is not a disease but rather a normal 

part of the life cycle (Gingold, 1992). Old age is thus not 

necessarily a time of illness and incapacitation. Williams 

(1991) made a distinction between normal aging processes 

which he called "intrinsic" factors and other factors, such 

as lifestyle choices, environmental exposure, and disease, 

which he called "extrinsic" factors. These extrinsic 

factors do not occur universally in all older adults. 

Changes in the immune system occur as a natural result of 

aging (and thus are intrinsic) and include, for example, 

decreases in cell-mediated and humoral responses to foreign 

antigens and increases in autoantibodies (Hausman & Weksler, 



1985; Miller, 1990). For example, Glaser, Strain, et al. 

(1985) found some loss of control over latent Epstein-Barr 

virus (EBV) by the cellular immune response in older adults. 

This decline in protective immune functioning with aging 

makes the elderly more vulnerable to infection and disease 

(Miller, 1990). However, this decline does not occur 

universally at a particular age. Many factors, including 

biopsychosocial factors and disease, may influence the age 

at which declines occur in a particular individual. 

Griffiths and Meechan (1990) listed a number of possible 

biological factors involved in the aging process, some of 

which may affect immunocompetence: sensory impairment, 

decreased ability of peripheral blood vessels to constrict, 

decreased basal metabolic rate, decline in functioning of 

the endocrine system, decrease in muscular activity, and 

depletion of key cells. 

The interaction of stress with the physiological 

changes associated with aging are likely to result in 

additional impairment. Stress has been defined as a 

transaction between a person and the environment that is 

cognitively appraised by the person as taxing or exceeding 

his or her resources and threatening his or her well-being 

(Lazarus & Folkman, 1984). This appraisal is 

multidimensional and involves: (a) primary appraisal of the 

event as positive, neutral, or negative; (b) secondary 

appraisal to decide possible options to cope with the event 



and to evaluate the outcome of those options as positive or 

negative; and (c) tertiary appraisal to incorporate new 

information and reappraise the event. In the process of 

reaching age 65, older adults have encountered and coped 

with a variety of stressful life events. As people age, 

additional physical, psychological, and social stressors 

relatively unique to older adults occur. These unique 

stressors may include retirement, physical debilitation, 

economic deprivation, bereavement (death of spouse and close 

friends), caregiving responsibility, relocation (voluntary 

or involuntary), and increased probability of becoming a 

victim of crime (Kasl, 1992; Murrell, Norris, & Grote, 

1988) . The addition of these unique stressors to daily life 

stress may result in increasing stress in older adults to 

such a level that events receive more negative appraisal and 

thus become more stressful. Because of an increase in 

stressful events for this population and the aforementioned 

age-related changes in the immune response, Morley and 

Powers (1993) suggested that healthy older adults are an 

ideal group to use in determining the modulating effects of 

psychological factors on the immune system. Stressors 

interact with an aging immune system to produce further 

declines in health. Because of physiological changes 

associated with aging that result in decreased 

immunocompetence, older adults are more vulnerable to the 



ill effects of stress at a time when they face additional 

age-related psychological and social stressors. 

In general, negative events may result in an impaired 

cellular immune response which is evidenced by decreases in 

responses to foreign antigens and increases in antibody 

titers to latent viruses (e.g., EBV), an indication of viral 

replication and declines in cellular response. Declines in 

T helper lymphocytes, natural killer (NK) cells, and lower T 

helper to T suppressor cell ratios impair the immune 

response and may lead to illness and disease. Other 

indicators of immunosuppression include lower levels of 

antibodies such as immunoglobulin A (IgA) and M (IgM). Many 

of these changes may be due, at least in part, to 

neuroendocrine alterations seen in activation of the stress 

response. The stress hormone, Cortisol, has been associated 

with disease and declines in health, particularly among 

those individuals who experience chronic stress. 

Bereavement studies indicate immune dysfunction 

following the loss of a loved one (Irwin, 1991; Irwin & 

Strausbaugh, 1991). Surviving spouses, when compared to 

controls, were found to have decreased mitogen response to 

phytohemagglutinin (PHA) and concanavalin A (Con A) 

(Bartrop, Luckhurst, Lazarus, Kiloh, & Penny, 1977) . In a 

prospective study of men whose spouses had breast cancer and 

subsequently died, Schleifer, Keller, Camerino, Thornton, & 

Stein (1983) found suppressed mitogen response to PHA, Con 



A, and pokeweed two months following the spouse's death. 

Linn, Linn, and Jensen (1984) found lower mitogen response 

to PHA, lower levels of IgA and IgM, and more depression in 

men following death or diagnosis of a serious illness in a 

family member. In studies of spousal caregivers of dementia 

victims, researchers found lower rates of lymphocyte 

proliferation to the two mitogens, Con A and PHA, (Kiecolt-

Glaser, Dura, Speicher, Trask, & Glaser, 1991) and higher 

antibody titers to latent EBV (Kiecolt-Glaser, Glaser et 

al., 1987, Kiecolt-Glaser et al., 1991) among caregivers as 

compared to matched controls. Caregivers also exhibited 

lower percentages of total T lymphocytes and helper T 

lymphocytes, and lower T helper to suppressor cell ratios 

(Kiecolt-Glaser et al., 1991). 

Medically healthy depressed elderly women, when 

compared to healthy controls, were found to have higher 

basal Cortisol levels, a greater rate of Cortisol 

nonsuppression using a dexamethasone suppression test (DST), 

lower lymphocyte counts, reduced numbers of T helper cells, 

and reduced T helper to suppressor ratios (Targum, Marshall, 

Fischman, & Martin, 1989). Increasing values of Cortisol 

nonsuppression on the DST was associated with greater 

reduction in T helper cells. Leake et al. (1990) also found 

elevated Cortisol concentrations among elderly depressed 

patients. Elderly women who were highly stressed had lower 

ratios of T helper to suppressor cells than those with low 



levels of stress (McNaughton, Patterson, & Grant, 1990) . 

Lymphocyte count decreased and serum Cortisol increased 

during life crises among older adults compared to their 

baseline levels (Willis, Thomas, Garry, & Goodwin, 1987). 

Decreases in caloric intake and body weight and increases in 

psychological distress were also found during crisis 

periods, and these changes may be related to the immune 

changes. All levels moved toward baseline during the 

recovery period. 

Stress, Neuroendocrine and Immune Function, and Health 

The definition of stress emphasizes that it is the 

person-environment relationship that is stressful. 

Lazarus, Delongis, Folkman, and Gruen (1985) defined stress 

as: 

... just a handy term to refer to the operation of many 

variables and processes in situations in which the 

demands tax or exceed the person's resources, and the 

person appraises the encounter as relevant to well-

being, engages in coping processes, and responds 

cognitively, affectively, and behaviorally to feedback 

about what is happening, (p. 777) 

The neuroendocrine and immune systems appear to be sensitive 

to life stressors. In addition to associations with changes 

in immune functioning, adverse life events or stress have 

been associated, not surprisingly, with illness and disease. 

Exposure to stressful events has been linked to depressive 
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symptoms and poor emotional or mental health (Greenburg, 

1991; Husaini et al., 1991; Irwin, 1991; Irwin & 

Strausbaugh, 1991; Kasl, 1992; Kiecolt-Glaser, Dyer, & 

Shuttleworth, 1988; Kiecolt-Glaser, Glaser et al., 1987; 

Krause, 1986a; 1991b; Krause, Jay, & Liang, 1991; McNaughton 

et al., 1990), deterioration in physical health (Irwin & 

Strausbaugh, 1991; Kasl, 1992), higher rates of illness and 

health service utilization (Counte & Glandon, 1991; Geiser, 

1989; Kasl, 1992; Kiecolt-Glaser et al., 1991), lower 

general life satisfaction (Irwin, 1991; Irwin & Strausbaugh, 

1991; Kiecolt-Glaser, Fisher et al., 1987), poorer appetite 

(Mcintosh, Shifflett, & Picou, 1989), increased pain among 

persons with osteoarthritis (Weinberger, Tierney, Booker, & 

Hiner, 1990) and higher mortality rates (Geiser, 1989; 

Irwin, 1991; Irwin & Strausbaugh, 1991; Kaprio, Koskenvuo, & 

Rita, 1987). 

The link between stress, illness, and disease appears 

to be mediated by changes in neuroendocrine and immune 

system function as a result of the stress. Evidence of this 

link has been found among cancer patients (Bahnson, 1981), 

spousal caregivers of dementia patients (Kiecolt-Glaser et 

al., 1991), and in experimental studies in which rates of 

respiratory infection and colds increased in a dose-response 

manner to the degree of psychological stress in healthy 

volunteers exposed to respiratory viruses (Cohen, Tyrrell, & 

Smith, 1991). These studies are a good first step in 



determining a causal link between stress and illness. 

However, much more research is needed to determine health 

consequences of stressor-induced immune changes (Herbert & 

Cohen, 1993). 

Variables Which Modulate Effects of Stress on Health 

Stress and a person's coping abilities play an 

important role in immunosuppression and therefore affect 

vulnerability to illness (Vollhardt, 1991). Variables which 

modulate the effect of stress on neuroendocrine and immune 

function and health include social resources and 

psychological resources. Social resources; such as large 

social networks, enacted support, and satisfaction with 

interactions within the network; appear to be positively 

related to both neuroendocrine and immune system functions 

and health. A weak link between psychological resources 

(e.g., internal health locus of control, extroversion, and 

problem-focused coping style) and neuroendocrine and immune 

functions and health has been demonstrated. 

Social Resources 

Social support has been defined as "the perceived or 

actual instrumental and/or expressive provisions supplied by 

the community, social networks, and confiding partners" 

(Lin, 1986, p. 18). Two models, the stress buffering model 

and the direct effects model, depicting the relationship 

between stress, social support, and health have been 

proposed (Barrera, 1988). The direct effects model 
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hypothesizes that social support has a beneficial influence 

on health and is not contingent on the presence of stress 

nor is it hypothesized to mediate the effects of stressful 

events on health. The stress buffering model hypothesizes 

that adequate social support protects from the negative 

effects of stressful life events on health. That is, social 

support interacts with stress, mediating the effects of 

stress on health. Barrera (1988) cited support for both 

hypotheses and also suggested the possibility of other 

models: one in which stress impairs social support and 

deterioration of social support is linked to distress and 

one in which social support prevents the occurrence of 

stressful events with the perceived availability of social 

support decreasing the negative appraisal of the event. 

Three components of social resources: social network, 

enacted support, and perceived adequacy have been identified 

(Barrera, 1986; Oxman & Berkman, 1990). Enacted support 

includes emotional support, tangible support, and 

informational support. 

Social network. Components of the social network are 

marital status, confidant, number, kinship, geographic 

proximity, and frequency and type of contact (Oxman & 

Berkman, 1990) . These are the social ties which may provide 

some indication of the availability of social support. 

Krause and Markides (1990) emphasized the importance of an 

individual's integration or degree of embeddedness in his or 
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her network. In a reciprocal network of shared obligations, 

demands that become too great may have a negative effect on 

the individual. 

Negative changes in immune functioning have been found 

among caregivers who have less interaction with support 

groups (Kiecolt-Glaser et al., 1991) while those who 

participate in support groups have higher percentages of NK 

cells and rate themselves as less lonely (Kiecolt-Glaser, 

Glaser et al., 1987). Mortality rates have been negatively 

correlated with social network structure (Barrera, 1986; 

Jackson & Antonucci, 1992; Oxman & Berkman, 1990; Steinbach, 

1992) . Using data from 11 studies, Nelles, McCaffrey, 

Blanchard, and Ruckdeschel (1991) concluded that women with 

breast cancer who were involved in support groups had longer 

survival times than those who were not involved in support 

groups. In a longitudinal study, Bryant and Rakowski (1992) 

found social contacts to be a protective factor in the 

health status of elderly African-Americans. Those who 

lacked contact with family members and/or friends had a 

mortality rate more than twice that of those who had contact 

with family members and/or friends. Those who attended 

church-related activities had lower mortality rates than 

those who did not. In a 10-year study, social integration 

was the best psychosocial discriminator between Type A 

survivors and non-survivors (Orth-Gomer & Unden, 1990) . 

Among socially isolated people, the ten-year mortality was 
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69% as compared to 17% among those more socially active. 

Social isolation had a direct effect on mortality for Type A 

men, but not for Type B. 

Physical symptoms may also be affected by the social 

network of older adults. A decreased sense of belonging has 

been associated with increased physical disability among 

patients with osteoarthritis (Weinberger et al., 1990). 

Friendship appears to buffer against negative effects of 

stress on poor appetite, with the elderly having extensive 

friendship networks having more adequate diets (Mcintosh, 

Shifflett, & Picou, 1989). Low levels of social support 

have been associated with increased use of health care 

services (Counte & Glandon, 1991). In a five-year study 

assessing health in the elderly population, a strong 

relationship was found between the number of close friends 

and relatives and health status five years later (Minkler & 

Langhauser, 1988). Steinbach (1992) linked social networks 

with a decreased likelihood of institutionalization. This 

effect may be the result of a combination of tangible social 

support and neuroendocrine and immune function. Without 

available support from family and friends, many of the ill 

elderly have no recourse other than institutionalization 

while others who are severely ill may remain with family. 

Psychological symptoms have been correlated with 

characteristics of the social network of older adults. In a 

large study of adults, greater psychological distress was 
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associated with lower quality of family support (Cramer, 

1991) . Krause, Liarxg, and Keith (1990) found that contact 

with friends, but not with family members, was associated 

with decreased psychological distress. Finch, Okun, 

Barrera, Zautra, and Reich (1989) and Finch and Zautra 

(1992) used a network measure of social ties and found that 

negative ties play a stronger role than positive ties in 

influencing depression among the elderly. Problematic 

relationships, resulting in social exploitation, anger, and 

disappointment, had the strongest influence on depression. 

Rook (1984) found negative social outcomes (e.g., invasion 

of privacy, exploitation, broken promises, provocation of 

conflict and anger) to be strongly related to declines in 

well-being among widowed older women. Duplicate providers 

of various types of social support seem to offset negative 

affect (Felton & Berry, 1992). Isolated elderly women had 

poorer psychological well-being and functional health than 

those who were not isolated (Thompson & Heller, 1990) . 

Among rural elderly individuals, social contacts have a 

negative association with emotional distress (Revicki & 

Mitchell, 1990) . 

Despite the overwhelming volume of evidence supporting 

the notion that large social networks have a positive 

influence on physical and mental health, there is evidence 

to indicate that the mere existence of a large network is 

not the key to decreases in symptomatology. Goodenow, 
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Reisine, and Grady (1990) found that the mere presence of 

family and friends, did not increase the prediction of home 

and family functioning among women with rheumatoid 

arthritis. Krause and Jay (1991) looked at different 

networks among the elderly and found conflicting results 

depending on the composition of the network. In networks 

composed of spouse, children, and others or of children and 

others only, greater financial strain was associated with 

less social contact. This was not true in networks composed 

only of other relatives and friends. A large network alone 

does not guarantee that individuals receive adequate social 

support to moderate the stress in their lives. Social 

networks among the elderly may also become a source of 

stress as persons in the network become frail, ill, need 

more care, and die (Berkman, Oxman, & Seeman, 1992) . In 

addition, the type of interaction (positive or problematic), 

with members of the network may, in part, determine the 

adequacy of support. 

Enacted support. Social support functions have been 

categorized as emotional support, tangible aid, and 

informational support (Krause and Markides, 1990; Oxman and 

Berkman, 1990). Emotional support, which is based on 

personal qualities, such as empathy, caring, love, and 

trust, of the person providing support (Krause, 1987a) has 

been negatively correlated with rehospitalization of post-

myocardial infarction patients (Helgeson, 1991), increases 
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in cardiovascular measures (Gerin, Pieper, Levy, & 

Pickering, 1992), and to anxiety and depression among 

coronary artery bypass surgery patients (Kulik & Mahler, 

1992) . Emotional support has been positively correlated 

with recovery, quality of life, emotional well-being, and 

compliance with recommended behaviors, such as ambulation 

and not smoking, following surgery in coronary artery bypass 

patients (Kulik & Mahler, 1993; King, Reis, Porter, & 

Norsen, 1993), greater immunocompetence (mitogen response to 

PHA and Con A and NK activity) among spouses of cancer 

patients (Baron, Cutrona, Hicklin, Russell, & Lubaroff, 

1990), bolstering of psychological well-being and 

perceptions of health (Krause, 1987b), and positive affect 

(Felton & Berry, 1992). Low levels of emotional support 

predicted negative changes in immune functioning in 

caregivers of dementia patients (Kiecolt-Glaser et al., 

1991). Negative social experiences, such as persons 

criticizing behavior, breaking promises, or consistently 

provoking feelings of anger, may causally influence 

depression in older adults (Finch et al., 1989; Finch & 

Zautra, 1992). Krause and Jay (1991) found financial 

problems among the elderly to be associated with reduced 

emotional support from the spouse and children. 

Low levels of tangible support or direct support, such 

as financial assistance, transportation, or help with 

chores, (Krause, 1987a) have been associated with negative 
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changes in immune functioning of caregivers of dementia 

patients (Kiecolt-Glaser et al., 1991), more pain and 

increased physical and psychological distress in patients 

with osteoarthritis (Weinberger et al., 1990), and 

psychosomatic and emotional distress (Revicki & Mitchell, 

1990). High levels of tangible social support among older 

adults have been associated with fewer doctor visits for 

check-ups in times of high stress (Krause, 1988), greater 

immunocompetence (mitogen response to PHA and Con A and NK 

activity) among spouses of cancer patients (Baron et al., 

1990), bolstering psychological well-being and perceptions 

of health (Krause, 1987b), and life satisfaction (Revicki & 

Mitchell, 1990). Guidance or informational support is the 

provision of knowledge or insight toward resolution of 

problems (Krause, 1987a) and has been associated with 

greater immunocompetence (mitogen response to PHA and Con A 

and NK activity) in spouses of cancer patients (Baron et 

al., 1990), and with positive affect (Felton & Berry, 1992; 

Krause, 1987a). 

Perceived adequacy. Adequacy of support is determined 

by the individual receiving the support. The subjective 

positive assessment by the recipient of the adequacy of 

support may enhance the well-being of the recipient (Oxman & 

Berkman, 1990). Social support perceived as adequate has 

been associated with prevention of social and psychological 

distress in women with rheumatoid arthritis (Goodenow, 
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Reisine, & Grady, 1992), positive perceived health (Connell 

& D'Augelli, 1990), lower heart rate and systolic blood 

pressure (Unden, Orth-Gomer, & Elofsson, 1991), bolstering 

psychological well-being and perceptions of health (Krause, 

1987b), and positive affect (Murrell, Norris, & Chipley, 

1992). When individuals perceive their social networks to 

be less than adequate, negative health consequences may 

result. These consequences include immune suppression in 

elderly women (McNaughton et al., 1990), coronary artery 

disease (Oxman & Berkman, 1990), negative outcomes following 

hip fracture (Oxman & Berkman, 1990), depressive symptoms 

(Littlefield, Rodin, Murray, & Craven, 1990), and poor 

psychological well-being (Thompson & Heller, 1990). Merely 

increasing the availability of social support does not 

necessarily increase the perception of support as evidenced 

by the lack of success of a telephone support intervention 

program for elderly women with low perceived support 

(Heller, Thompson, Trueba, Hogg, & Vlachos-Weber, 1991) . 

The type and source of social support may be an important 

factor in perception. 

In general, social support appears to be positively 

related to health. However, the existence of contradictory 

results raises questions. Social support appears to be 

multidimensional with several important factors such as 

network characteristics, types of enacted support (e.g., 

emotional, tangible, guidance), and perceived adequacy of 
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support. The perception of adequacy or satisfaction with 

support appears to be a key to its effectiveness, especially 

among women. Individuals may differ in the type and amount 

of support desired. Cutrona (1990) suggested the 

possibility of an optimal match between stress and social 

support with the idea that certain types of social support 

may be helpful in particular stressful situations. These 

may vary from individual to individual depending on 

characteristics of the individual. Krause (1986b) found 

that among older adults specific types of social support 

buffer the impact of specific stressors: Social network 

integration and emotional, tangible, and informational 

support buffer the effect of bereavement on somatic and 

activity levels; emotional support buffers the effect of 

crime on somatic and activity levels; and high levels of 

social integration buffer the effect of family stressors on 

depressed affect. The type and amount of support reported 

may be partially indicative of characteristics of the 

individual. Women seem to desire more emotional social 

support than men. Connell and D'Augelli (1990) found that 

individuals who perceived themselves as affiliative and as 

help-seekers and help-givers reported more supportive 

behaviors and perceived that more support was available to 

them. 
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Psychological Resources 

Locus of control. An internal locus of control has 

been shown to have both positive (promoting stress 

avoidance) and negative (leading to ineffective coping 

actions or self-blame) effects on the health of older adults 

(Krause, 1986c). Krause (1987c, 1987d) found that social 

support tends to increase internal locus of control up to a 

certain threshold. He found an interaction effect between 

locus of control and financial strain among older adults. 

The impact of financial strain on depressed affect and 

somatic activities decreased as participants reported 

stronger internal control beliefs. Older participants with 

internal locus of control reported fewer doctor visits 

(Krause, 1988). 

Older adults with a pessimistic explanatory style, 

defined by the belief that negative events are caused by 

internal, stable, and global factors, exhibited lower levels 

of T helper to suppressor cell ratios due to increased T 

suppressor cell numbers (Kamen-Siegel, Rodin, Seligman, & 

Dwyer, 1991). Lower T lymphocyte response to the mitogen 

PHA was also seen. Research among young adults has shown 

that instruction in the development of self-efficacy in 

coping with stressors can be immunoenhancing (Wiedenfeld et 

al., 1990). Coping following acquisition of perceived self-

efficacy skills resulted in decreases in average Cortisol 

levels, increases in total number of lymphocytes and T 
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lymphocytes, and equivalent increases in both T helper and T 

suppressor cells. These results indicate that enhanced 

perceived self-efficacy has a positive effect on immunity. 

Coping style. Coping style influences the effects of 

stressful life events and determines emotional responses 

(Lazarus & DeLongis, 1983). Changes during aging will have 

different meanings to different people and will result in 

different coping strategies. Meaning and personal 

significance are given to events by features of personality 

which affect the response to the event. There is limited 

research on coping style and immune functioning and health 

among the elderly. McNaughton et al. (1990) found problem-

focused coping strategies to be associated with increases in 

T helper cell numbers and thus assumed immunoenhancement in 

elderly women. In a prospective study, Smith, Patterson, 

and Grant (1990) found that those who responded to stress 

with indirect coping styles, such as self-blame, wishful 

thinking, and avoidance, reported more illness, and those 

who reported avoidant coping styles reported more 

psychological disturbance four months later. Glaser et al. 

(1993) found that medical students high in seeking social 

support as a coping style had higher levels of antibody to 

EBV (indicating depressed cellular immunity) than those low 

in seeking social support. They suggested that support 

seeking behavior may be an ineffective coping strategy. 
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Personality. The relationship between personality 

characteristics and well-being among the elderly has been 

established using the NEO (neuroticism, extroversion, and 

openness to experience) Personality Inventory (McCrae & 

Costa, 1991). Neuroticism (sometimes referred to as 

emotionalism) has been associated with more negative affect 

and less well-being, while extroversion leads to more 

positive affect and a greater sense of well-being. Openness 

to experience leads to both more positive and more negative 

affect with no overall effect on well-being. In the general 

population, a weak link between personality factors, social 

resources, neuroendocrine and immune function, and illness 

has been demonstrated. Antonucci (1985) noted that the 

personality of the individual affects the type of social 

support experienced. Personality characteristics, expressed 

by affiliation, help-seeking, and help-giving, have been 

linked to social support which has been linked to perceived 

health. Extroversion has been related to the use of social 

support among older adults (Krause, Liang, & Keith, 1990) . 

In a 10-year longitudinal aging study, emotionality 

(neuroticism) and extroversion accounted for 25% of the 

variance in mental health 10 years later (Levenson, Aldwin, 

Bosse, & Spiro III, 1988). For women, greater psychological 

distress has been associated with higher neuroticism and 

increased Type A behavior, and for men, it has been 
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associated with higher neuroticism and lower extroversion 

{Cramer, 1991). 

Bahnson (1981) summarized a number of findings 

suggesting a link between cancer and personality 

characteristics (e.g., repression, denial, difficulty with 

emotional discharge, defensiveness, and feelings of 

inadequacy). Premorbid personality scores of cancer 

patients and controls revealed that cancer patients reported 

less depression and greater repression and denial (Dattore, 

Shontz, & Coyne, 1980). Elias, Elias, and Elias (1990) 

reviewed the impact of personality variables on health. 

Type A personality appears to predict coronary heart disease 

for those 45 to 65 years old but not beyond. Neuroticism 

predicts somatic complaints but may, in fact, protect 

against disease since neurotic individuals are more likely 

to seek medical attention. A four-year prospective study of 

adults linked self-confidence and easygoing disposition with 

reduced levels of depression (Holahan & Moos, 1991). 

Gender Differences 

Gender differences have been found in studies of 

biopsychosocial variables and health among the elderly 

(Huyck, 1990; Shumaker & Hill, 1991; Thomas, Goodwin, & 

Goodwin, 1985; Verbrugge, 1985). Thomas, Goodwin, and 

Goodwin (1985) identified gender differences in immune 

functioning among the healthy elderly, with women having 

higher total lymphocyte count and increased mitogen response 
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to PHA. Three primary areas of gender differences are: (a) 

social support, (b) morbidity and mortality, and (c) health-

related activities and experiences. 

Based on the results of several studies, Shumaker and 

Hill (1991) identified the following differences in social 

support and health among men and women. The protective role 

of social support on mortality has been clearly demonstrated 

for men, but conflicting results for women have been noted. 

Although limited data are available, research suggests a 

weak relationship between social support and physical health 

for women and a much stronger relationship for men. Gender 

differences in social support may account for some of the 

health differences. Larger networks from more varied 

sources and more confidant relationships with less reliance 

on the spouse have been found among women when compared to 

men (Antonucci, 1985, 1990; Shumaker & Hill, 1991) . In 

addition, women become more involved in caregiving 

activities than men. Among married elderly, males rely on 

spouses for social support while females rely more on family 

and friends (Antonucci, 1985; Preston & Grimes, 1987). 

Gender differences seem to exist in perceptions of social 

support. In diabetic outpatients, men perceived more 

support from family while women perceived more from friends 

(Kvam & Lyons, 1991). The type and amount of enacted 

support exchanged by men and women differs (Shumaker & Hill, 

1991). Women provide and receive more support, especially 
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emotional support, than men, and men rely primarily on 

spouses for all types of support. In a study of supportive 

relationships in later life, Depner and Ingersoll-Dayton 

(1988) found that women are more likely than men to receive 

emotional support and health support (care when ill and 

consultation about health concerns) from their children, to 

have friends in their social network, to provide and receive 

emotional support and respect, and to provide health care 

for friends. Women are more likely to provide support and 

therefore are more likely to assume a caregiving role 

(Schumaker & Hill, 1991). Among women, being unmarried and 

not feeling a part of the community have been associated 

with greater psychological distress, and among men, more 

contact with friends has been associated with more distress 

(Cramer, 1991). In a prospective study of reactions to the 

stress of major life crises among older adults, Willis, 

Thomas, Garry, and Goodwin (1987) found women more likely 

than men to report major life crises. 

Research has indicated gender differences in mortality 

and morbidity rates with women having lower mortality rates 

and more chronic health problems than men (Huyck, 1990; 

Shumaker & Hill, 1991; Verbrugge, 1985). Because of higher 

mortality rates among men and the societal role of women as 

caregivers throughout their adult lives, older women tend to 

bear more of the responsibility of caregiving and are more 

likely to experience bereavement (Streib & Binstock, 1990). 
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Gatz, Bengtson, and Blum (1990) described typical caregivers 

as adult daughters or wives. Older women tend to become 

providers of support and care to more frail members of their 

social networks (Berkman, Oxman, & Seeman, 1992). 

The number of problems in the lives of adult children 

.ated to higher stress levels and poorer 

salth in mothers but not in fathers (Greenberg, 
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caregivers for children, parents, and spouse, leaving them 

less time to cultivate friendships and care for their own 

health needs. 

Possible contributors to gender differences in 

biopsychosocial variables and health are biological factors, 

risks associated with societal roles including jobs and 

leisure activities, more risky health-related behavior 

(smoking, drinking, driving, Type A) among men, more 

preventive health practices among women, more psychological 

distress among women, differences in social roles and social 

support systems, and greater awareness of physical symptoms 

and more persistence in caring for their health problems 

among women (Verbrugge, 1985). Because of these gender 

differences in health and biopsychosocial variables and a 

greater number of older women in the population, many of the 

problems of old age are primarily problems confronted by 

women (Streib & Binstock, 1990). 

Interrelationship of Biopsychosocial Constructs 

For older adults various models have been proposed to 

explain the interrelationships among the biopsychosocial 

constructs such as: psychological health (Finch et al., 

1989; Finch & Zautra, 1992; Holahan & Moos, 1991; Krause, 

1987b, 1991b; Krause, Liang, & Keith, 1990) physical health 

(Connell & D'Augelli, 1990; Irwin, 1991; Krause, 1990a, 

1990b, 1991b; Krause, Herzog, & Baker, 1992; Krause, Jay & 

Liang, 1991) and immune function (Cohen, 1988; Irwin, 1991) . 
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Krause and Jay (1991) studied the relationship between 

stressful life events (financial strain and recent deaths), 

supportive social relations (received emotional support and 

social contact) and negative social interactions among older 

adults. They proposed a model indicating that stress 

mediates emotional support received and negative 

interaction, both directly and indirectly through social 

contact, and that stress impacts social contact directly. 

Using a large sample of older adults, they found differences 

based on the composition of the network. The structural 

model was a good fit in networks containing spouse, 

children, and others, a better fit for networks consisting 

of children and others, but a poor fit for networks 

consisting of non-spouse and non-children others only. This 

study was cross-sectional, and only two stressors and one 

type of social support were examined. The authors indicated 

that the distinction between support provided by relatives 

and that provided by others was not always clear. This 

study only addressed stress, social support, and negative 

social interaction. 

More elaborate models have been used in the study of 

biopsychosocial variables and psychological distress or 

depression among older adults. None of these models 

addressed immune function or physical health. These models 

were limited in that only one study evaluated gender 

differences (Russell & Cutrona, 1991), only one study 
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included coping strategies (Holahan & Moos, 1991), none 

included locus of control variables, and only a few 

included personality variables (Finch & Zautra, 1992; 

Holahan & Moos, 1991; Krause, 1987b; Krause, Liang, & Keith, 

1990). 

Finch and his colleagues (1989, 1992) proposed parallel 

models for the effects of positive and negative social ties 

on depression and found that negative ties play a much 

stronger role in influencing depression. Emotionality had a 

direct effect and an indirect effect through negative social 

ties on depression in the first and second month of the 

study. Activity limitations had an indirect effect on 

depression through negative social ties in the first and 

second month of the study. Emotionality and activity 

limitations were correlated. Negative social ties had a 

direct effect on depression in the first and second months 

of the study. This study used a longitudinal design and 

participants were interviewed monthly. 

Krause (1987b) proposed a model in which stress 

increases depressive symptoms and the use of social support, 

and social support increases self-esteem and reduces 

depressive symptoms. In a prospective study of older 

adults, he found that social support operates on depressive 

symptoms only indirectly by increasing self-esteem. Russell 

and Cutrona (1991) found support for a model in which social 

support and initial levels of depression predicted minor 
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life events and in which minor life events mediated the 

effects of major life events on depression for both men and 

women. Social support also directly affected depression. 

Holahan and Moos (1991) found different patterns for 

high and low stress. Under high stress, personal and social 

resources (self-confidence, easygoingness, and family 

support) related to depression indirectly through adaptive 

coping strategies while under low stress, the impact was 

direct. Participants in this study were primarily Caucasian 

and had higher incomes than the general population. Krause, 

Liang and Keith (1990), in a cross-sectional study, proposed 

a model of personality, three measures of social support 

(received emotional support, anticipated support, and social 

contact), and psychological distress in later life. Social 

contact increased received support which bolstered 

anticipated support. Social roles, social extroversion, 

contact with friends, and anticipated support, had direct 

effects on psychological distress while contact with family, 

anticipated support, and social extroversion had indirect 

effects. 

Connell and D'Augelli (1990) and Krause (1990a) 

proposed models for physical health. In a cross-sectional 

study, Connell and D'Augelli (1990) found direct 

relationships between both perceived availability of support 

and supportive behaviors and perceived health. The sample 

was not restricted to older adults, and separate analyses 
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were not completed for males and females. Krause (1990b) 

reviewed existing models of illness behavior and proposed an 

integrative model with three types of illness behavior 

(self-care, informal care, and medical care) for older 

adults. He proposed the following linkage: Symptoms 

mobilize social support which influences behaviors and 

facilitates a response. Support included in this model was 

stress-focused support and tangible aid in obtaining medical 

care. This proposed model suggests that help seeking in 

response to illness is a function of stress, supportive 

others, and physical illness. 

Models including both psychological and physical health 

of older adults have been proposed. None of the proposed 

models have evaluated gender differences. Although one of 

the proposed models (Irwin, 1991) included immune responses, 

it has yet to be empirically tested. Krause (1990a) 

proposed and tested a model of formal support, informal 

support, life satisfaction, and perceived health problems 

among older adults. He found that formal support, but not 

informal, helps buffer the effects of perceived health 

problems on life satisfaction. Krause, Jay, and Liang 

(1991) proposed a model of financial strain and depressed 

affect and somatic symptoms. They found that chronic 

financial strain tends to erode feelings of self-esteem and 

personal control and that these declines lead to depressed 

affect and somatic symptoms. Krause, Herzog, and Baker 
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(1992) found that giving informal help (but not formal) 

bolsters feelings of control which are related to lower 

levels of depressive symptoms. Irwin (1991) proposed a 

model in which perceived stress, which is influenced by 

social environment and personal characteristics, affects 

coping style which affects psychological adaptation which 

affects immune functions which affects health. Coping style 

also affects perceived stress. 

Proposed Model 

The purpose of this study is to extend previous efforts 

by presenting a comprehensive biopsychosocial model that 

includes life stressors (major and minor), social resources 

(emotional, tangible, and informational support received, 

and integration or support given, and satisfaction with 

support), psychological resources (coping style, health 

locus of control, and personality characteristics), 

neuroendocrine and immune function, and health 

(psychological and physical). A combination of the elements 

of the models proposed by Krause and associates (Krause, 

1986a, 1986b, 1986c, 1986d, 1987a, 1987b, 1987c, 1987d, 

1988, 1990a, 1990b, 1991a, 1991b; Krause, Herzog, & Baker, 

1992; Krause & Jay, 1991; Krause, Jay, & Liang, 1991; 

Krause, Liang, & Keith, 1990; Krause, Liang, & Yatomi, 1989; 

Krause & Markides, 1990) and Irwin (1991) and neuroendocrine 

and immune system variables, such as those used by Kiecolt-

Glaser and associates (Kiecolt-Glaser et al., 1988, 1991; 
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Kiecolt-Glaser, Fisher et al., 1987; Kiecolt-Glaser, Glaser, 

et al., 1985, 1991, 1993), are included. This research 

entails a cross-sectional study to evaluate the 

effectiveness of the conceptual model for concurrent health, 

as well as a two-week follow-up to evaluate possible delayed 

neuroendocrine and immune effects on health. 

Because of gender differences and the greater number of 

women in the older adult population, women are more likely 

to face problems associated with old age. Rodin and 

Ickovics (1990) emphasized the need for women to be included 

in health research, noting that most health research 

participants are male and findings from such research can 

not necessarily be extended to women. They stressed the 

need for research designed to help explain health effects of 

psychological and social variables. The proposed model was 

evaluated using a sample of older women. 

Figure 1 depicts the hypothesized relationships in the 

model. These relationships are described below. 

1. Social resources are hypothesized to have both a 

direct effect on concurrent health and an indirect effect 

mediated by neuroendocrine and immune function. 

2. Psychological resources (coping style, health locus 

of control, and personality) are hypothesized to have both a 

direct effect on concurrent health and an indirect effect 

mediated by neuroendocrine and immune function. 
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3. Stressors are hypothesized to have both a direct 

effect on concurrent health and an indirect effect mediated 

by neuroendocrine and immune function. 

4. It is hypothesized that social resources buffer the 

effects of stress on neuroendocrine and immune system 

function and on concurrent health. The interaction 

construct in the model represents this buffering effect. 

5. Neuroendocrine and immune function are hypothesized 

to have a direct effect on initial health and both a direct 

and an indirect effect on follow-up health. 

6. Social and psychological resources, stressors, and 

stressor/social resources interaction are hypothesized to 

have only indirect effects through neuroendocrine and immune 

function and through initial health on follow-up health. 

7. Initial health is hypothesized to have a direct 

effect on follow-up health. 
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CHAPTER II 

METHOD 

Participants 

Participants were 97 active, community-dwelling older 

women, who were recruited for the study by directly 

contacting suburban senior centers and senior organizations. 

Volunteers were noninstitutionalized community residents, 

ranging in age from 60 to 93 years, who engage in activities 

at suburban senior centers. Participants were paid $10 for 

participation in the study. Because of a medical condition 

which prevented her from giving blood via vacutainer, one 

participant was unable to provide a blood sample. Her 

questionnaire was omitted from the analyses. Analyses were 

completed based on data from 96 participants. Table 1 

provides demographic characteristics of the participants. 

Most participants were Caucasian, completed high school, and 

reported adequate incomes. Only a few participants were 

employed, but most reported participation in volunteer, 

community service, or church activities. 

The sample is described as a relatively healthy sample 

given the activity level of the participants. All 

participants regularly engage in activities at their local 

senior centers. Health related activities are presented in 

35 
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Table 1 

Demographic Characteristics 

Characteristic 

Age (years) Mean = 72.83 SD = 7.11 Range = 60 to 93 

Ethnicity 78 Caucasian (81%) 18 Non-Caucasian (19%) 

Marital Status 17 married (18%) 5 separated/divorced (3%) 

61 widowed (64%) 1 single (1%) 

15 no response (16%) 

Marriage Years Mean = 30.56 SD = 17.41 Range = 1 to 65 

Children Mean = 2.90 SD = 2.06 Range = 0 to 11 

Household Size Mean = 1.56 SD = 0.94 Range = 1 to 5 

Employed n = 11 Mean Hours = 20.8 Range = 5 to 40 

Volunteer 25 None (26%) 24 one activity (25%) 

47 more than one activity (49%) 

Education 13 less than high school (14%) 

41 high school (43%) 42 some college (44%) 

Income 34 < $10,000 (35%) 33 $10,000-$19,999 (34%) 

17 $20,000-$29,000 9 > $30,000 (30%) 

3 no response (3%) 

Income Adequacy 39 not nearly enough/not quite enough (41%) 

55 adequate or more than enough (57%) 

2 no response (2%) 
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Table 2. Most participants report positive health 

practices such as regular exercise, not smoking, and limited 

use of alcohol. Participants averaged less than 4 doctor 

visits in the past year. Despite their appearance as a 

healthy group, almost one-third of the participants reported 

chronic diseases, such as arthritis, diabetes, asthma, and 

hypertension, and 71% took some kind of medication in the 24 

hour period preceding the first questionnaire. 

Table 2 

Health Related Characteristics 

Characteristic 

Smoking (daily) 89 none (93%) 6 less than 1 pack (6%) 

1 more than 1 pack (1%) 

Alcohol 78 none (81%) 17 weekly (18%) 1 daily (1%) 

Exercise 12 rarely (13%) 27 occasionally (28%) 

57 regularly exercise (59%) 

Doctor Visits Last Year Mean =3.91 SD = 4.07 Range 0-24 

Number reporting: Hospitalization Last Year 19 (20%) 

Chronic Illness 30 (31%) 

Medications Past 24 Hours 68 (71%) 
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Measures 

Prior to their participation in the study, participants 

were asked to read and sign an informed consent form (see 

Appendix A). A demographic questionnaire included: age, 

ethnicity, educational level, income level, adequacy of 

income, marital status, number of children, number of people 

living in household, employment status, volunteer 

activities, health habits, number of doctor visits and 

hospitalizations in the past year, chronic diseases, and 

medications (see Appendix B). Social resources, 

psychological resources, life stressors, neuroendocrine and 

immune measures, and health measures are described in detail 

below. 

Social Resources 

The Social Support Scale for Older Adults consists of 

the items in the Krause and Markides' (1990) modified 

version of Barrera's Inventory of Socially Supportive 

Behaviors (ISSB) (Barrera & Ainlay, 1983; Barrera, Sandler, 

& Ramsey, 1981). They modified the ISSB specifically for 

use with older adults. The scale, which contains 40 items 

directly related to stressful events, is composed of four 

subscales: Emotional Support, Informational Support, 

Tangible Support, and Integration. Krause and Markides 

(1990) provide a list of the specific items in each scale. 

The items were designed to be administered orally. 

Directions were modified so that the questionnaire could be 
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administered in written form {see Appendix C for modified 

directions for social resource items). 

Each participant was asked to respond to each item with 

the frequency of its occurrence in the past year. 

Frequencies range from Never to Very Often on a 4-point 

scale. After each subscale was completed, participants were 

asked to rate their level of satisfaction with the support 

received in that area during the past year by indicating if 

this type of support was provided often enough, or if they 

wish it had been provided more or less often. The level of 

satisfaction item is "This type of help was provided..." 

followed by a 5-point rating scale ranging from Not Nearly 

Often Enough to Much Too Often. Krause and Markides (1990) 

provided a 3-point rating scale for satisfaction, with 

participants indicating if they wished the support were 

provided more often, less often, or if they were satisfied 

with the level of support provided. 

A social support score was obtained for each subscale 

by summing the items for that scale. A total social support 

score was obtained by summing the scores for the Emotional, 

Tangible, Information, and Integration subscales. A social 

support satisfaction score was obtained by summing the 

satisfaction scores after recoding items to a 3-point scale 

with 1 associated with Not Nearly Often Enough and Much Too 

Often, 2 associated with Not Quite Often Enough and A Little 

Too Often and 3_ associated with About Right. For the Krause 
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and Markides (1990) sample of older adults, Cronbach alphas 

for the four subscales ranged from .67 to .83. 

Psychological Resources 

Health locus of control. The Multidimensional Health 

Locus of Control (MHLC) (Form A) scales (Wallston, Wallston, 

& DeVellis, 1978) specific to health-related behaviors was 

used to measure three dimensions of health locus of control 

beliefs: Internal (IHLC), Powerful Others (PHLC), and 

Chance (CHLC). Each scale consists of six items in a six-

point Likert-type format, ranging from Strongly Disagree to 

Strongly Agree. Wallston, Wallston, and DeVellis (1978) 

provide a list of the specific items in these scales. Three 

scale scores were obtained by summing the ratings within 

each scale. Wallston, Wallston, and DeVellis (1978) 

reported alpha reliabilities ranging from .67 to .77 for the 

three subscales in their sample of 115 persons over age 16. 

The use of the domain-specific MHLC scales have been 

supported as valid measures for use in aging research 

(Lachman, 1986). Because of its association with health in 

previous research, internal health locus of control was used 

as an indicator of positive psychological resources. 

Coping style. The Ways of Coping Checklist by 

Vitaliano, Russo, Carr, Maiuro, and Becker (1985) was used 

to determine coping strategies associated with dealing with 

stress. The 42-item questionnaire uses a 4-point Likert-

type scale format to indicate the frequency with which each 
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strategy is used. Vitaliano et al. (1985) provide a list of 

the specific items in each of the 5 scales in the checklist. 

Scores for each of five scales (Problem-Focused, Seeks 

Social Support, Blamed Self, Wishful Thinking, and 

Avoidance) were obtained by summing scores on the individual 

items within that scale. Cronbach alpha's ranged from .73 

to .88 for all scales in samples of outpatients, spouses of 

patients, and students (Vitaliano et al., 1985). Three 

scores, direct Problem-Focused, Seeks Social Support, and 

Indirect Coping (methods directed away from problems which 

include Blamed Self, Wishful Thinking, and Avoidance), were 

used as indicators of psychological resources. Problem-

Focused coping was used as an indicator because of its 

identification with positive health in prior research. 

Seeking Social Support was used as an indicator because of 

its possible relationship with social support measures and 

because of its identification as a possible poor coping 

style related to decreased immunocompetence in a study by 

Glaser et al. (1993). 

Personality. Two scales of the NEO Five-Factor 

Inventory (NEO-FFI) (Costa & McRae, 1992) were used to 

measure the personality characteristics, Neuroticism and 

Extroversion. This inventory is available through 

Psychological Assessment Resources (Odessa, FL). Each scale 

contains 12 statements to which the participants responded 

using a 5-point scale ranging from Strongly Disagree to 
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Strongly Agree. After appropriate reversals of items were 

made, scale scores were obtained by summing the ratings for 

each item within that scale. The NEO Personality Inventory 

has been validated for use with older adults. In a 

normative employment sample, alpha reliabilities were .86 

for Neuroticism and .77 for Extroversion. The Extroversion 

score was used as an indicator of psychological resources. 

Stressors 

The Six Months Major Life Events Scale consists of 16 

items selected from the Psychiatric Epidemiology Research 

Interview (PERI) Life Events Scale (Dohrenwend, Krasnoff, 

Askenasy, & Dohrenwend, 1978) (see Appendix D for specific 

items). The scale was constructed for use with older 

adults. Participants marked items identifying events which 

happened to them in the past six months. For each item 

marked, participants were asked to indicate on a 5-point 

scale how satisfied they were with how they handled the 

event (Zautra, 1984). Ratings range from very satisfied to 

very dissatisfied. For loss events, participants were asked 

to rate on a scale of 1 to 3 (very close, fairly close, not 

close at all) how emotionally close the person who died was 

to them and on a scale of 1 to 5 (from absolutely sure to it 

was completely unexpected) how sure they were that this 

would happen. Three items directly related to health (items 

8, 10, and 13) were eliminated prior to scoring. For the 

loss events, the rating for the item was multiplied by two 
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if more than one loss was reported, if the person who died 

was very close, and/or if the death was completely 

unexpected. A total Major Events score was obtained by 

summing over all events reported. An average level of 

dissatisfaction with how major events were handled was 

calculated. 

The One Month Daily Life Events Scale was used to 

measure minor stressful life events. This scale consists of 

36 items from the Inventory of Small Life Events (ISLE) 

(Zautra & Guarnaccia, 1988; Zautra, Guarnaccia, & 

Dohrenwend, 1986) which was developed to be used in 

conjunction with the PERI. The participants marked each 

event that happened directly to them in the past one month. 

Refer to Appendix E for the items in this scale. For each 

item marked, participants were asked to rate on a scale of 1 

to 5 how often the event happened (did not happen to just 

about every dav) and on a scale of 1 to 5 how satisfied they 

were with how they handled the event (very satisfied to very 

dissatisfied). Four items directly related to health (items 

33 through 36) were eliminated prior to scoring. A Minor 

Events total score was obtained by summing the ratings on 

the items marked. An average level of dissatisfaction with 

how minor events were handled was calculated. 

Interaction Between Social Resources and Stressors 

Interactions between social resources and life 

stressors were calculated using .z-scores of the following 
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variables: total social support, number of major life 

events, and number of minor life events. Major Interaction, 

the interaction between social resources and major life 

events, was calculated by multiplying the corresponding jz-

scores. Minor Interaction, the interaction between social 

resources and minor life events, was calculated by 

multiplying the corresponding ̂ -scores. These measures were 

designed to quantify the buffering effect of social 

resources on stress and its effect on health and 

neuroendocrine and immune function. 

Neux'oendocrine and Immune Function 

Serum Cortisol levels were analyzed by radioimmunoassay 

using commercial kits (ICN Biomedicals, Irvine, CA). 

Cortisol has been associated with increased stress levels in 

healthy elders (Willis, Garry, & Goodwin, 1987), and 

increases in Cortisol have been associated with 

immunosuppression (Wiedenfeld et al., 1990; Cupps & Fauci, 

1982) and depression (Bartoloni et al., 1993; Leake et al., 

1990; Zautra, Burleson, Matt, Roth, & Burrows, 1994). 

Brantley, Dietz, McKnight, Jones, and Tulley (1988) found 

significantly higher Cortisol levels during high stress 

compared to levels during low stress. Antibody titers to 

EBV, a common herpesvirus, were determined by enzyme-linked 

immunoassay (ELISA) using commercial kits (Sigma 

Diagnostics, St. Louis, MO). Duplicate readings of the 

absorbency level at 405 nm were averaged for the EBV optical 
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density value. EBV is responsible for mononucleosis and has 

been associated with lymphoma and carcinoma (Sigma 

Diagnostics, 1991). EBV antibodies may present themselves 

early in infection and can persist throughout the disease 

(Sigma Diagnostics, 1991). Approximately 90% of the 

population have been exposed to EBV and have latent virus 

present in their bodies (Herbert & Cohen, 1993) . Higher 

levels of antibody titer indicate ongoing viral replication 

and an assumption of immunosuppression. In a meta-analysis 

Herbert and Cohen (1993) found strong positive associations 

between antibody titers of EBV and stress (r = .53), both 

interpersonal stress (e.g., bereavement, divorce, 

caregiving) (r = .54) and naturalistic stress (e.g., 

examinations, unemployment) (r = .54), in physically healthy 

adults. Stress is thought to be associated with and to 

modulate the cellular immune response to latent EBV (Glaser, 

et al., 1985, 1991, 1993). Higher values represent greater 

likelihood of infection. 

Health 

Psychological Symptomatology. The 20-item Center for 

Epidemiologic Studies Depression Scale (CES-D) (Radloff, 

1977) was used to measure psychological symptoms. The CES-D 

contains three subscales: Depressed Affect, Somatic and 

Retarded Activities, and Positive Affect (Krause & Markides, 

1990; Krause, 1987). Radloff (1977) identified an 

additional factor, Interpersonal, which included 4 items 
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associated with interpersonal relationships. Radloff (1977) 

and Krause and Markides (1990) provide a list of specific 

items for each scale. The response options denote how often 

the participant felt or behaved a certain way in the past 

week and were rated on a scale from 1 to 4 based on 

frequency (rarely or none of the time (less than 1 day) to 

most or all of the time (5-7 days)). Scores were obtained 

for each subscale by summing the appropriate ratings. The 

CES-D has been found to distinguish clinically depressed 

groups from community groups (Radloff, 1977). For samples 

obtained by household interviews and in psychiatric 

settings, alpha coefficients ranged from .84 to .90 

(Radloff, 1977). The two scales, Depressed Affect and 

Somatic and Retarded Activities, were used as a measure of 

psychological symptomatology. 

Physical Health. A Symptom Checklist and a Health 

Self-Rating Index were used to assess physical health 

problems. Reported symptoms are signals of overall health 

status (Pilisuk, Montgomery, Parks, & Acredolo, 1993). The 

Symptom Checklist includes 25 symptoms in the areas of 

physical health identified in the Health Problems Checklist 

(Schinka, 1989) and the Cornell Medical Index Health 

Questionnaire (Brodman, Erdman, Lorge, & Wolff, 1949), which 

have been used for medical assessment. Refer to Appendix F 

for the Symptom Checklist. The areas included are: general 

health, cardiovascular, respiratory, digestive, skin, 
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sensory systems, orthopedic, neurological, and 

genitourinary. A space is provided for participants to list 

additional health problems. Scores were obtained by summing 

the total number of items checked across all areas. The 

Health Self-Rating Index was used as a measure of self-

assessed health and was composed of three items identified 

by Thomas (1993). These items were derived from Ware's 

(1976) Health Perceptions Questionnaire. Participants were 

be asked to: describe their present health, compared to 

people of the same age and gender, on a 5-point scale, 

ranging from excellent to poor; identify how often their 

health gets in the way of things they want to do on a 5-

point scale, ranging from never to all the time; and 

indicate to what extent health worries are a concern on a 4-

point scale, ranging from not at all to extremely. Ratings 

on the three items were summed for a Self-Rated Health Index 

score. Self-assessed poor health has been correlated with 

mortality among the elderly (Burvill & Hall, 1994; Kaplan, 

Barell, & Lusky, 1988; Mossey & Shapiro, 1982; Wolinsky & 

Johnson, 1992). Schoenfeld, Malmrose, Blazer, Gold, and 

Seeman (1994) found self-rated health to be more predictive 

of mortality in healthy individuals than in the less 

healthy. Even when prior health was taken into account, 

self-rated health predicted survival in follow-up studies 

(Idler, Kasl, & Lemke, 1990). Cronbach alpha for this index 

in a sample of middle-age women was .75 (Thomas, 1993) . 
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Procedure 

Each participant was required to sign an informed 

consent (see Appendix A) prior to participation in any part 

of the study. A 10 cc blood sample was drawn from each 

participant by a registered nurse. Blood was drawn between 

8:00 and 10:30 a.m. Samples were spun down, and serums were 

collected and frozen at -80°C until analyzed. Participants 

provided demographic information and completed the 

previously-identified measures. Assistants were available 

to aid those needing help reading or understanding items on 

the questionnaire. Following the completion of the 

questionnaire, an assistant checked for missing or 

inappropriately coded items. Participants were asked to 

respond to those items verbally following clarification of 

the directions. Responses were marked on the questionnaire. 

Participants were then asked to sign a follow-up agreement 

(see Appendix G) and were paid $10 for participation. Two 

weeks following the completion of the initial questionnaire, 

participants received a letter (see Appendix H) and a short 

follow-up questionnaire consisting of items from the CES-D, 

the Self-Rated Health Index, and the Symptom Checklist. A 

self-addressed postage paid envelope was enclosed. 

Participants who did not respond to the follow-up 

questionnaire within two weeks were contacted by telephone 

and were asked to either mail their responses or to verbally 

give their responses over the telephone. 



CHAPTER III 

RESULTS 

Overview 

The Statistical Package for the Social Science (SPSS) 

(1990) was used for initial data analyses. A series of 

measurement models (Everitt, 1984) was developed for the 

latent constructs by allowing items to group together in 

multidimensional or unidimensional scales. The measurement 

models were evaluated using exploratory and confirmatory 

factor analyses to determine the factor structure for the 

constructs in the model. Within each construct, observed 

measures were summed, as specified in the Measures section 

of Chapter II, taking into account the confirmatory models 

presented in past research and the exploratory and 

confirmatory factor analyses of this particular data set. 

Results were compared to prior research findings. 

Descriptive analyses of the distributional form of each of 

the variables were examined. Means, standard deviations, 

and correlation matrices among the measured variables were 

computed. Internal consistency for each scale was 

determined using Cronbach alpha, and values were compared to 

those found in prior research. 

49 
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PRELIS AND LISREL 7 (Joreskog & Sorbom, 1989), using 

maximum likelihood as the method of estimation, were used to 

determine intercorrelations that estimate the relationships 

among the latent constructs in the proposed model. The 

measurement models previously developed were incorporated 

into the proposed full causal model. Adjustments were made 

to the proposed causal model based on the fit of the model 

to the data. 

Distributional Form of Variables 

The distributional forms of variables defined in the 

hypothesized model are presented in Tables 3 and 4. Due to 

the difficulty in interpreting transformed variables, only 

those variables with extreme deviations from normality were 

considered for transformation. As a result, the following 

transformations were made: square roots of number of Major 

Events, number of Minor Events, and Cortisol, and cube roots 

of Major and Minor Interaction. These transformations 

resulted in near normal distributions. The distributional 

forms of the original and transformed variables are shown in 

Table 3. Future references to these variables will refer to 

the transformed variables unless otherwise specified. 

Distributional forms of variables which did not require 

transformations are shown in Table 4. 
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Table 3 

Distributions of Original and Transformed Variables 

Variable Skewness S/SEa Kurtosis K/SEb 

Original Data 

Major Events 1.894 7 .70** 4.693 9.62** 

Minor Events 2.306 9.37** 6.665 13.66** 

Major Interaction 2.326 9.46** 8.034 16.46** 

Minor Interaction 1.527 6.37** 17.209 35.26** 

Cortisol (jig/dL) 1.809 7.35** 5.711 11.79** 

Transformed Data 

Major Events .159 .64 .366 .75 

Minor Events .580 2.36* -.007 .01 

Major Interaction .096 .39 1.386 2.84** 

Minor Interaction -.049 -.20 1.169 2.40* 

Cortisol .611 2.48* 1.155 3.85** 

aSkewness SE = .246. 

*£><.05. **£<.01. 

bKurtosis SE = .488. 
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Table 4 

Distributions of Model Variables 

Variable Skewness S / SEa Kurtosis JC/ SE 

Emotional Support • 190 • 
77 .925 -1. 94 

Tangible Support 925 3. 76** .505 1. ,03 

Information Support 1. 206 4. 90** 1. .235 2. .53* 

Integration Support ,145 .59 .036 .07 

Internal HLC .007 .03 .774 1. .59 

Extroversion PERS .381 1, .55 .218 .45 

Problem-focused WC .828 3, .37** .324 .66 

Seeks Social Support WC .764 3 .11 - .384 - .79 

Indirect WC .675 2 .74** - .224 - .46 

Major Dissatisfaction 1 .170 4 .76** 1 .624 3 .33** 

Minor Dissatisfaction .425 1 .73 - .558 1 .14 

EBV .219 .89 - .676 -1 .39 

Initial Physical Health 1 .017 4 .13** .973 1 .99 

Initial Psychological 1 .398 5 .68** 1 .473 3 .02** 

Follow-up Physical 1 .064 4 .32** 1 .539 3 .15** 

Follow-up Psychological .955 3 .88** - .137 - .28 

aSkewness SE = .246. bKurtosis SE = .488 

*£<.05. **£<.01. 
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Evaluation of the Measurement Models 

Measurement models relate latent (unobserved) 

constructs to the observed variables which are indicators of 

these latent constructs (Ecob & Cuttance, 1987). For each 

measurement model, an exploratory factor analysis, using all 

item indicators of these constructs, was completed. Scree 

plots were analyzed to determine the number of factors 

(DeVellis, 1991). Scales were constructed based on these 

factor runs and on previous theory. The fit of these 

measurement model scales was determined through confirmatory 

factor analysis using PRELIS and LISREL 7 through SPSS. 

Several methods for evaluating the fit of the measurement 

model were used. The overall fit of each measurement model 

and structural model to the data was assessed using the 

following measures of fit provided by LISREL 7: Chi-sguare 

(%2), Goodness-of-Fit Index (GFI), Adjusted Goodness-of-Fit 

Index (AGFI), and Root Mean Squared Residual (RMR). In 

addition, LISREL provides significance levels of the 

standardized estimates of factor loading, which are expected 

to be significant (x> < .05) . Joreskog and Sorbom (1989) 

described the following interpretations of these fit 

indices. Large %2-values correspond to poor fit, and small 

values correspond to good fit. Larger JD values associated 

with the %2 statistic indicate a more plausible fit of the 

model. This can be understood if it is remembered that in 

model fitting the %2 is a measure of the disparity in fit of 
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the specified model to the observed data. The degrees of 

freedom (df) serve as a standard by which to determine 

whether the %2-value is large or small. Saris, Ronden, and 

Satorra (1987) reviewed the use of this statistic in 

evaluating fit and found researchers who considered ratios 

of x2 t o df as high as 10 to 1 to be a good fit. In 

general, the lower the ratio (e.g., 2 or less), the more 

plausible the fit. The GFI is based on a ratio of squared 

discrepancies (between the observed covariance matrix and 

the implied covariance matrix) to observed variances 

(Loehlin, 1992). The AGFI is the GFI adjusted for degrees 

of freedom. Values of GFI and AGFI range from 0 to 1, with 

higher values indicating better fit. The RMR is the square 

root of the mean of the squared discrepancies between the 

observed covariance matrix and the implied covariance matrix 

which represents an average of absolute discrepancies 

(Loehlin, 1992). Smaller values of RMR are associated with 

better fits. 

Social Resources 

Four indicators of social resources (Emotional, 

Tangible, and Informational Social Support, and Social 

Integration) were presented by Krause and Markides (1990) . 

Using the 40 items in these 4 scales, 2 factors were 

identified through exploratory factor analysis. One factor 

was represented by a combination of the elements in the 

Emotional, Tangible, and Informational subscales. The items 
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on these subscales, which grouped into the first factor, 

refer to the social support provided by others. The second 

factor was represented by the items of the Integration 

subscale. These items refer to social support provided to 

others. When four factors were specified in the factor 

analysis, items loaded on the four factors as identified by 

Krause and Markides (1990). All factor loadings were above 

the .30 level. Because of the expected theoretical 

differences in emotional, tangible, and information support, 

and the high loadings of the items on the associated 

factors, these four separate subscales were modelled. 

Using confirmatory factor analysis, the fit of the 

final four-factor model to the data was: %2 = 1076.01; df. = 

719; £ = .000; %2/§± = 1.50; GFI = .676; AGFI = .630; RMR = 

.067; all standardized estimates of factor loadings were 

significant (JD < .05) . Item error terms were only 

correlated when such a correlation was theoretically 

reasonable. The %2/df ratio suggests an adequate fit while 

other indices indicate significant differences between the 

data and the four-factor model. 

Psychological Resources 

Five indicators of psychological resources (Internal 

Health Locus of Control, Extroversion, Problem-Focused 

Coping, Seeks Social Support Coping, and Indirect Coping 

were identified by previous research. Exploratory factor 

analysis failed to group these items into meaningful 
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factors. Because the indicators of this construct were 

derived from 3 different measures which have extensive 

related research, the decision was made not to combine 

elements from different measures. Three items, one from the 

Indirect Coping Style scale and two from the Extroversion 

Personality scale, were omitted because of nonsignificant 

factor loadings. Using confirmatory factor analysis, the 

fit of the final model to the data was: %2 = 2483.93; df = 

1512; £ = .000; %2/df = 1.64; GFI = .578; AGFI = .538; RMR = 

.081; all standardized estimates of factor loadings were 

significant (JD < .05). Item error terms only correlated 

within the same measure (i.e. Health Locus of Control, NEO 

Personality, or Ways of Coping Checklist) and when such a 

correlation was theoretically reasonable. The X2/df ratio 

suggests an adequate fit while other indices indicate 

significant differences between the data and the five factor 

model. 

Health 

Two indicators of initial health, physical and 

psychological, were identified theoretically and through 

exploratory factor analysis. Indicators of physical health 

were the number of symptoms and three items of self-reported 

health, while indicators of psychological health were the 12 

items of the CES-D identified as Depressed Affect and 

Somatic and Retarded Activities. Preliminary factor 

analysis identified two factors for the CES-D. The first 
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factor included all items previously identified with the 

Depressed Affect and Somatic and Retarded Activities 

subscales. The second factor corresponded to the previously 

identified Positive Affect subscale. Only items from the 

Depressed Affect and Somatic and Retarded Activities 

subscales were used to indicate Psychological 

Symptomatology. Only one of the health items, a CES-D item, 

had a factor loadings below .30. Using confirmatory factor 

analysis, the fit of the final model to the data was: %2 = 

80.14; df = 95; £ = .862; %2/df = .844; GFI = .911; AGFI = 

.872; RMR = .068. Item error terms only correlated when 

such a correlation was theoretically reasonable. Goodness-

of-Fit indices indicate that the difference between the data 

and the model in not significant. All indices suggest that 

the two-factor health model is a good fit to the data. 

Because the follow-up health items were identical to 

the initial health items, the final confirmatory factor 

analysis of the initial items was run using follow-up items. 

The fit of the follow-up items to the model for initial 

health was: %2 = 194.37; df = 95; £ = .000; %2/df = 2.046; 

GFI = .816; AGFI = .736; RMR = .107. The lack of fit of the 

model identified by initial health data item to the follow-

up health items may indicate that the measure has low test-

retest reliability or that other variables impact these 

measures. Results of analyses for both health measures 
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using the 88 participants who completed both questionnaires 

are consistent with the results using all 96 participants. 

Other Constructs 

Two indicators of Life Event Stressors (Major and Minor 

Events), two Interactions (Social Resources with Major 

Events and Social Resources with Minor Events), and two 

measures of Neuroendocrine and Immune Function (Cortisol and 

EBV) were used. For each of these three latent constructs, 

only two indicators were used. Since each of these factors 

contain only two items, factor analyses were not required. 

Descriptive Statistics of Measures 

Social Resources 

Number of items, means, standard deviations, ranges, 

and alpha reliabilities for each of the Social Resource 

subscales, the total of the combined Social Resource 

subscales, satisfaction with those resources, and 

correlations among the Social Resources are presented in 

Tables 5 and 6. All of the social support subscales are 

significantly correlated. The total possible score for each 

subscale is the number of items times the number (4) 

corresponding to the highest possible response. 

Response frequencies to satisfaction with social support 

items are presented in Table 7. The majority of all 

participants indicated that the level of social support 

received and given was "about right." 



Table 5 

Social Resources Descriptive Statist--irs 

Tangible 

Amount 9 16.08 5.51 9-33 

Satisfaction l 2.82 .50 1-3 

Information 

Amount 

Satisfaction l 2.77 .53 1-3 

Integration 

Amount 

Satisfaction 1 2.64 .62 1-3 

Total 

Amount 

Satisfaction 1 11.01 1.65 5-12 

59 

Type of Support # items Mean SD Range alpha 

Emotional 

Amount 11 24.91 9.26 11-44 

Satisfaction l 2.78 .55 1-3 

.93 

.83 

7 11.93 4.59 7-26 .89 

13 29.56 8.18 13-52 .89 

40 82.47 21.91 40-142 .94 

.73 
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Table 6 

Correlations Among Social Resources 

Type Emotional Tangible Information Integration 

Tangible .59** 

Information .61** .58** 

Integration .48** .40** .38** 

Total3 .87** ^ 7 7 * * .76** .75** 

°Sum of Emotional, Tangible, Information, Integration, 

**£<.01. 

Table 7 

Social Support Satisfaction Response Frequencies 

Type Not Nearly Not Quite About A Little Much Too 

Enough Enough Right Too Often Often 

1 2 3 4 5 

Emotional 6 (6%) 7 (7%) 81 (84%) 2 (2%) 0 (0%) 

Tangible 5 (5%) 7 (7%) 84 (88%) 0 (0%) 0 (0%) 

Information 5 (5%) 11 (12%) 79 (82%) 1 (1%) 0 (0%) 

Integration 5 (5%) 18 (19%) 68 (71%) 3 (3%) 2 (2%) 



61 

Psychological Resources 

Number of items, means, standard deviations, ranges, 

and alpha reliabilities for the subscales of Psychological 

Resources are presented in Table 8. The maximum possible 

for each scale is the number of items times the maximum 

rating for that scale (4 for Health Locus of Control 

subscales, 5 for Personality subscales, and 4 for Coping 

Style subscales). Correlations among the Psychological 

Resources of Health Locus of Control (HLC), Personality 

(PERS), and Ways of Coping (WC) are presented in Table 9. 

Significant correlations are present between subscales of 

the same measure. However, little correlation exists across 

measures, except for the correlations of the Personality 

variable, Neuroticism, with Indirect Coping Styles. As a 

result of the factor analysis, three items, one from the 

Indirect Coping Style scale and two from the Extroversion 

Personality scale, were omitted because of nonsignificant 

factor loadings. Because of previous research using the 

measures identified as indicators of Psychological 

Resources, descriptive statistics for the original scales 

are provided in parentheses in Table 8. All future 

references to the two scales will refer to the modified 

scales. 
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Table 8 

Psychological Resources Descriptive Statistics 

Type of Resource # Items Mean SD Range alpha 

Health Locus of Control 

Internal 6 17.51 2.66 9-24 .60 

Powerful Others 6 15.30 3.01 7-24 .62 

Chance 6 13.84 7.94 6-24 .62 

Personality 

Extroversion3 10 35.77 5.13 23-49 .72 

(12) (41.84) (5.81) (29-59) ( .72) 

Neuroticism 12 30.30 7.16 13-45 .78 

Coping Style 

Problem-focused 15 11.61 8.71 0-38 .87 

Seeks Social Support 6 4.70 4.29 0-15 .82 

Indirect8 20 13.68 10.76 0-46 .88 

(21) (14.01)(10.90) (0-46) (.88) 

Wishful Thinking 8 6.94 6.15 0-23 .85 

Avoidance3 9 5.48 4.60 0-18 .72 

(10) (5.81) (4.75) 0-19 .71 

Blames Self 3 1.26 1.68 0-6 .58 

aValues for original scale shown in parentheses. 
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Life Stressors 

Means, standard deviations, ranges, and correlations 

for Major and Minor Life Events and average dissatisfaction 

with how stressors were handled are presented in Tables 10 

and 11. Statistics for both the original and transformed 

variables are presented. Few major life events were 

reported by participants. Most participants reported that 

they were satisfied with the way they handled both major and 

minor life events. 

Table 10 

Correlations Among Life Stressor Variables 

Life Stressors Major3 MAJDSF Minor 

Major Events 

Dissatisfaction (MAJDSF) .12 

Minor Events 

Number (Minor) .42** -.36** 

Dissatisfaction -.13 .21* .24* 

aNumber of Major Events. 

**£<.01. 
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Table 11 

Life Stressors Descriptive Statistics 

Life Stressors Mean SD Range 

Major Events 

Number8 .99 .91 0-3.46 

(1.78) (2.24) (0-12) 

Average Dissatisfaction 1.91 0.81 1-5 

Minor Events 

Number® 2.64 1.61 0-7.81 

(9.55) (10.70) (0-61) 

Average Dissatisfaction 2.35 1.04 1-5 

®Original (untransformed) variables shown in parentheses. 

Interaction Between Life Stressors and Social Resources 

Means, standard deviations, ranges, and correlations of 

Interaction variables are presented in Tables 12 and 13. 

Interaction variables represent the interaction between 

major life stressors and Social Resources and between minor 

life stressors and social resources. Satisfaction scores 

for social support and stressors are included in Table 12 

because theoretically, interaction and satisfaction may be 

measuring the same underlying construct. 
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Table 12 

Correlations Among Interaction Variables 

Social Life Events INT 

Variable TOT8 DSFb MAJ DSFb MIN DSF MXS 

Social Support 

Dissatisfaction .20 

Major Events 

Number .24* • -.13 

Dissatisfaction .10 -.09 .11 

Minor Events 

Number (MIN) .16 -.32** .42** .21* 

Dissatisfaction .10 .23* .13 .30** .24** 

Interaction (INT) 

Major (MXS) .17 .18 .13 .15 --.02 .01 

Minor .59** .31** .12 .15 --.01 .05 .44** 

aTotal. bDissatisfaction. 

*£><.05. **^<.01. 
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Table 13 

Interaction Descriptive Statistics 

Interaction Mean SD Range 

Major X Social Support .15 1.00 -1.66 to 2.32 

Minor X Social Support .17 1.40 -3.18 to 3.65 

Neuroendocrine and Immune Measures 

Six serum samples were lost due to breakage in the 

centrifuge, leaving 90 samples for analysis. Samples from 2 

participants were inadequate for both Cortisol and EBV 

assays. One sample was assayed for Cortisol and one for 

EBV. One sample was inadvertently omitted from the EBV 

assay. Therefore, 89 samples were assayed for Cortisol and 

88 for EBV. Comparisons of groups based on the completeness 

of their neuroendocrine and immune data are presented in 

Table 15. Only one significant difference was found. The 

group with incomplete neuroendocrine and immune data showed 

higher Internal Health Locus of Control than the group with 

complete data. 

Multiple regression techniques, using the predictor 

variables in the model, were used to predict the missing EBV 

and Cortisol values. As a result of the regression, two 

variables, Social Support Integration and Indirect Coping 
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Style, were used to predict missing EBV values. Cortisol 

was not correlated with any model variable; therefore, the 

regression equation was null. Mean Cortisol levels were 

used to predict missing Cortisol data. Means, standard 

deviations, and ranges for neuroendocrine and immune 

measures are presented in Table 14. The values included in 

this table were calculated using data from 87 participants 

and estimated values for missing data for the remaining 9 

participants. Two EBV optical density readings at 405 nm 

were obtained for each serum sample. EBV values are the 

average of the duplicate readings. 

Table 14 

Cortisol and Epstein-Barr Virus Descriptive Statistics 

Measure Mean SD Range 

Cortisol3 4.56 1.16 1.41-8.91 

(22.10) (11.59) (1.98-79.39) 

EBVb .94 .38 .10-1.63 

(662.26) (298.70) (0-1200) 

a|i,g/dL values 

bAU/ml values 

shown 

shown 

in parentheses 

in parentheses 

• 
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Table 15 

Complete Versus Incomplete Neuroendocrine and Immune Groups 

Complete Group Incomplete Group 

(n = 87) (n = 9) 

Characteristic Mean SD Mean SD 

Emotional Support 24 .72 9 .24 26 .67 9 .90 - .60 

Tangible Support 15 .79 5 .05 18 .89 8 .77 -1 .62 

Information Support 11 .94 4 .42 11 .78 6 .40 .10 

Integration Support 29 .67 8 .11 28 .56 9 .34 .39 

Internal HLC 17 .33 2 .61 19 .22 2 .59 -2 .07* 

Extroversion PERS 35 .47 5 .13 38 .67 4 .33 -1 .80 

Problem-Focused WC 26 .21 8 .10 30 .56 13 .32 -1 .42 

Seeks Social Support WC 10 .61 4 .22 11 .56 5 .08 - .63 

Indirect WC 33 .45 10 .61 35 .89 12 .54 - .65 

Major Life Events .99 .90 .91 .97 .25 

Minor Life Events 2 .61 1 .58 2 .97 1 .96 - .63 

Major Dissatisfaction .22 .38 .14 .55 .67 

Minor Dissatisfaction 2 .38 1 .06 2 .06 .89 .87 

Major Interaction .09 .81 .32 .85 - .80 

Minor Interaction .12 .87 .38 1 .05 - .82 

(table continues) 
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Table 15 (continued) 

Complete Versus Incomplete Neuroendocrine and Immune Groups 

Complete Group Incomplete Group 

(n = 87) (n = 9) 

Characteristic Mean SD Mean SD 

Initial Physical Health 9 .01 4 .01 9 .44 4 .07 -.31 

Initial Psychological 17 .40 5 .71 14 .67 2 .69 1.42 

Follow-up Physical 9 .46 4 .26 8 .80 3 .55 .45 

Follow-up Psychological 17 .31 5 .06 15 .43 3 .71 O
 

00
 

Health 

Eight of the 96 participants failed to return follow-up 

questionnaires. Attempts to contact those participants by-

telephone failed. This may have been due to the returns 

being requested near Thanksgiving and Christmas holiday 

periods. The follow-up data consisted of the physical and 

psychological health items. Comparisons of groups based on 

the completeness of their follow-up data are presented in 

Table 16. None of the differences were significant. 

A conservative approach to handling the missing follow-

up data would be to simply replace the missing data with the 
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Table 16 

Complete Versus Incomplete Follow-up Health Groups 

Complete Group Incomplete Group 

(n = 88) (n = 8) 

Characteristic Mean SD Mean SD 

Emotional Support 24 .77 9 .25 26 .38 9 .88 - .47 

Tangible Support 15 .86 5 .52 18 .50 5 .21 -1 .30 

Information Support 11 .90 4 .62 12 .25 4 .56 - .21 

Integration Support 29 .65 8 .28 28 .63 7 .50 .34 

Internal HLC 17 .43 2 .62 18 .38 3 .11 - .96 

Extroversion PERS 35 . 66 5 .20 37 .00 4 .34 - .71 

Problem-Focused WC 26 .69 8 .53 25 .75 11 .20 .29 

Seeks Social Support WC 10 .65 4 .29 11 .25 4 .56 - .38 

Indirect WC 33 .45 10 .68 36 .13 12 .09 - .67 

Major Life Events .95 .88 1 .37 1 .19 -1 .27 

Minor Life Events 2 .58 1 .61 3 .36 1 .55 -1 .32 

Major Dissatisfaction 1 .92 .83 1 .84 .66 .27 

Minor Dissatisfaction 3 .36 1 .55 2 .58 1 .61 -1 .32 

Major Interaction .13 .79 - .04 1 .02 .54 

Minor Interaction .10 .77 .47 .71 -1 .31 

(table continues) 



Table 16 (continued) 

Complete Versus Incomplete Follow-up Health Groups 

72 

Complete Group Incomplete Group 

(n = 88) (n = 8) 

Characteristic Mean SD Mean SD Jt 

EBV .94 .39 .96 .28 -.15 

Cortisol 4 .55 1.19 4 .61 .73 -.13 

Initial Physical 8 .94 4.02 10 .25 3.69 -.88 

Initial Psychological 17 .11 5.66 17 .50 4.38 -.19 

initial health data from the first questionnaire. This 

approach may negate the effect of neuroendocrine and immune 

function on follow-up health. An alternate approach, using 

a regression equation to predict the missing values, was 

chosen. For each of the physical and psychological health 

scales, a regression equation was used with predictors of 

those scales from the hypothesized model. In the resulting 

regression equations, for each predicted variable, the only 

predictor was the corresponding variable from the initial 

questionnaire. Therefore, for the 8 missing follow-up 

questionnaires, missing follow-up health variables were 

predicted using only the initial health data. 
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Comparisons of initial and follow-up health variables 

are presented in Table 17, and descriptive statistics for 

initial and follow-up health measures are presented in 

Tables 18. Differences between health variables at the two 

measurement periods were not significant. Because of the 

nature of the checklist of symptoms {total number of 

symptoms marked), alpha reliabilities were viewed as 

meaningless and were therefore not computed. Correlations 

between the indicators of endogenous constructs and between 

indicators of endogenous constructs and indicators of 

exogenous constructs are presented in Table 19. 

Table 17 

Comparison of Initial and Follow-up Health Measures 

Initial Follow-up 

Measure Mean SD Mean SD 

Physical 9.05 4.00 9.39 4.19 -.10 

Psychological 17.15 5.54 17.13 4.97 .00 
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Table 18 

Initial and Follow-up Health Measures Descriptive Statistics 

Measure Items Mean SD Range alpha 

Initial Physical 4 9. .05 4. 00 3--21 .72 

Symptoms 1 3. .43 2. ,39 0--11 -

Self-rated 111 Health 3 5. .63 2. ,12 3--13 .76 

Initial Psychological® 12 17 .15 5 .54 12--35 .85 

Depressed Affect 6 8. .13 3. .11 6--20 .84 

Somatic/Retarded 6 9. .02 2, .96 6--18 .67 

Positive Affect 4 11. .80 3. .85 4--16 .78 

Follow-up Physical 4 9, .39 4, .19 3--24 .71 

Symptoms 1 3. .62 2, .69 0--13 -

Self-rated 111 Health 3 5, .76 2. .01 3--13 .78 

Follow-up Psychological3 12 17 .13 4 .97 12 -29 .84 

Depressed Affect 6 8 .07 2 .70 6--16 .82 

Somatic/Retarded 6 9 .06 2 .82 6--16 .70 

Positive Affect 4 12 .73 3 .30 4--16 .74 

includes Depressed Affect and Somatic/Retarded only. 
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Table 19 

Correlations of Outcome Variables with Other Model Variables 

EBV CRT PHI PS1 PH2 PS2 

Cortisol (CRT) -.08 

Initial Health 

Physical (PHI) .04 -.15 

Psycho. (PS1) .03 -.02 .36** 

Follow-up Health 

Physical (PH2) .00 -.18 .66** .41** 

Psycho. (PS2) -.09 -.13 .53** .70** . 60** 

Social Support 

Emotional .27** -.07 -.03 .19 -.01 .07 

Tangible .18 -.02 -.02 .00 -.05 -.04 

Informational .18 .01 .16 .13 .01 .01 

Integration .32** .01 .00 .24* .01 .15 

Internal HLC -.03 .09 -.29** -.14 - .29** -.19 

Extroversion .11 .04 -.23** -.34** -.18 -.21* 

Problem-Focused WC .15 -.02 .16 .22* .05 .14 

Seeks Social WC .17 -.07 .42** .36** .31** .30** 

Indirect WC .28** .01 .30** .39** .22* .29** 

*£<.05. **£<.01. 

(table continues) 
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Table 19 (continued) 

Correlations of Outcome Variables with Other Model Variables 

EBV CRT PHI PS1 PH2 PS2 

Major Life Events .05 .14 .12 .23* .23* .25* 

Minor Life Events .00 -.13 .37** .17 .40** ^ 32** 

Major Dissatisfaction .12 -.20* .07 .12 .10 .20 

Minor Dissatisfaction .04 -.08 .05 .25* .03 .13 

Major Interaction .12 -.07 -.10 .01 -.03 -.18 

Minor Interaction .23* -.08 -.11 .04 -.06 -.17 

*£<.05. **£K.01. 

Evaluation of the Proposed Full Structural Model 

The full structural equation model describes the 

relationship among latent constructs (Baldwin, 1989) . 

Initially the model was evaluated assuming no relationships 

among the indicators of the exogenous constructs (x's) or 

among the indicators of the endogenous constructs (y's). In 

order to test the full model with the limited amount of 

participant data available, subscales (as specified in the 

measurement models) were collapsed into items. Initial 

attempts to evaluate the model as specified in Figure 2 

failed, indicating a need to respecify the model. Given the 

negligible loadings of Health Locus of Control and 
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Extroversion Personality on the Psychological Resources 

construct, those items were eliminated from the model, and 

the name of the construct was changed to Coping Style. Due 

to the negligible relationship between Cortisol and other 

variables in the model, Cortisol was eliminated from the 

model, and duplicate optical density readings for EBV were 

used as indicators of the modified construct, Immune 

Function. Because of the low number of Major Events 

reported, with 37 participants reporting zero, the Major 

Events indicator of Stressors was dropped. Dissatisfaction 

with how Minor Events were handled was used as the second 

indicator of the Stress construct. Since the participants 

have low levels of stress and high levels of social support, 

the significance of the interaction term is doubtful. In 

addition, as a result of nonnormality of data, both stress 

measures and the interaction variable were transformed. 

This double transformation of the interaction variables 

resulted in complex measures which are virtually 

meaningless. Therefore, the Interaction Construct was 

dropped. 

The fit of the resultant model to the data was: %2 = 

123.96; df = 72; £ = .000; %2/df = 1.72; GFI = .874; AGFI = 

.817; RMR = 3.189; Coefficient of Determination (CD) for 

structural equations = .941. Item error terms were only 

correlated when such a correlation was theoretically 

reasonable. Item error terms for Initial and Follow-up 
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Psychological Symptomatology and Initial and Follow-up 

Physical Symptomatology and construct error terms for Coping 

Style and Social Resources constructs correlated. Error 

variances for initial and follow-up physical and 

psychological symptomatology and for EBV1 and EBV2 and 

loadings for initial and follow-up Psychological 

Symptomatology were set equal. The %2/df ratio suggests an 

adequate fit while other indices indicate significant 

differences between the data and the model. Subsequent 

elimination of the causal path from Immune Function to 

Follow-up Symptomatology resulted in a better fitting model. 

Fit indices for this model are: %2 = 114.78; df = 72; jo = 

.001; %2/&£ = 1.59; GFI = .874; AGFI = .817; RMR = 3.189; CD 

= .951. Only the item error terms for Initial and Follow-up 

Psychological Symptomatology and construct error terms for 

Coping Style and Social Resources constructs correlated, and 

only the error variances for EBV1 and EBV2 were set equal. 

The %2/df ratio suggests an adequate fit while other indices 

indicate significant differences between the data and the 

model. Correlation coefficients between constructs are 

presented in Table 20 and the standardized solution is 

presented in Figure 3. The loading for the dissatisfaction 

with how minor events were handled was nonsignificant. The 

item was retained in the model due to difficulty specifying 

a model for which a solution could be obtained without the 
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term. The only other nonsignificant path is the path from 

Impaired Immune Function to Initial Health-Related 

Symptomatology. Despite the evidence from this data to the 

contrary, it is believed that immune function affects 

health. Therefore, the path is retained in this model. 

However, an alternative model was developed in which this 

path was eliminated. 

Table 20 

Correlations Between Biopsvchosocial Constructs in the 

Modified Model 

Construct SRa CS LS IF IS 

Coping Style (CS) .52 

Life Stressors (LS) .00 .00 

Impaired Immune Function (IF) .28 .15 .00 

Initial Symptomatology (IS) -.02 .34 .88 -.04 

Follow-up Symptomatology (FS) -.02 .33 .86 -.04 .98 

aSocial Resources 
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An alternate, more parsimonious model was obtained by 

eliminating the nonsignificant path from Immune Function to 

Initial Symptomatology and by dropping the Seeks Social 

Support Coping indicator. Correlations among the constructs 

in this alternative model are presented in Table 21. Fit 

indices for the model shown in Figure 4 are: %2 = 86.17; df 

= 64; £ = .034; %2/df = 1.35; GFI = .885; AGFI = .837; RMR = 

2.626; CD = .955. The %2/df ratio suggests an adequate fit 

while other indices indicate significant differences between 

the data and the model. No additional modifications were 

made to the model in order to retain theoretical 

meaningfulness. The only nonsignificant path (_z = -1.18) 

retained was from Psychological Resources to Initial 

Symptomatology. As in the previously defined models, the 

loading for Minor Event Dissatisfaction was not significant. 

All modification indices for this model were minimal. 
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Table 21 

Correlations Between Biopsvchosocial Constructs in the 

Alternative Model 

Construct SRa CS LS IF IS 

Coping Style (CS) .29 

Life Stressors (LS) .00 .59 

Impaired Immune Function (IF) .29 .09 .00 

Initial Symptomatology (IS) -.09 .36 .94 -.03 

Follow-up Symptomatology (FS) -.09 .35 .93 -.03 .98 

aSocial Resources 
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CHAPTER IV 

DISCUSSION 

Participants 

Participants in this study were older women who engage 

in activities at senior centers. Because of the nature of 

this sample, participants were more likely to be active, 

have less stress, have more social support, and be healthier 

than the general population of older women. Most were 

Caucasian, well educated, and had adequate incomes. The 

unique characteristics of this sample should be considered 

when comparing findings of this study with other research. 

Measurement Models 

Social Resources 

Measures of social resources were obtained using a 40-

item scale developed by Krause and Markides (1990) . 

Internal consistency of items on the four subscales, 

especially Tangible Support, were much higher (.83 versus 

.67) for the present study than for the Krause and Markides 

(1990) sample. Their results were based on 351 older adults 

(66% female, 34% male). The homogeneity of the present 

sample and gender differences in social support may account 

for the differences in the findings in the present study and 

those of Krause and Markides (1990) . All measures of social 
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support were significantly correlated. As might be expected 

from participants at senior centers, most participants 

indicated that the level of support was About Right. High 

levels of social support were expected due to the social 

nature of this group of participants. Exploratory factor 

analysis indicated two distinct factors, social support 

received and social support given. The failure of such a 

meaningful factor structure in the Krause and Markides 

(1990) sample may be due to gender differences. It is 

suggested that when social resources are measured, separate 

analyses for males and females are appropriate. The fit of 

the four-factor model to the data compares favorably with 

that of Krause and Markides (1990). As in their study, 

Emotional Support had the highest loading on the Social 

Resources latent construct. 

Psychological Resources 

Factor analyses failed to identify meaningful factors 

for the Psychological Resources construct. This problem may 

be due, in part, to scales being from three different 

measures. However, when factor analyses were run using only 

the corresponding items from each measure, meaningful 

factors were not identified within the three measures 

(Health Locus of Control, Personality, Ways of Coping). The 

low Cronbach alphas for Health Locus of Control and low 

correlations among these variables may explain the low 

loading of this indicator on the Psychological Resources 
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construct. The mean scores for the scales indicated high 

Internal Health Locus of Control and Extroversion for this 

sample. Scores on Coping Style measures were lower for all 

styles than in previous samples of outpatients, spouses of 

patients, and medical students (Vitaliano et al., 1985). 

Several participants expressed difficulty in identifying a 

recent stressful event to consider when completing the Ways 

of Coping Checklist. Low stress levels and a tendency for 

older adults to be less psychologically oriented, may 

account for lower scores on all coping styles. 

Health 

Two meaningful factors, Psychological Symptomatology 

and Positive Affect, were identified from the CES-D. The 

first factor, which included the items on the previously 

identified Depressed Affect and Somatic/Retarded Activities 

subscales, was used as a measure Psychological 

Symptomatology. Earlier studies identified three or four 

factors (Krause & Markides, 1990; Radloff, 1977). The 

homogeneity of the present sample and low scores on 

Psychological Symptomatology may account for the factor 

groupings. When the twelve items from the CES-D, the 

Symptom score, and the three items of Self-Rated Health were 

factor analyzed, two factors emerged, Physical and 

Psychological Symptomatology. Other studies have not 

included both physical and psychological symptomatology in 

factor analyses. The confirmatory factor analyses revealed 
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a good fit of the model to the data. However, the 

reliability of the measures is questionable, given that this 

model failed to fit data from the same measures at follow-

up. Perhaps, other factors emerged as time passed, when 

participants completed questionnaires at home, and/or when 

other items were included in the questionnaire. Only the 

Physical and Psychological Symptomatology items were 

included on the follow-up questionnaire. Although the 

length of the initial questionnaire and other topics on the 

initial questionnaire (e.g., social support, stressors) may 

have influenced responses, the presence of such a method 

variance factor is unknown. An alternate explanation for 

the difference in factor structure across measurement 

periods may suggest that the factor structure at initial 

measurement was a chance finding. This explanation is 

doubtful since all indices indicated a good fit. Additional 

research is needed regarding the factor structure of 

symptomatology or health when both psychological and 

physical health are included. 

Other Model Variables 

Stressors and Interaction 

The marginal presence of stress within this sample 

likely relate to the characteristics of the sample. The 

small number of Major Events and Minor Events reported and 

the high satisfaction level with how those events were 

handled likely contributed to these marginal effects of 
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stress. Low variability within all of the stressor measures 

made comparisons between those with high and low levels of 

stress impossible. Low levels of stress, particularly major 

stress, and high levels of social support likely account, in 

part, for the failure of the interaction term to contribute 

to the model. In addition, data transformations to improve 

normality made conceptual interpretation of the interaction 

indicators impossible. More research is needed to help 

determine the causal link between stress and illness. 

Neuroendocrine and Immune System Function 

Further evidence of low levels of stress within this 

sample comes from the lack of relationship of Cortisol, the 

stress hormone, with measures of immune function or 

symptomatology. Because of low levels of stress and the 

failure of Cortisol to correlate with any other measure in 

the proposed structural model, Cortisol was dropped from the 

model. As expected with an older population, the average 

Cortisol level within the group was slightly higher than 

general population norms. Cortisol has been related to 

illness and depression among participants who are highly 

stressed or have chronic stressors (Leake et al., 1989, 

McNaughton et al., 1990, & Targum et al., 1989). The lack 

of variability within stressor measures, low levels of 

stress, and low levels of depression within this group 

likely account for failure of Cortisol to contribute to the 

model of interrelationships among biopsychosocial variables. 
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Average EBV levels compare favorably with those found 

in other studies of older adults (Glaser, Strain et al., 

1985) . Although limited research is available on coping 

style and immune function, Glaser et al. (1993) has 

suggested a relationship between poor coping style and 

higher EBV levels, a suggestion which is supported by a 

significant correlation between EBV and indirect coping 

style in the present study. The relationship between EBV 

and coping style indicates that less direct coping 

mechanisms may negatively impact the immune system function. 

Smith, Patterson, and Grant (1990) have also associated 

indirect coping style with more illness. The unexpected 

positive effect of Social Resources on EBV may relate to 

high levels of social support within this population. These 

individuals are likely to respond to others who are 

experiencing difficulties, possibly making social support 

the result of impaired functioning rather than the cause. 

The specific role of the immune system on health 

remains unclear. Perhaps, a longer time delay is required 

before an impaired immune system results in symptomatology. 

The inclusion of multiple measures of immune function and 

longitudinal research will likely help determine causal 

links between immune function and health. 

Proposed Model 

The proposed model, with psychological resources 

(coping style), social resources (support received), and 
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stress as exogenous constructs and immune variables, initial 

symptomatology, and follow-up symptomatology as endogenous 

constructs, provided an adequate fit to the data. The 

failure of immune function to contribute to follow-up health 

may relate to the short time (two weeks) between initial and 

follow-up evaluation and the limited number of immune 

measures. Modification indices suggest that initial 

symptomatology is not caused by immune function. 

Differences in initial and follow-up symptomatology suggest 

that other factors may be influencing follow-up values. 

When the paths from Immune Function and Social Resources to 

Initial Symptomatology and the Seeks Social Support Coping 

indicator were dropped, the path from Coping Style became 

negative, but nonsignificant, suggesting that the effect of 

Social Resources may be affecting health through Coping 

Style. 

Limitations of the Study 

Generalization of the results of this study are limited 

to that group of older women from suburban areas, who are 

relatively active, have low stress levels, high levels of 

social support, and adequate incomes. Most participants 

were Caucasian. Because of gender and ethnic differences in 

the variables investigated, particularly social support, 

results can not be generalized to men, other ethnic groups, 

or to the general population of older women. The use of 

only two measures of neuroendocrine and immune function and 
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the failure of one of those measures to contribute to the 

model limited the ability to understand causal links of the 

neuroendocrine and immune construct. 

Areas for Future Research 

Replication of this study is suggested for men, other 

ethnic groups, groups in rural and urban areas and in other 

geographic locations. Other groups may cope differently, 

experience different stressors, and have different social 

resources. The relationship between social resources and 

coping strategies may provide a better understanding of 

possible interventions for those who are vulnerable to 

stress. The expansion of the social resource measure to 

include both positive and negative social interactions, as 

suggested by Finch et al. (1989), could help to clarify the 

importance of negative interactions and provide additional 

insight into the interrelationships among psychosocial 

factors and health. 

Longitudinal studies designed to investigate the 

mediating effects of neuroendocrine and immune function on 

health and specific mechanisms of that mediation are needed. 

The inclusion of additional multiple measures of 

neuroendocrine and immune function (e.g., ratio to T helper 

to T suppressor cells, number of NK cells, levels of IgA and 

IgM antibodies, mitogen response to PHA and Con A) in a 

model of biopsychosocial factors and health are needed to 

help understand the causal links between these factors and 
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health. Further understanding of these relationships are 

needed so the anticipatory and preventive interventions to 

improve quality of life, health, and well-being may be 

provided for this ever-increasing population of older adult 

women. 
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Informed Consent for Blood Draw and 
Biopsycfaosocial Study of Stress and Coping 

I, . < agree to 
participate in a study investigating psychological and 
physiological factors involved in stress and coping. 

I understand that I will have a small blood sample drawn 
(approximately 10 cc's which is less than 2 tablespoons). I 
understand that in agreeing to have 10 cc's of blood drawn there 
is a risk of bruising at the withdrawal site. I also realize 
that, as with any blood draw, there is a slight risk of becoming 
light-headed or even fainting. Given this, I understand that 
there will be no additional compensation (financial or otherwise) 
if I suffer any adverse effects as a result of my participation 
in this study. 

I understand that I will complete a questionnaire (which will 
take approximately 1 hour). The questionnaire will include items 
concerning demographics, health experiences and symptoms, 
medication use, recent events and how I coped with them. 

I further understand that I am free to withdraw my consent and 
discontinue participation at any time with no adverse 
consequences to myself. 

I understand that in approximately 2 weeks I will receive a 
questionnaire in the mail which will take about 15 minutes to 
complete. I will complete the questionnaire and return it in the 
enclosed postage-paid envelope. 

I understand that I will be given $10 to compensate me for my 
time and effort during the blood draw and questionnaires. 

If I have any questions or problems that arise in connection with 
my participation in this study, I should contact either Dr. 
Kimberly Kelly or Dr. Charles Guarnaccia in the Department of 
Psychology of the University of North Texas at 817-565-2671. 

I understand that this form must be completed and returned before 
my participation in any part of the study. I have received va 
copy of this informed consent for my records. 

(Print Name) 

(Signature of participant) (Today's Date) 

(Signature of Witness) (Today's Date) 

PROJECT REVIEWED BY THE COMMITTEE FOR PROTECTION OF HUMAN 
SUBJECTS AT THE UNIVERSITY OF NORTH TEXAS (817-565-3940) 



APPENDIX B 

DEMOGRAPHIC QUESTIONNAIRE ITEMS 

96 



97 

1. AGE 

1 A L 7 H a U E ¥ l Y . 

E © Z a B l R W 0 M 1 M 

2. Circle the number associated with your ethnicity. 
1 2 3 4 5 6 

Caucasian African- Hispanic Asian Native Other 
American American 

3. Circle the number associated with your current marital 
status. 

1 2 3 4 5 
married widowed single (never married) separated divorced 

4. How many times have you been married? 
5. What is the length of your most recent marriage in years? 
6. How many children do you have (both natural and acquired)? 
7. Counting yourself, how many people live in your household? 

8. Are you employed? Yes Ho 
If yes, what is your job title?. 
How many hours per week do you work?, 
How stressful is this work for you? Circle the number. 

1 2 3 4 5 
not at all somewhat moderately very extremely 
stressful stressful stressful stressful stressful 

9. Are you involved in any volunteer, community service, or 
church activities? Ho tes, one Yes, two Yes, more than two 

10. Circle the number corresponding to your level of education. 
1 2 3 4 5 6 

less than seme high high school some college college graduate 
8th grade school diploma or GED degree work 

11. Circle the number corresponding to your gross annual 
household income before taxes (that is the total income for 
everyone who lives in your home as a family unit). 

1 2 3 4 5 
less than $10,000 to $20,000 to $30,000 to more tlum 
$10,000 $19,999 $29,999 $39,999 $40,0000 

12. How adequate is this income to meet your needs? 
1 2 3 4 

not nearly not quite adequate more than 
enough enough enough 

13. Health Habits: 
Smoking: 1 2 3 

none less than 1 pack or more 
1 pack a day a day 

Alcohol: l 2 3 4 
none a few times a week every day have alcohol problem 

Exercise: l 2 3 
rarely occasionally regularly exercise 

14. Have you recently taken a flu shot? Yes No 
If yes, when? 
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15, About bow many times have you gone to a physician, for 
yourself,, in the past year? 
If once or more, for what reason(s)? 

16. Have you been hospitalized or taken to the emergency room 
for any illness or injury In the past year? Yes No 
If yes, for what reason(s)? _ _ _ 

17. Do you currently have chronic/serious illness (e^? Yes No 
If yes, what illness(es)? 

18. What medication are you are taking and for what disorder? 
Medicat ion Di sorder 

Which of these medications have you taken in the past 24 
hours?. 
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The 11 questions below ask about the amount of emotional support that 
you might have received from others in the PAST YEAR. In the space to 
the left of each question, enter the number of the response that best 
describes how often during the PAST YEAR you received this type of 
emotional support. 

1 2 3 4 
Never Once in a While Fairly Often Very Often 

HOW OFTEN BORING THE PAST YEAR HAS SOMEONE ... ? 

^PPort^thTt T L T t ^ 8 0 n e q U e 8 t i 0 n B a b o u t t h e emotional 
satis tiedwith^hea ^ - r e c e i v e d from others in the PAST YEAR - Are you 

others or do you wi ah°th!it ̂ t h " * 1 0 0 4 1 0 U p p O r t t h a t * o u h a v e received from 
often? Circle t L n ^ ^ f ther8 ^ ^ t h i° ° f b e l p more often or less 

WAS PROVIDEdTTT̂ ' 0 M A V K R A G E* t h e 'rYPE op HELP DESCRIBED IN THE 11 ITEMS ABOVE 

Hot Nearly 
Often Enough 

Not quite 
Often Enough 

About Right A Little 
Too Often 

Much Too 
Often 

m v Z»2U e 8^ 0 n s a s* a l x m t amount of information that people 
given you to help you deal with problems you might have had. 
„ number that best describes how often in the PAST YEAR you were 

given such information. 

„ 1 2 3 4 
Never Once in a While Fairly Often Very Often 

HOW OFTEN DURING THE PAST YEAR HAS SOMEONE 

IN THE^PAST YEAR, THE HELP DESCRIBED IN THE 7 ITEMS ABOVE MAS PROVIDED. , 

Often^Enouffh ^ 
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The 9 questions below ask about tilings people might have done for you or 
things they might have given to you. Knter the number that best 
describes how often during the PAST YEAR these things were done for you 
or given to you. 

1 2 3 4 
Never Once in a While Fairly Often Very Often 

HOW OFTEN DURING THE PAST YEAR HAS SOMEONE . . • ? 

*** 7112 PAST YEAR. THE HELP DESCRIBED IK THE 9 ITEMS ABOVE WAS PROVIDED. . 
1 2 3 4 5 

Not Nearly Not quite About Right A Little Much Too 
Often Enough Often Enough Too Often Often 

The 13 questions below ask about things you may or may not have done for 
others. Enter the number that best describes how often during the PAST 
YEAR you did these things for others. 

1 2 3 4 
Never Once in a While Pairly Often Very Often 

HOW OFTEN DURING THE PAST YEAR HAS SOMEONE .. • ? 

HOW OFTEN DURING THE PAST YEAR HAVE YOU. . . ? 

IN THE PAST YEAR/ I PROVIDED THE HELP DESCRIBED IN THE 13 ITEMS ABOVE .. 

1 2 3 f I 
Not Nearly Not quite About Right A Little Much Too 
Often Enough Often Enough Too Often Often 
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Circle YES if the event happened directly to you in the PAST 6 MQNl'HS. 
Circle HO if the event did not happen directly to you in the PAST 6 MONTHS. 

If the event happened to you in the past six montha. Indicate hem 
satisfied you were with hov J*00 dealt with the event. 

I 2 3 4 5 
somewhat neither satisfied somewhat rery 
satisfied nor dissatisfied dissatisfied dissatisfied 

rery 
satisfied 

IN THE PAST 6 MONTHS DID THE FOLLOWING HAPPEN TO YOU? 

YES NO 1. You had a serious argument and broke up with a close 
friend or family member. 

Tour satisfaction with how yen handled it? 

YES NO 2. A close member (relative) died. 
If more than one family member died, how many? 
For the relative who died that you were closest to, 
how emotionally close were you at the time? 

1 2 3 
very close fairly close not close at all 

how sure were you that he/she would die at the time? 
1 2 3 4 5 

absolutely very fairly not very it was completely 
sure sure sure sure unexpected 

Toor satisfaction with how you haxulled it? 

YES NO 3. A close friend (not a relative) died. 
If more than one close friend died, how many? 
For the friend who died that you were closest to, 
how emotionally close were you at the time? 

1 2 3 
very close fairly close not close at all 

how sure were you that he/she would die at the time? 
1 2 3 4 5 

absolutely very fairly not very it was completely 
sure sure sure sure unexpected 

Tour satisfaction with how you handled it? 

YES NO 4. A close friend or relative had to move away 
(institutionalized, nursing home, extended 
hospitalization, etc.). 

_ T o u r satisfaction? 

YES NO 5. A close friend(s) or relative(s) moved away by choice. 
Tour satisfaction? 

YES NO 6. You moved. 
Tour satisfaction? 

YES NO 7. A new person moved into your household. 
Tour satisfaction? 

YES NO 8. A person moved out of your household. 
TOUT satisfaction? 

YES NO 9. A serious physical illness started/got much worse for 
you. 

Tour satisfaction? 

YES NO 10. A serious physical injury occurred/got much worse for 
you. 

Tour satisfaction? 
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YES NO 11. A serious physical illness occurred/got much worse for 
your spouse/mate. 

TOUT satimfactloot 

YES NO 12, A serious physical injury occurred/got much worse for 
your spouse/mate. 

TOOT mati»£*ctianT 

YES NO 13. You were hospitalized. 
Tour satisfaction? 

YES NO 14. Your spouse/mate hospitalized. 
Tour satisfaction? 

YES NO 15. You changed jobs or started a job. 
Tour satisfaction? 

YES NO 16,, You stopped a job but did not go to another job 
(retired, fired, quit). 

Four mmtl/ifmctioa? 
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Knter the number that corresponds to how often the event happened directly 
to you in the PAST ONE MONTH. If it did not happen, leave it blank. 

1 2 3 4 5 
one time a few fairly very just about 

times often often every day 
If tb0 0vmat happened to you in eli« past month, indicate your satisfaction with 
bow you doa.lt wit.h tii« event, 

1 2 3 4 5 
very somewhat neither satisfied sanewhat **ty 

satisfied satisfied nor dissatisfied dissatisfied dissatisfied 

HOW OFTEN IN THE PAST ONE MONTH DID THE FOLLOWING HAPPEN TO YOU? 

1. Your pet was very sick and needed extra attention. 
Tour satisfaction with hem yoa handled it? / 

2. You had to stop a hobby/sport/other recreational activity. 
Tour satisfaction? 

3. You called off a planned (weekend or longer) vacation. 
Your satisfaction? 

4. You had to attend a funeral service. 
Tour satisfaction? 

5. You broke an important rule/commandment of your religion. 
Tour satisfaction? 

6. You ran out of money and could not cover living expenses. 
Tour satisfaction? 

7. You received threatening news from a creditor. 
Tour satisfaction? 

8. You had an unexpected expense over $50.00. 
Tour satisfaction? 

9. Your car broke down. 
Tour satisfaction? 

!0. Your household plumbing, electrical, etc. broke down. 
. Tour satisfaction? 

11. Your home had too much or too little heat for a day or 
more. 

Tour satisfaction? 

12. A household appliance broke down or stopped running well. 
Your satisfaction? 

13. Your neighbor's noise disrupted your sleep. 
Tour satisfaction? 

14. You had to wait a long time for a repair person. 
Your satisfaction? 

15- You saw unwanted household pests (roach, mouse, spider). 
Your satisfaction? 

16. Your child(ren) or grandchild(ren) became sick and needed 
your attention. 

Tour satisfaction? 
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_17. You had an argument with a family member (not spouse). 
Tour satisfaction? 

_18. You argued with your spouse. 
Tour satisfaction? 

19. You were criticized by your child(ren). 
_ Tour satisfaction? 

20. You discovered your child has problem with his/her spouse. 
Tour satisfaction? 

_21. You were criticized/blamed for something by family member. 
Tour satisfaction? 

22. Your usual visit with your child(rexi) or grandchild(ren) 
was cancelled or postponed. 

Tour satimfaction? 

23. You discovered that your child has a problem at work. 
Tour aatiafaction? 

_24. You were criticized by your spouse/mate. 
Tour satisfaction? 

J25. You were critical of your spouse/mate. 
Tour satisfaction? 

J26. A casual acquaintance or a distant relative died. 
Tour aatiafaction? 

21. You were criticized by a friend/acquaintance. 
Tour satisfaction? 

28. You argued with a friend/acquaintance. 
Tour satisfaction? 

29. Your friend/acquaintance failed to show up for scheduled 
meeting. 

Tour satisfaction? 

30. You missed an important appointment. 
Tour satisfaction? 

_31. Your friend/acquaintance did not return your call. 
roar satisfaction? 

_32. You met an unfriendly or rude person. 
Tour satisfaction? 

_33. You had a physical illness or injury occur or get worse. 
Tour satisfaction? 

34. Your allergies flared up or air pollution caused you 
extended discomfort. 

Tour satisfaction? 

__35. You began a day with physical pain or discomfort. 
Tour satisfaction? 

_36. You got veiry tired in a short time. 
Tour satisfaction? 
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Physical Problems Checklist: Place a check mark beside each 
item that applies to you now or in the PAST ONE WEEK. 

poor health always feel sick trouble sleeping 

feel weak/tired get sick often loss of appetite 

fever or chills skin problems vision or eye 
problems 

hearing problems sinus problems problems with 
swallowing 

sore throat heart problems breathing 
difficulty 

coughing high blood pressure joint/muscle 
pain 

trouble walking shakiness blackouts/ 
fainting 

headaches nausea/vomiting 
or stomach problems 

kidney or diarrhea or 
bladder problems constipation 

List any other physical health problems experienced in the 
past week not mentioned above. 
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Follow-up Questionnaire Agreement 

I agree to complete a questionnaire that I will receive in 
the mail in about 2 weeks. 

I will return the completed questionnaire in the postage-
paid envelope which will be enclosed. 

Name: 

Address: 

Telephone Number: ( ) 

I have received $10 compensation for my time and effort 

(Signature) (Date) 

(Witness) (Date) 

THANK YOU VERY MUCH 
FOR YOUR PARTICIPATION. 
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Date 

Dear Ms. , 

Thank you for participating in the recent health survey for 
women. 

Enclosed is a short one-page (front and back) questionnaire. 
Please complete the questionnaire as soon as possible and 
return it in the enclosed postage-paid envelope. 

I appreciate your help. Thank you very much. 

Sincerely 

Alice Carter, Ed.D. 
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