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Psychosocial Stress and Prostate Cancer:
A Theoretical Model

Gary L. Ellison, PhD; Ann L. Coker, PhD; James R. Hebert, ScD;
Maureen Sanderson, PhD; Charmaine D. Royal, PhD; Sally P. Weinrich, PhD

African-American men are more likely to develop and die from prostate cancer than
are European-American men; yet, factors responsible for the racial disparity in incidence
and mortality have not been elucidated. Socioeconomic disadvantage is more prevalent
among African-American than among European-American men. Socioeconomic disad-
vantage can lead to psychosocial stress and may be linked to negative lifestyle behav-
iors. Regardless of socioeconomic position, African-American men routinely experience
racism-induced stress. We propose a theoretical framework for an association between
psychosocial stress and prostate cancer. Within the context of history and culture, we
further propose that psychosocial stress may partially explain the variable incidence of
prostate cancer between these diverse groups. Psychosocial stress may negatively im-
pact the immune system leaving the individual susceptible to malignancies. Behavioral
responses to psychosocial stress are amenable to change. If psychosocial stress is found
to negatively impact prostate cancer risk, interventions may be designed to modify re-

actions to environmental demands. (Ethn Dis. 2001;11:484—495)

Key Words: African American, Prostatic Neoplasms, Psychological Stress, Race

Introduction

African-American men have a prostate
cancer incidence rate 63 percent higher than
European-American men and are more than
twice as likely to die from the disease.! On
average, African Americans are at a socio-
economic disadvantage when compared to
European Americans. For example, poverty
rates for African Americans are over three
times those for European Americans.? Pov-
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erty, alone, does not explain the racial dis-
parity in incidence of prostate cancer. How-
ever, it sets the context in which social, psy-
chological, and behavioral factors can be
identified.> Economic disadvantage limits
one’s ability to access resources, can cause
psychosocial stress, and may be linked to
negative behaviors such as cigarette smok-
ing, alcohol use, and physical inactivity,
which can affect health and modulate stress
through a variety of mechanisms. More-
over, individuals in society who are more
economically robust are exposed to a vari-
ety of resources that may buffer the effects
of social and environmental stress.* Thus,
socioeconomic status (SES) may be consid-
ered a measure of coping resources. Histor-
ically African-American men, regardless of
socioeconomic position, have been exposed
to racism, which can be an added source of
psychosocial stress.> Racial disparities in
health must be examined within the context
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of the history and culture that shape the
lives of African Americans. This observa-
tion has been most notable with studies in-
vestigating the racial disparities in high
blood pressure prevalence.®® James et al
found that high John Henryism, a strong
predisposition to cope actively with psy-
chosocial stressors in one’s environment,
did not increase high blood pressure prev-
alence. However, when combined with lim-
ited economic resources, the prevalence
was increased among African Americans.®
This association did not hold true for Eu-
ropean Americans. In other words, among
African Americans, a strong desire to
achieve what is valued in American society
was thwarted by limited economic resourc-
es and proved to be stressful; this was not
the case among European Americans.

In this manuscript, we develop and pre-
sent a theoretical model for an association
between psychosocial stress and prostate
cancer and suggest that stress may explain
the higher incidence among African-Amer-
ican, relative to European-American men.
We begin by presenting the epidemiology
of prostate cancer, in which relevant risk
factors are discussed, followed by a theo-
retical framework that chronicles the psy-
chological, social, and biological rationales
for this association.

Epidemiology of Prostate Cancer

Prostate cancer is the most frequently di-
agnosed cancer in the United States (US)
and the second leading cause of cancer
deaths among men.” A clear feature of pros-
tate cancer is the disproportionate incidence
and mortality rates among African-Ameri-
can men relative to men in other US racial
groups. From 1988 to 1992, the age-adjust-
ed incidence was 34 percent higher among
African-American men compared to Euro-
pean-American men (180.6 vs 134.7 per
100,000, respectively) and mortality was
more than twice as high (53.7 vs 24.1 per
100,000, respectively).! Even among men
diagnosed at the same stage, the ratio of
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African-American to European-American
age-adjusted mortality rates range from 1.9
for men diagnosed at local stages to 2.4 for
men diagnosed at distant stages.® Despite
widely variable incidence rates, the preva-
lence of latent prostate cancer, defined as
those lesions found during autopsy or sur-
gical removal of the prostate, is similar
around the world.® In addition, men mi-
grating from countries where the incidence
of prostate cancer is low assume the inci-
dence rate of the host country.!® Given the
similar prevalence of latent prostate cancer
in low- and high-risk countries, and the in-
creasing incidence of prostate cancer re-
sulting from migration, social and/or envi-
ronmental factors may play an important
role in promoting carcinogenesis.>!!

There are few known modifiable risk fac-
tors for prostate cancer, and factors respon-
sible for the higher incidence among Afri-
can-American men have not been identi-
fied. Age is the strongest risk factor for
prostate cancer, and the occurrence of pros-
tate cancer before 50 years of age is rare.!-'
The genetic characteristics of prostate can-
cer are unclear. A genome-wide search pro-
vided evidence for prostate cancer suscep-
tibility on chromosome 1 (HPC 1).!? Family
history of prostate cancer, which combines
genetic risks and shared environmental ex-
periences, has been associated with a two-
to three-fold increase in prostate cancer risk
in case-control studies.'*'® Cohort studies
have consistently reported a 65% to 70%
increase in prostate cancer risk in sons of
fathers diagnosed with prostate cancer.'®%
These associations are homogeneous across
cultures and thus do not explain the in-
creased incidence among African-American
men.

Studies investigating the effects of life-
style behaviors, such as cigarette smoking,
alcohol consumption, physical activity,
and diet on the risk for prostate cancer
have provided inconsistent results. Some
case-control studies found an increased
risk of prostate cancer for greater smoking
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duration?'-?? while others found no associ-
ation.?*?* Prospective studies have reported
a higher incidence of prostate cancer due
to smoking.?526 Similar prostate cancer in-
cidence and mortality rates due to smoking
have been observed between African-
American and European-American men.>>?728

Few studies have investigated prostate
cancer risk associated with alcohol con-
sumption. A population-based case-control
study reported a strong risk of prostate can-
cer associated with consuming large quan-
tities of alcohol, independent of smoking.?
Other case-control studies®*Y and cohort
studies®*' have not reported a statistically
significant association between alcohol use
and prostate cancer.

Physical activity is hypothesized to re-
duce the risk of prostate cancer. However,
results of recent epidemiological studies
have been equivocal. Leisure and occupa-
tional activities have been found to reduce
the risk of prostate cancer in two case-con-
trol studies,3>* while physical activity was
not associated in another case-control
study.?** Prospective studies have been
equally inconsistent, with one study report-
ing no association between prostate cancer
and physical activity,* while others report-
ed a reduction in risk for prostate cancer at
strenuous levels of physical activity.?637
Again, these studies do not explain the ra-
cial disparity in incidence of prostate can-
cer.

Several case-control studies have found
an increased risk of prostate cancer to be
associated with a diet high in fat,3*3%4 but
cohort studies have been inconsistent in af-
firming this finding.*>* Few studies of diet
and prostate cancer risk have included a
sufficient number of African-American men
to study this association. However, one
large case-control study, which included
several ethnic groups concluded that a diet
high in saturated fat accounted for approx-
imately 10 percent of the difference in pros-
tate cancer incidence between African-
American and European-American men,3*

suggesting that other factors, perhaps not
yet measured, are responsible for the higher
incidence among African Americans.

Results of studies addressing the effect of
SES on the incidence of prostate cancer
have been as inconsistent as the operational
definition of SES itself. Individuals with 13
or more years of education had an increased
risk of prostate cancer compared to men
with zero to six years in both African-
American (OR = 2.3; CI = 1.1-5.2) and
European-American (OR = 1.5; CI = 1.2—
1.9) men in a hospital-based case-control
study.’ Studies that used ecological mea-
sures of SES suggest that racial differences
in incidence rates persisted even after ac-
counting for SES.47-50

Psychological and Biological Stress
Responses to Environmental Demands

Psychosocial stress results when environ-
mental demands tax or exceed the adaptive
capacity of an individual, causing psycho-
logical and biological changes that may
place persons at risk for disease.’’ Lazarus
and Folkman developed a model of psycho-
logical stress that described how environ-
mental demands could produce biological
stress responses.”> When confronted with
environmental demands, individuals evalu-
ate whether the demands are a threat and
whether resources are available to cope
with the demands. Individuals who evaluate
these demands as threatening, and lack re-
sources to cope adequately with them, per-
ceive themselves as stressed.’'>? Thus, in-
dividual appraisals of environmental de-
mands determine the magnitude of psycho-
logical reactions and their resulting
biological responses.?

The biological response to stressful stim-
uli involves the activation of two inter-re-
lated systems: the sympathetic-adrenal
medullary system (SAM), and the hypotha-
lamic-pituitary-adrenocortical (HPA) axis.5"*
Activation of SAM is designed to assist the
organism in dealing with acutely stressful
situations. The adrenal medulla and/or sym-
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pathetic nerve endings release epinephrine
and norepinephrine, catecholamine hor-
mones.’! These hormones are released in an
effort to maintain normal physiological
functioning and to facilitate adaptive behav-
ior of the organism when stressed.’!>*3
Baum et al suggested that, in emergency
situations, epinephrine is released to pro-
vide a biological advantage to the organism,
and thus allow it to respond more rapidly
to danger.** This physiological response to
stress may be brief because the organism
adapted quickly or the stressor itself was
acute. Prolonged elevation of catechol-
amines may either enhance’? or have a dam-
aging effect on cellular immunity.>

In situations where adaptation of the or-
ganism is not achieved, as in the case of
prolonged or chronic stress, the result is
massive release of corticosteroids from the
HPA axis.” The HPA axis is activated by
the secretion of the corticotrophic releasing
hormone (CRH) by the hypothalamus. CRH
stimulates the anterior pituitary gland,
which secretes adrenocorticotrophic hor-
mones (ACTH). ACTH activates the adre-
nal cortex to secrete corticosteroids. >
HPA axis activity was the basis of Selye’s
general adaptation syndrome (GAS), for
which he defined three stages.>® During the
alarm stage, large amounts of corticoste-
roids are released to meet the initial de-
mands of the stressor. The stage of resis-
tance involves adaptation to the stressor, but
output of corticosteroids remains high. The
last stage, exhaustion, occurs during pro-
longed exposure to the stressor, rendering
the HPA axis unable to mount a stress re-
sponse; causing a breakdown of tissues and
organs. In contrast to the effects of sym-
pathetic activity and circulating epineph-
rine, corticosteroids (eg, cortisol in humans)
may exert harmful effects on immune func-
tion, limiting the ability of the immune sys-
tem to fight virally infected and cancerous
cells.>?
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Stress and Immune Functioning

Psychosocial stress causes a series of
physiological changes and involves activa-
tion of a complex behavioral-neural-endo-
crine system.”” The presence of corticoste-
roid hormones, released via the HPA axis,
are increased in plasma as a result of chron-
ic stress and a sustained increase in these
hormones has an immunosuppressive ef-
fect.’ Experimental models have dem-
onstrated stress-induced corticosteroid hor-
mone production resulting in a decrease in
circulating lymphocytes and natural killer
cell cytotoxicity.® Natural killer cells are
important aspects of the immune system
that are capable of recognizing and destroy-
ing newly forming tumor cells.®® Conse-
quently, environmental stressors perceived
as severe in humans consistently have been
related to increased urinary corticosteroid
concentration®® and low, natural-killer cell
cytotoxicity.®*** The function of this behav-
ioral-neural-endocrine system is to regulate
immune responsiveness. Prolonged expo-
sure to psychosocial stress diminishes that
function.®>% This stress-mediated immuno-
logical impairment has a profound effect on
cells and tissues and renders the individual
susceptible to a number of diseases, includ-
ing malignancies.>767:68

Stress and Cancer

Animal models have provided evidence
that stress affects tumor growth and devel-
opment.’8%7%8 Stress-induced tumor growth
in animals also may be influenced by stress
chronicity and coping. An experiment de-
signed to assess the role of chronic stress
on tumor growth and development found
that a single episode of 60 inescapable six-
second shocks at one-minute intervals in-
hibited tumor growth and development
compared to these shocks given on five and
10 consecutive days, respectively.® This re-
sult was contrary to expectation. Another
experiment assessed the health effects of
coping with stress.®® Mice were placed in
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three identical Plexiglas boxes where they
were exposed to inescapable electrical
shock stress, escapable shock stress, and no
shock stress. Mice that were exposed to in-
escapable shock formed tumors earlier and
had larger tumors than mice that were able
to escape the shock or mice that did not
receive shock.®® Thus, escaping the physical
stressor as a means of coping inhibited tu-
mor growth; mice that could escape con-
trolled the physiological effects of shock.
Animal studies are a useful guide to studies
in humans, but extrapolation from animals
to humans is of limited value.

Several epidemiologic studies have dem-
onstrated an association between stressful
life events and cancers of the lung,”®
breast,”'-* and colon.”>® In a study of
stress and its relationship to lung cancer, the
proportion of men with malignant pulmo-
nary disease and high scores of recent loss
(eg, loss of a job or death of a spouse, par-
ent, or sibling) was significantly greater
than the proportion without cancer having
high loss scores (68% vs 33% for any type
of loss; P<.001).7°

Cancers of both the breast and prostate
are believed to be hormone-responsive,’”
and the findings from breast cancer studies
may be relevant to prostate cancer. The in-
cidence of psychosocial stress, specifically
the death of a close friend, was higher
among 1,596 breast cancer patients than
among 567 controls (P<.05) in a British
study of women presenting to a breast clinic
for suspicious lumps.”! Women with breast
cancer who experienced the death of a close
friend also perceived these events as more
upsetting as compared to women without
breast cancer.”' In a later study, this research
group found that women who experienced
a major stressful life event were more likely
to develop breast cancer than were women
who did not experience the event.” The risk
was even higher for women who were un-
able to externalize their emotions as a
means of coping. In a matched case-control
study, containing 87 matched- pairs, a five-

fold increase in breast cancer risk was
found among women reporting an impor-
tant emotional loss prior to breast cancer
diagnosis.” However, breast cancer patients
were interviewed after surgery for breast
cancer, which may have differentially bi-
ased their reporting of stress. A London
case-control study with 41 breast cancer
cases and 78 controls reported a high risk
of breast cancer (OR = 11.6; 95 % CI =
3.1-43.7) among women who experienced
a threatening life event™ Women with
breast cancer in this study perceived their
events as great threats (OR = 7.8; 95% CI
= 2.31-21.65). In addition, women who
coped with adverse events by confronting
them or focusing on them were more at risk
of developing breast cancer (OR = 3.11;
95% CI = 1.18-8.19).

The relation of stressful life events to co-
lon and colorectal cancer also has been in-
vestigated in epidemiologic studies.”>"® In
an early study of 40 colorectal and 14 gas-
tric cancer cases, and ten normal controls,
gastric cancer patients had significantly
higher life change scores (P<<.05) in the
two years prior to the onset of illness symp-
toms.”® Life change in this study was as-
sessed using the Social Readjustment Rat-
ing Scale” that measures the intensity and
duration necessary to accommodate various
desirable or undesirable life events (eg,
marriage, death of a spouse, etc).

Death of a family member or a major
family illness (OR = 1.24;95% CI = 1.05-
1.47), major family problems (OR = 1.32;
95% CI = 1.11-1.57), and major work
problems (OR = 2.24; 95% CI = 1.60-
3.15) were significantly more common
among colorectal cancer cases compared to
the controls in an Australian population-
based case-control study.”” Both male and
female colorectal cancer patients reported
being significantly more upset with their re-
cent life events than did their controls (OR
= 1.86; 95% CI = 1.46-2.37). Recent life
events were one of four categories of events
(death of a family member or major family
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illness, major family problems, major work
problems, or other problems) experienced
over the five years prior to diagnosis for
cancer cases, and five years prior to the in-
terview for controls. In addition to popu-
lation-based controls, this study included
hospital controls (admitted for surgery) to
reduce the possibility of recall bias. The
magnitude of association between colorec-
tal cases and hospital-based controls was
similar to that observed when population-
based controls were the reference group.
Similar to the findings of Kune et al,”’ re-
sults from a Swedish population-based
case-control study demonstrated a large rel-
ative risk for colorectal cancer cases for
those who had work-related problems over
the ten years prior to diagnosis, as com-
pared to controls (OR = 5.5; 95% CI =
2.3-23.5).7' In addition, change of resi-
dence (OR = 2.8; 95% CI = 1.1-7.1) and
death of a spouse (OR = 1.5; 95% CI =
1.0-2.3) were significantly associated with
the development of colorectal cancer in this
study.

Karasek et al (1981, 1988) postulated
that psychological strain results when indi-
viduals lack sufficient control over their
work situation to adequately deal with the
level of demands placed on them.®'#* These
individuals experienced prolonged or
chronic stress, resulting in increased corti-
costeroid production via the HPA axis. To
follow up on work-related stress, Courtney
et al found a small increase in colon cancer
risk for the highest compared to the lowest
tertile of job control (OR = 1.3; 95% CI =
1.0-1.6) in an age-, sex-, and neighbor-
hood-matched case-control study.”® No as-
sociation was found between risk and job
demands. The effect of job control was in-
dependent of job demands, and may have
the same physiological consequences of
chronic stress.

Few studies have investigated psychoso-
cial risk factors for prostate cancer. The few
studies addressing psychosocial factors
have focused on marital status, which may
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be a crude measure of stress or social sup-
port. Newell et al found a lower risk of
prostate cancer for all ages of single, sep-
arated, and divorced European Americans
when compared to married European Amer-
icans, and a higher risk among single Af-
rican Americans (aged 55 to 74) compared
to their married counterparts.?> A hospital-
based case-control study, composed of
1,162 prostate cancer cases and 3,124 age-
matched controls, found a significant reduc-
tion in risk of prostate cancer for never-
married compared to married African-
American men (OR = 0.3; 95% CI = 0.1-
0.9).32 Reduction in risk was found among
never-married European-American men
(OR = 0.7; 95% CI = 0.5-1.1); however,
chance may explain the observed results.
Counter to expectation, Johansen and Olsen
did not find an increase in the observed in-
cidence of prostate cancer among those
who experienced losing a child to cancer.®
This study of stress and the incidence rates
of several cancers concluded that the hu-
man species is highly adaptable to stress.
However, the psychological impact of the
stressor was excluded from this study; the
manner in which stress is perceived and
coped with is an important indicator of the
stress response.

Model of Stress and Prostate Cancer

Psychosocial stress involves a relation-
ship between an individual and the environ-
ment that is appraised as taxing or exceed-
ing his or her resources.’? Repeated epi-
sodes of stress may leave the immune sys-
tem ineffective and render the individual
susceptible to malignancies.>*%3% This cu-
mulative effect of stress and the subsequent
diminution of endocrine and immune sys-
tem responsiveness is called allostatic
load.% An important feature of prostate can-
cer is the high incidence and mortality rates
among African-American men. African-
American men routinely experience psy-
chosocial stress due to the historical effects
of racism.®® Racial differences exist in the
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Fig 1. Model of psychosocial stress and prostate cancer (Adapted from Adler and Matthews, 1994).

quality of education, level of pay for the
same level of education, employment sta-
bility, and purchasing power of income 8587
The perception of racism among African
Americans frequently evokes psychological
and physiological stress responses.®® The
high prevalence of repeated racism-induced
stress among African-American men may
negatively impact the immune system and
may partially explain the higher incidence
of many diseases, including prostate cancer.

Figure 1 illustrates a model in which psy-
chosocial stress may lead to the develop-
ment of prostate cancer. The terms, ‘“‘envi-
ronmental demands” and “‘stressors’ will
be used interchangeably throughout our de-

scription of the model. Psychosocial stress
may lead to prostate cancer directly through
physiological changes that accompany en-
vironmental demands. The arrow between
environmental demands and the adaptive
capacity of the individual illustrates the im-
pact of the environment on the individual.
The relationship between environmental de-
mands and altered physiology is dependent
on the adaptive capacity of the individual,
which is a function of individual percep-
tion, coping styles, coping resources, and
genetic influences.>>3® Thus, individuals
who perceive environmental demands as
threatening and who lack appropriate cop-
ing styles and inadequate resources experi-
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ence psychosocial stress. Additionally, the
stress response to environmental demands
(ie, activation of the HPA axis) that sub-
sequently alters physiology is influenced, in
part, by genetic factors.®® Individuals unable
to adapt to environmental demands may be
more susceptible to prostate cancer because
of an inability to mount an appropriate im-
munologic response to neoplastic cells.

The ability to cope with environmental
demands is an important individual char-
acteristic. Coping with environmental de-
mands may be effective when coping re-
sources are available (eg, sufficient socio-
economic status, adequate social support).*?
However, not all styles of coping are ade-
quate for all stressors. For example, indi-
viduals of low socioeconomic status may
perceive a wider range of events as stressful
and also may lack the resources necessary
to cope adequately with these environmen-
tal demands. In other words, given the same
stressors, the method of coping that is ad-
equate for individuals who have economic
stability and adequate social support may
be inadequate for individuals without these
resources.5>% Individuals who lack the re-
sources to cope adequately with environ-
mental demands may have a greater risk of
developing prostate cancer than do individ-
uals with such resources, even if they per-
ceive coping styles to be sufficient. Re-
search has indicated that the relationship
between John Henryism, a measure of ac-
tive coping particularly relevant to African
Americans, and blood pressure, is modified
by socioeconomic status in that low socio-
economic individuals possessing high lev-
els of this coping style experience higher
blood pressure.® Evidence also exists to
suggest that strong social support net-
works®92 and religious participation®?
among African Americans may reduce the
deleterious effect of psychological stress on
health.

The double-headed arrow in Figure 1
pointing from ‘‘adaptive capacity of the in-
dividual” to “lifestyle behaviors’” empha-
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sizes an interaction between psychosocial
stress (failure to adapt to environmental de-
mands) and lifestyle behaviors. An indirect
effect of psychosocial stress on altered
physiology and the promotion of prostate
cancer may be participation in health-dam-
aging behaviors. Individuals who experi-
ence stress may find it difficult to partici-
pate in health-promoting behaviors and may
have unhealthy lifestyles.®%** Consequently,
individuals under greater stress may be
more likely to cope with this stress by
smoking cigarettes, drinking alcohol, be-
coming physically inactive, or maintaining
an unhealthy diet. Health-damaging behav-
iors may be an effective short-term coping
style; however, long-term unhealthy behav-
ior may result in greater stress.® Cigarette
smoking,**¢ alcohol use,”” and a high-fat
diet®® all may contribute to impairment of
the immune system that, in turn, increases
susceptibility to disease. In contrast, phys-
ical activity may improve the immune sys-
tem by increasing natural killer cell cyto-
toxicity.?'® Also, there is evidence that
physical activity may improve adaptation to
stress.!®t Although results from studies in-
vestigating lifestyle factors and prostate
cancer risk have been inconsistent, a stron-
ger effect of psychosocial stress on prostate
cancer risk may be found among individu-
als who participate in unhealthy lifestyle
behaviors.

Understanding that the etiology of pros-
tate cancer is multifactorial, our model is
not meant to be all-inclusive. Family his-
tory of prostate cancer is not indicated in
our model; however, it may interact with
lifestyle behaviors and psychosocial stress
in an important way. Men in the same fam-
ily may share lifestyle behaviors that poten-
tially alter physiology and thus may in-
crease risk of developing prostate cancer.
Moreover, these men, when encountering
persistent psychosocial stress, may engage
in similar reactions to these demands, (ie,
unhealthy lifestyle behaviors), thereby fur-
ther increasing their risk. Family history of
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prostate cancer must be considered in stud-
ies assessing the role of psychosocial stress
in prostate carcinogenesis.

Summary

We have provided a theoretical model for
an association between psychosocial stress
and prostate cancer. Physiological changes
that result in increased corticosteroid pro-
duction through the HPA axis due to stress
provide plausibility for a stress-prostate
cancer association. Stress-induced plasma
corticosteroid has an immunosuppressive
effect that leaves individuals susceptible to
malignancies. African-American men, who
experience a disproportionate burden of
prostate cancer, routinely experience psy-
chosocial stress due to racism. Environmen-
tal demands historically and culturally
unique to African Americans may result in
a pattern of persistent and chronic stress
that compromises the immune system’s
ability to fight malignancies and may ex-
plain the high incidence of prostate cancer
among African-American men.

The stress-prostate cancer hypothesis
provides avenues that can be investigated
and may prove promising. Numerous fac-
tors contribute to the development of pros-
tate cancer, and the physiological responses
to stress are complex. Our model suggests
a route by which psychosocial stress may
interact with other modifiable factors to cre-
ate a higher risk for prostate cancer. Em-
pirical investigations suggested by the mod-
el may address the following questions:

1) What is the relationship between per-
ceived stress and prostate cancer? Does
the relationship between perceived
stress and prostate cancer differ among
men of various racial and ethnic groups?

2) Do psychological responses to stress
modify the relationship between life-
style behaviors and prostate cancer?

3) Do the psychological or biological re-
sponses to stress differ according to the
context of stress (ie, negative stressful

life events or racism)? How does this
relate to the risk for prostate cancer?

If a relationship between stress and prostate
cancer is discovered, subpopulations of in-
dividuals may be targeted for interventions
to reduce this modifiable risk factor.

Acknowledgements

This work was supported by a predoctoral fellow-
ship (GLE) from the National Cancer Institute, F31
CA72126. The authors thank the reviewers for their
valuable comments.

References

1. Parker SL, Davis KJ, Wingo PA, Ries LAG,
Heath CWJ. Cancer statistics by race and ethnic-
ity. CA Cancer J Clin. 1998;48:31-48.

2. Williams DR. Race/ethnicity and socioeconomic
status: measurement and methodological issues.
Int J Health Serv. 1996;26:483-505.

3. Dressler WW. Hypertension in the African-
American community: social, cultural, and psy-
chological factors. Semin Nephrol. 1996;16:71—
82.

4. Lynch J, Kaplan G. Socioeconomic position. In:
Berkman LE Kawachi 1, eds. Social Epidemiol-
ogy. New York, NY: Oxford University Press;
2000:13-35.

5. Williams DR. Race, socioeconomic status, and
health. The added effects of racism and discrim-
ination. Ann N Y Acad Sci. 1999;896:173—-188.

6. James SA, Strogatz DS, Wing SB, Ramsey DL.
Socioeconomic status, John Henryism, and hy-
pertension in Blacks and Whites. Am J Epide-
miol. 1987;126:644—673.

7. Ries LAG, Kosary CL, Hankey BE Miller BA,
Clegg L, Edwards BK. SEER Cancer Statistics
Review, 1973-1996. Bethesda, Md: National
Cancer Institute; 1999,

8. Merrill RM, Brawley OW. Prostate cancer inci-
dence and mortality rates among White and
Black men. Epidemiology. 1997;8:126—-131.

9. Pienta KJ, Esper PS. Risk factors for prostate
cancer. Ann Intern Med. 1993;118:793-803.

10. Nomura AMY, Kolonel LN. Prostate cancer: a
current perspective. Am J Epidemiol. 1991;13:
200-227.

11. Pienta KJ, Demers R, Hoff M, Kau TY, Montie
JE, Severson RK. Effect of age and race on the
survival of men with prostate cancer in the met-
ropolitan Detroit tri-county area, 1973 to 1987.
Urology. 1995;45:93-102.

12. Smith JR, Freije D, Carpten JD, et al. Major sus-
ceptibility locus for prostate cancer on chromo-

Hosted in the Center for Research on Violence Against Women institutional repository with written permission from ISHIB.



13.

14.

15.

16.

17.
18.
19.

20.

21.

22.

23.

24.

25.

26.

Hosted in the Center for Research on Violence Against Women institutional repository with written permission from ISHIB.

some 1 suggested by a genome-wide search. Sci-
ence. 1996;274:1371-1374.

Whittemore AS, Wu AH, Kolonel LN, et al.
Family history and prostate cancer risk in Black,
White, and Asian men in the United States and
Canada. Am J Epidemiol. 1995;141:732--740.
Hayes RB, Liff JM, Pottern LM, et al. Prostate
cancer risk in US Blacks and Whites with a fam-
ily history of cancer. Int J Cancer. 1995;60:361~
364.

Lesko SM, Rosenberg L, Shapiro S. Family his-
tory and prostate cancer risk. Am J Epidemiol.
1996;144:1041-1047.

Andersson SO, Baron J, Bergstrom R, Lindgren
C, Wolk A, Adami HO. Lifestyle factors and
prostate cancer risk: a case-control study in Swe-
den. Cancer Epidemiol Biomarkers Prev. 1996;
5:509-513.

Steinberg G, Carter B, Beaty T, Childs B, Walsh
P. Family history and the risk of prostate cancer.
The Prostate. 1990;17:337-347.

Glover FE, Coffey DS, Douglas LL, et al. Fa-
milial study of prostate cancer in Jamaica. Urol-
ogy. 1998;52:441-443.

Gronberg H, Damber L, Damber JE. Familial
prostate cancer in Sweden. Cancer. 1996;77:
138-143.

Damber L, Gronberg H, Damber JE. Familial
prostate cancer and possible associated malig-
nancies: nation-wide register cohort study in
Sweden. Int J Cancer. 1998,78:293-297.
Honda GD, Bernstein L, Ross RK, Greenland S,
Gerkins V, Henderson BE. Vasectomy, cigaretie
smoking, and age at first sexual intercourse as
risk factors for prostate cancer in middle-aged
men. Br J Cancer. 1988;57:326-331.

Hayes RB, Pottern LM, Swanson GM, et al. To-
bacco use and prostate cancer in Blacks and
Whites in the United States. Cancer Causes Con-
trol. 1994;5:221-226.

Slattery ML, West DW. Smoking, alcohol, cof-
fee, tea, caffeine, and theobromine: risk of pros-
tate cancer in Utah (United States). Cancer Caus-
es Control. 1993;4:559-563.

Siemiatycki J, Krewski D, Franco E, Kaiserman
M. Associations between cigarette smoking and
each of 21 types of cancer: a multi-site case-con-
trol study. Int J Epidemiol. 1995;24:504-514.
Hiatt RA, Armstrong MA, Klatsky AL, Sidney
S. Alcohol consumption, smoking, and other risk
factors and prostate cancer in a large health plan
cohort in California (United States). Cancer
Causes Control. 1994;5:66-72.

Cerhan JR, Torner JC, Lynch CE et al. Associ-
ation of smoking, body mass, and physical activ-
ity with risk of prostate cancer in the lowa 65+

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Stress and Prostate Cancer—Ellison et al 493

Rural Health Study (United States). Cancer
Causes Control. 1997;8:229-238.

Coughlin SS, Neaton JD, Sengupta A. Cigarette
smoking as a predictor of death from prostate
cancer in 348,874 men screened for the Multiple
Risk Factor Intervention Trial. Am J Epidemiol.
1996;143:1002—1006.

Rodriquez C, Tatham LM, Thun MJ, Calle EE,
Heath CWJ. Smoking and fatal prostate cancer
in a large cohort of adult men. Am J Epidemiol.
1997;145:466-475.

Hayes RB, Brown LM, Schoenberg JB, et al. Al-
cohol use and prostate cancer risk in US Blacks
and Whites. Am J Epidemiol. 1996;143:692-697.
Talamini R, Franceschi S, La Vecchia C, Serraino
D, Barra S, Negri E. Diet and prostatic cancer: a
case-control study in Northern Italy. Nutr Can-
cer. 1992;18:277-286.

Severson RK, Nomura AMY, Grove JS, Stem-
mermann GN. A prospective study of demo-
graphics, diet, and prostate cancer among men of
Japanese ancestry in Hawaii. Cancer Res. 1989;
49:1857-1860.

Yu H, Harris RE, Wynder EL. Case-control study
of prostate cancer and socioeconomic factors.
The Prostate. 1988;13:317-325.

LeMarchand L, Kolonel LN, Yoshizawa CN.
Lifetime occupational physical activity and pros-
tate cancer risk. Am J Epidemiol. 1991;133:103—
111.

Whittemore AS, Kolonel LN, Wu AH, et al.
Prostate cancer in relation to diet, physical activ-
ity, and body size in Blacks, Whites, and Asians
in the United States and Canada. J Natl Cancer
Inst. 1995;87:652-661.

Ernster VL, Winklestein W, Selvin S, et al. Race,
socioeconomic status, and prostatic cancer. Can-
cer Treat Rep. 1977;61:187-191.

McWhorter WP, Schatzkin AG, Horm JW, et al.
Contribution of socioeconomic status to Black/
White differences in cancer incidence. Cancer.
1989;63:982-987.

Baquet CR, Horm JW, Gibbs T, et al. Socioeco-
nomic factors and cancer incidence among
Blacks and Whites. J Natl Cancer Inst. 1991;83:
551-557.

Howard G, Anderson RT, Russell G, et al. Race,
socioeconomic status, and cause-specific mortal-
ity. Ann Epidemiol. 2000;10:214-223.

Severson RK, Nomura AMY, Grove JS, Stem-
mermann GN. A prospective analysis of physical
activity and cancer. Am J Epidemiol. 1989;130:
522-529.

Lee IM, Paffenbarger RS, Hsieh CC. Physical
activity and risk of prostatic cancer among col-
lege alumni. Am J Epidemiol. 1992;135:169—
179.




494

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Hosted in the Center for Research on Violence Against Women institutional repository with written permission from ISHIB.

Ethnicity & Disease—Vo/ 11, Autumn 2001

Giovannucci E, Leitzmann M, Spiegelman D, et
al. A prospective study of physical activity and
prostate cancer in male health professionals.
Cancer Res. 1998;58:5117-5122.

Kaul L, Heshmat MY, Kovi J, et al. The role of
diet in prostate cancer. Nutr Cancer. 1987;9:123—
128.

Ross RK, Shimizu H, Paganini-Hill A, et al.
Case-control studies of prostate cancer in Blacks
and Whites in Southern California. J Natl Cancer
Inst. 1987;78:869-874.

Kolonel LN, Yoshizawa CN, Hankin JH. Diet
and prostatic cancer: a case-control study in Ha-
waii. Am J Epidemiol. 1988;127:999-1012.
Slattery ML, Schumacher MC, West DW, et al.
Food-consumption trends between adolescent
and adult years and subsequent risk of prostate
cancer. Am J Nutr. 1990;52:752-757.

West DW, Slattery ML, Robison LM, et al. Adult
dietary intake and prostate cancer risk in Utah: a
case-control study with special emphasis on ag-
gressive tumors. Cancer Causes Control. 1991;
2:85-94.

Walker ARP, Walker BE Tsotetsi NG, et al. Case-
control study of prostate cancer in Black patients
in Soweto, South Africa. Br J Cancer. 1992;65:
438-441.

Andersson SO, Wolk A, Bergstrom R, et al. En-
ergy, nutrient intake and prostate cancer risk: a
population-based case-control study in Sweden.
Int J Cancer. 1996;68:716-722.

Giovannucci E, Rimm EB, Colditz GA, et al. A
prospective study of dietary fat and risk of pros-
tate cancer. J Natl Cancer Inst. 1993;85:1571—
1579.

LeMarchand L, Kolonel LN, Wilkens LR, et al.
Animal fat consumption and prostate cancer: a
prospective study in Hawaii. Epidemiology.
1994:5:276-282.

Cohen S, Kessler RC, Gordon LU. Strategies for
measuring stress in studies of psychiatric and
physical disorders. In: Cohen S, Kessler RC,
Gordon LU, eds. Measuring Stress: A Guide for
Health and Social Scientists. New York, NY: Ox-
ford University Press; 1995:3-28.

Lazarus RS, Folkman S. Stress, Appraisal, and
Coping. New York, NY: Springer Publishing
Company; 1984.

Lovallo WR. Stress and health: biological and
psychological interactions. In: Applegate WB,
Dunbar-Jacob J, Hayman LL, et al, eds. Behav-
ioral Medicine and Health Psychology Series.
Thousand Oaks, Calif: Sage Publications; 1997.
Baum A, Singer JE, Baum CS. Stress and the
environment. J Soc Issues. 1981;37:4-35.

Baum A, Grunberg N. Measurement of stress
hormones. In: Cohen S, Kessler RC, Gordon LU,

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

eds. Measuring Stress: A Guide for Health and
Social Scientists. New York, NY: Oxford Uni-
versity Press; 1995:175-192.

Selye H. The Stress of Life. New York, NY: Mc-
Graw-Hill Company; 1956.

Ader R, Cohen N, Felten D. Psychoneuroimmu-
nology: interactions between the nervous system
and the immune system. Lancet. 1995;345:99—
103.

Dorian B, Garfinkel PE. Stress, immunity and ill-
ness—a review. Psychol Med. 1987;17:393-407.
Kandil O, Borysenko M. Stress-induced decline
in immune responsiveness in C3H/HeJ mice: re-
lation to endocrine alterations and tumor growth.
Brain Behav Immun. 1988;2:32-49.

Shavit Y, Terman GW, Martin FC, Lewis JW,
Liebeskind JC, Gale RP. Stress, opioid peptides,
the immune system, and cancer. J [mmunol.
1985;135:8345-837s.

Benjamini E, Sunshine G, Leskowitz S. Immu-
nology: A Short Course. 3rd ed. New York, NY:
Wiley-Liss; 1996.

Kiecolt-Glaser JK, Speicher CE, Holliday JE,
Glaser R. Stress and the transformation of lym-
phocytes by Epstein-Barr virus. J Behav Med.
1984;7:1-12.

Levy SM, Herberman RB, Simons A, et al. Per-
sistently low natural killer cell activity in normal
adults: immunological, hormonal and mood cor-
relates. Nat Immun Cell Growth Regul. 1989;8:
173-186.

Irwin M, Patterson T, Smith TL, et al. Reduction
of immune tunction in life stress and depression.
Biol Psychiatry. 1990;27:22-30.

Chrousos GP, Gold PW. The concepts of stress
and stress system disorders. Overview of physi-
cal and behavioral homeostasis. JAMA. 1992;
267:1244-1252.

McEwen BS, Stellar E. Stress and the individual.
Arch Intern Med. 1993,153:2093-2101.

Riley V. Psychoneuroendocrine influences on im-
munocompetence and neoplasia. Science. 1981;
212:1100-1109.

Sklar LS, Anisman H. Stress and cancer. Psychol
Bull. 1981;89:369--406.

Sklar LS, Anisman H. Stress and coping factors
influence tumor growth. Science. 1979;205:513—
515.

Horne RL, Picard RS. Psychosocial risk factors
for lung cancer. Psychosom Med. 1979;41:503—
514.

Cooper CL, Cooper R, Faragher EB. Incidence
and perception of psychosocial stress: the rela-
tionship with breast cancer. Psychol Med. 1989;
19:415-422.

Cooper CL, Faragher EB. Psychosocial stress
and breast cancer: the inter-relationship between



73.
74.

75.

76.
77.
78.
79.

80.

81.

82.

83.
84.
85.
86.

87.

Hosted in the Center for Research on Violence Against Women institutional repository with written permission from ISHIB.

stress events, coping strategies and personality.
Psychol Med. 1993;23:653-662.

Forsen A. Psychosocial stress as a risk for breast
cancer. Psychother Psychosom. 1991;55:176~
185.

Chen CC, David AS, Nunnerley H, et al. Adverse
life events and breast cancer: a case-control
study. BMJ. 1995;311:1527-1530.

Courtney JG, Longnecker MP, Theorell T, Ger-
hardsson de Verdier M. Stressful life events and
the risk of colorectal cancer. Epidemiology. 1993;
4:407-414.

Courtney JG, Longnecker MP, Peters RK. Psy-
chosocial aspects of work and the risk of colon
cancer. Epidemiology. 1996;7:175-181.

Kune S, Kune GA, Watson LE Rahe RH. Recent
life change and large bowel cancer. Data from
the Melbourne Colorectal Cancer Study. J Clin
Epidemiol. 1991,44:57-68.

Lehrer S. Life change and gastric cancer. Psy-
chosom Med. 1980;42:499-502.

Holmes TH, Rahe RH. The social readjustment
rating scale. J Psychosom Res. 1967;11:213-218.
Burgess C. Stress and cancer. Cancer Surveys.
1987;6:403-416.

Karasek RA, Baker D, Marxer E Ahlbom A,
Theorell T. Job decision latitude, job demands,
and cardiovascular disease: a prospective study
of Swedish men. Am J Public Healith. 1981:71:
694-705.

Karasek RA, Theorell T, Schwartz JE, Schnall
PL, Pieper CE Michela JL. Job characteristics in
relation to the prevalence of myocardial infarc-
tion in the US Health Examination Survey (HES)
and the Health and Nutrition Examination Sur-
vey (HANES). Am J Public Health. 1988;78:
910-918.

Newell GR, Pollack ES, Spitz MR, Sider JG,
Fueger JJ. Incidence of prostate cancer and mar-
ital status. J Natl Cancer Inst. 1987;79:259-262.
Johansen C, Olsen JH. Psychological stress, can-
cer incidence and mortality from non-malignant
diseases. Br J Cancer. 1997;75:144-148.
Williams DR. Race and health: basic questions,
emerging directions. Ann Epidemiol. 1997;7:
322-333.

Williams D, Lavizzo-Mourey R, Warren R. The
concept of race and health status in America.
Public Health Rep. 1994;109:26-41.

Jackson J, Brown T, Williams D, Torres M, Sell-
ers S, Brown K. Racism and the physical and
mental health status of African Americans: a thir-

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Stress and Prostate Cancer—Ellison et al 495

teen year national panel study. Ethn Dis. 1996.6:
132-147.

Clark R, Anderson NB, Clark VR, Williams DR.
Racism as a stressor for African Americans: a
biopsychosocial model. Am Psychol. 1999:54:
805-816.

Shevde LA, Rao NM, Joshi NN, Shinde SR,
Ghosh SN, Nadkarni JJ. Natural killer cell func-
tion and genetic instability in unaffected individ-
uals from breast cancer families. Eur J Cancer
Prev. 1998;7:141-148.

James S, Hartnett S, Kalsbeek W. John Henryism
and blood pressure differences among Black
men. J Behav Med. 1983;6:259-278.

Romano PS, Bloom J, Syme SL. Smoking, social
support, and hassles in an urban African-Ameri-
can community. Am J Public Health. 1991.81:
1415-1422.

Brown DR, Gary LE. Stressful life events, social
support networks, and the physical and mental
health of urban Black adults. J Hum Stress. 1987,
13:165-174.

Adler N, Matthews K. Health psychology: why
do some people get sick and some stay well?
Annu Rev Psychol. 1994;45:229-259.
McAllister-Sistilli C, Caggiula A, Knopf S, Rose
C, Miller A, Donny E. The effects of nicotine on
the immune system. Psychoneuroendocrinology.
1998;23:175-187.

Sopori M, Kozak W. Immunomodulatory effects
of cigarette smoke. J Neuroimmunol. 1998:83:
148-156.

Meliska C, Stunkard M, Gilbert D, Jensen R,
Martinko J. Immune function in cigarette smok-
ers who quit smoking for 31 days. J Allergy Clin
Immunol. 1995;95:901-910.

Ben-Eliyahu S, Page G, Yirmiya R, Taylor A.
Acute alcohol intoxication suppresses natural
killer cell activity and promotes tumor metasta-
sis. Nat Med. 1996;2:457-460.

Yaqoob P, Newsholme EA, Calder PC. Inhibition
of natural killer cell activity by dietary lipids.
Immunol Letters. 1994;41:241-247.

Simon HB. Exercise and human immune func-
tion. In; Ader R, Felten DL, Cohen N, eds. Psy-
choneuroimmunology. 2nd ed. San Diego, Calif:
Academic Press; 1991:869-895.

Kiningham RB. Physical activity and the primary
prevention of cancer. Prim Care. 1998;25:515—
536.

Crews D, Landers D. A meta-analytic review of
aerobic fitness and reactivity to psychosocial
stressors. Med Sci Sports Exerc. 1987;19:114—
120.



	University of Kentucky
	UKnowledge
	Fall 2001

	Psychosocial Stress and Prostate Cancer: A Theoretical Model
	Gary L. Ellison
	Ann L. Coker
	James R. Hebert
	Maureen Sanderson
	Charmaine D. Royal
	See next page for additional authors
	Repository Citation
	Authors
	Psychosocial Stress and Prostate Cancer: A Theoretical Model
	Notes/Citation Information


	tmp.1308238120.pdf.oE2q2

