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Abstract

Black men are more likely to be diagnosed with prostate cancer compared with White men. Despite advances in prevention
and treatment strategies, disparities in prostate cancer among Black men persist. While research on the causes of higher
incidence and mortality is ongoing, there is limited evidence in the existing literature that clearly speaks to the potential
psychological or social factors that may contribute to disparities in prostate cancer incidence. Given the lack of attention
to this issue, we review scientific evidence of the ways in which social factors, including socioeconomic status and racial
segregation, as well as psychological factors, like depression and anxiety, are related to subsequent prostate cancer risk,
which could occur through behavioral and biological processes. Our objective is to illuminate psychosocial factors and
their context, using a racial disparity lens, which suggests opportunities for future research on the determinants of prostate
cancer. Ultimately, we aim to contribute to a robust research agenda for the development of new prostate cancer prevention

measures to reduce racial disparities.
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Historically, Black men in the USA have higher overall pros-
tate cancer incidence rate compared to their White coun-
terparts [1]. In 1990, the age-adjusted incidence was 25%
higher among Blacks compared to Whites (223 vs. 173 per
100,000) [1]. Given recent advances in medicine, technology
and educational efforts, overall prostate cancer incidence has
sharply declined for the overall population (from 171 to 105
per 100,000 from 1990 to 2015) [1]. Nonetheless, Black men
continue to bear a disproportional burden of prostate cancer
risk, and this gap has widened, relatively and absolutely,
over time: in 2015, Blacks had a 47% higher age-adjusted
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incidence rate compared to Whites (163 vs. 101 per 100,000)
[1].

While age-adjusted data is a useful tool for comparing
disease rates among populations, they are not measures of
actual risk and can obscure inequities [2, 3]. Age-specific
data can provide a more accurate picture of actual disease
rates across groups, and age-specific comparisons are more
useful for describing disparities across age groups. For
instance, using Surveillance, Epidemiology, and End Results
Program (SEER) data, we see significant racial differences
in prostate cancer incidence in different periods of life [4].
As prostate cancer incidence rises with age for both Black
and White men, racial disparities become more apparent,
with the largest discrepancy among the youngest group
(see Table 1). While the ratio among the youngest group
declined between 1995 and 2010, it has again widened in
2015. The Black—White difference becomes larger from ages
50 to 64 (211 per 100,000 in 2015) to ages 65 to 74 (310
per 100,000 in 2015) and then declines for the oldest age
group (55 per 100,000 in 2015) [4]. The reported incidence
data may underestimate the actual rates, especially for Black
men, due to lower levels of access to care and thus greater
delays in diagnosis [5]. Even when Black individuals have
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Table 1 Age-adjusted and 1990 1995 2000 2005 2010 2015
age-specific prostate incidence
Black and White, 1990-2015 All ages, age-adjusted
White 172.9 164.8 179.8 152.4 144.2 100.8
Black 222.6 286.0 295.8 255.9 232.7 162.7
Black—White difference 49.7 121.2 116.6 103.5 88.5 61.9
Black—White ratio 1.3 1.7 1.7 1.7 1.6 1.6
Ages 20-49
White 2.0 4.3 7.1 8.8 8.9 5.3
Black - 14.7 19.5 22.6 26.1 20.3
Black—White difference - 10.4 12.4 13.8 17.2 15
Black—White ratio - 34 2.7 2.6 29 3.8
Ages 50-64
White 162.9 268.0 327.8 297.7 303.3 207.7
Black 251.6 543.9 622.9 562.4 543.0 418.3
Black—White difference 88.7 275.9 295.1 264.7 239.7 210.6
Black—White ratio 1.5 2.0 1.9 1.9 1.8 2.0
Ages 65-74
White 911.3 976.6 1026.6 869.6 860.1 602.0
Black 1163.8 1660.8 1624.9 1382.3 1320.5 911.5
Black—White difference 252.5 684.2 598.3 512.7 460.4 309.5
Black—White ratio 1.3 1.7 1.6 1.6 1.5 1.5
Ages 75+
White 1448.5 964.5 990.5 770.5 629.8 457.3
Black 1765.1 1464.5 1434.8 1165.1 873.1 512.3
Black—White difference 316.6 500 4443 394.6 243.3 55
Black—White ratio 1.2 1.5 1.4 1.5 1.4 1.1

Data derives from SEER data; — number not displayed due to less than 16 cases

access to healthcare, they are less likely to be advised about
cancer screenings [6]. Experiences of racism in healthcare
have been implicated as a cause for the low cancer screen-
ing rates [7].

Reasons underlying the higher prostate cancer incidence
among Black men are not fully understood and have received
inadequate attention to date. Genetic predisposition is one
potential factor underlying these disparities, and a non-com-
prehensive overview is presented below. However, we con-
tend that while genetic factors may partially explain Black
men’s higher risk, it is also critical to understand the poten-
tial psychological and social factors that may be additional
underlying sources or factors that could trigger or exacerbate
these disparities (Fig. 1) [8]. For instance, psychological and
social factors may indirectly increase prostate cancer risk
through biological and behavioral pathways [9], as it is the
case with various chronic diseases [10]. In a proposed theo-
retical model for understanding disparities in prostate can-
cer, Ellison et al. [9] suggested that social stressors, includ-
ing low socioeconomic status (SES), can increase the risk of
prostate cancer through biological and behavioral pathways
[9]. The purpose of this review is to summarize the available
literature on psychosocial factors, including SES and racial
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segregation, as well as perceived stress and depression, that
can contribute to prostate cancer risk. We argue that there
is a need to broaden our thinking about potential risk fac-
tors that might affect prostate cancer risk among Black men
beyond genetic influences, and we prioritize areas for future
research that may help us better understand the sources of
prostate cancer disparities.

Genetic factors that influence prostate
cancer risk

Genetic predisposition has been studied as a potential
explanatory factor for differences between Black and White
men in prostate cancer risk. For example, family history of
prostate cancer is a strong predictor, which suggests that this
tumor may be at least in part hereditary [11-13]. Further-
more, the degree of relatedness appears to influence disease
risk. Based on a review of 23 studies, Bruner et al. [12]
found a pooled relative risk (RR) estimate of 1.93 for men
with a history of prostate cancer in any relative, with a RR of
2.22 for those with an affected first-degree relative compared
with 1.88 for an affected second-degree relative. Moreover,
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Fig. 1 Genetic factors (e.g., family history) and psychological (e.g.,
perceived stress) and social factors (e.g., segregation) may contrib-
ute to increase risk of physiological dysregulation and poor health

the risk is substantially higher for men with a brother who
has had prostate cancer (RR: 2.87), as compared with those
who have a father who has had prostate cancer (RR: 2.12).
These findings suggest that genes, as captured by familial
history, may contribute, at least partially, to prostate cancer
risk and that the closer the relative, the higher the risk.
Emerging research suggests that there is a dispropor-
tionate burden of prostate cancer among Black men of
West African ancestry in the USA, the Caribbean Islands,
the UK and West Africa [14, 15]. A systematic review of
14 studies found that prostate cancer incidence is higher
in countries connected by the Transatlantic Slave Trade
(e.g., UK, Dominican Republic, Jamaica) relative to
other groups in their respective countries who were not
descendants of persons who were part of the slave trade.
Consistent evidence regarding high incidence and poorer
outcomes of prostate cancer among men of West Afri-
can descent suggests that genetic factors may not only
increase susceptibility to prostate cancer, but may also be
related to its progression [14]. Some evidence suggests
that genetic factors involved in the androgen pathway may
partially underlie the elevated risk among men of African

behaviors that in turn increase the risk of prostate cancer for African
(Black) Americans; SNS sympathetic nervous system, HPA hypothal-
amus pituitary adrenal axis

ancestry [16—19]. For example, the prostate cancer risk
variant at 8q24 is common in men of African ancestry
and could partly explain racial/ethnic disparities in pros-
tate cancer incidence [20]. A meta-analysis of 10 stud-
ies also found that, after adjusting for relevant covariates
(e.g., study type, participant age, prostate-specific anti-
gen (PSA) levels, and family history of prostate cancer),
polymorphism in CYP17 was associated with increased
prostate cancer risk among men of African ancestry [16].
Increasing evidence further suggests that epigenetic mod-
ifications are important contributors to prostate cancer
development [21-23]. Notably, quantitative measures of
the methylation status of prostate cancer tissues (using
pyrosequencing) show that African-Americans have sig-
nificantly higher methylation in prostate cancer-related
genes compared to Caucasian men (AR, RARS2, SPARC
, TIMP3, and NKX2-5) [23]. These results raise the pos-
sibility that persons of West African origin connected to
the Slave Trade could also have common historic and/or
contemporary exposures, as well as common responses to
social or economic adversity that could lead to common
epigenetic changes.

@ Springer



446

Cancer Causes & Control (2019) 30:443-456

Expanding inquiry regarding prostate
cancer disparities beyond genetic factors

The genetic and epigenetic factors reported above, along
with others that are beyond the scope of this paper, may
play a key role in prostate cancer risk and racial dispari-
ties. In parallel, exposure to social and economic adversi-
ties that men of African descent share (e.g., institutional
discrimination, low SES) can also increase risk of prostate
cancer through genetic mutations that arise from interac-
tion between genes and psychosocial factors. Together,
genealogical indicators including family history and ances-
try not only reflect shared genes, but also shared environ-
ment and common and potentially modifiable risk factors
[24]. An examination of these psychosocial determinants
could expand understanding of disparities between Black
and White men.

Psychosocial risks
Socioeconomic status

Socioeconomic status (SES) is the social standing or
class of an individual or group, measured as education,
income, wealth and occupation, or a combination of these
factors [25]. In general, socioeconomically disadvantaged
populations across the world exhibit a disproportionate
burden of various diseases [26], including higher pros-
tate cancer mortality rates [27, 28]. However, contrary to
numerous studies documenting a positive gradient between
SES and health [26, 29], prior work indicates that pros-
tate cancer incidence is positively associated with SES
indicators across all racial/ethnic subpopulations [30,
31]. For instance, analyses of data for 1973-2001 from
the SEER-National Longitudinal Mortality databases show
that higher (vs. lower) personal income and educational
attainment are independently associated with higher pros-
tate cancer incidence [30]. Furthermore, race appears to
accentuate this gradient: in a large population-based cross-
sectional study of 98,484 incident prostate cancer cases
from California, African-American men had the highest
incidence rates across all levels of individual-level SES
[27].

Despite being highly correlated, the three individual
components that are usually measured to define SES—
income, education, and occupation—may have distinct
effects on prostate cancer risk. For instance, higher edu-
cation can provide greater access to social support, which
can be an important buffer against psychosocial stressors
[32], whereas higher income can provide greater access to
quality healthcare [33]. In addition, certain occupations
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(e.g., firefighters), regardless of income and education,
expose individuals to higher levels of carcinogens that may
in turn increase disease risk [34—-36]. Therefore, assess-
ing the mechanisms by which these SES indicators raise
prostate cancer risk is critical.

Income, education and occupation are valuable but not
comprehensive measures of SES as they do not fully capture
the economic resources that individuals have. For example,
middle-class Blacks are more likely to live in poorer qual-
ity neighborhoods compared to their White counterparts
[37]. Despite having a higher income than their neighbors,
middle-class Blacks are still exposed to limited access to
resources and goods that ultimately translate to wealth [38].
While income reflects the flow of money (i.e., the amount
of money a person receives in return for service), wealth
reflects ownership of assets [39]. Net worth, a measure of
wealth, captures the economic assets and reserves that a
household has [26]. Assets can include equity in homes,
retirement accounts, stocks, and bonds, taking into account
debt [40]. Studies find that wealth is a significant predic-
tor of health, even after controlling for other indicators of
SES [40, 41]. As Williams and colleagues suggested, wealth
facilitates the ability of a household to both plan for the
future and cushion shortfalls in income [26]. For every dol-
lar of wealth that Whites have, Asian households have 83
cents, but Blacks have 6 cents and Hispanics have 7 cents
[42]. There are significant racial disparities in wealth, where
White families amass a net worth of $105 k compared to
less than $5 k for Black families [43]. Disparities in wealth
can contribute to disparities in prostate cancer incidence
through psychosocial and behavioral mechanisms [43].
Future research should comprehensively capture other forms
of objective SES, including wealth, neighborhood economic
status, purchasing power of income, level of consumer debt
[44] to better understand the relationship between race, SES,
and prostate cancer incidence.

Furthermore, SES is a multi-dimensional construct that
also captures differential access to psychosocial resources
and adversity, along with economics and power, all of which
have deep influence on health [26, 45]. In fact, it has been
proposed that, in addition to “objective” or traditional meas-
ures of SES (e.g., income, education, occupation), individu-
als’ “subjective” SES, or their perception of their current and
future position in society compared to others, is associated
with physical health, beyond the role of objective SES, as
found in a meta-analysis of 31 studies [46]. Importantly,
this review of research found comparable effects in men and
women adults, but stronger effects among Blacks as com-
pared to Whites [46]. However, there is a paucity of research
on the relationship between subjective SES and cancer inci-
dence specifically. It is possible that lower subjective SES
leads to psychological distress and negative coping strategies
that, in turn, compromise a person’s physical health [47].
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While the psychobiological pathways that link objective and
subjective SES factors with physical health remains unclear,
future research in this area may provide additional insights
about racial disparities in prostate cancer incidence.

Segregation

Residential segregation—the spatial separation of various
groups, based on common characteristics, into neighborhood
contexts that shapes their living environment [48]—has been
identified as one of the most important social determinants
of health disparities among racial/ethnic minorities [38].
Generally, Blacks in the USA live in highly segregated
areas, which tend to have high levels of poverty, limited
education and employment opportunities, poor housing qual-
ity and neighborhood safety, as well as reduced healthcare
access and quality [38]. Furthermore, segregation results
in restricted access to societal goods and resources, includ-
ing pollutant-free environments, healthy foods, and recrea-
tional facilities that may influence carcinogenesis [45, 49,
50]. While SES captures certain aspects of segregation (e.g.,
limited educational opportunities), it does not capture com-
munity-level effects of health. For instance, poor Whites are
more likely to live among non-poor residents, whereas most
poor Blacks live in high-poverty areas [38, 51]. Those who
reside in more disadvantaged neighborhoods are more likely
to have cumulative biological risk factors (e.g., higher levels
of inflammation) compared to those in less disadvantaged
neighborhoods, even after adjusting for traditional indicators
of SES [52, 53].

A recent systematic review of 17 studies found that seg-
regation contributed significantly to racial cancer disparities
as well, even after controlling for SES and health insurance
[54]. Specifically, residing in Black segregated areas was
associated with higher odds of later-stage diagnosis of breast
and lung cancers, higher mortality rates and lower survival
rates from breast and lung cancers, and higher cumulative
cancer risks associated with exposure to ambient air toxics
[54]. Yet, no relationship between segregation with pros-
tate cancer incidence and stage at diagnosis, although only
two studies were conducted on this topic [54]. For example,
one study, using data from the SEER of 412,482 individu-
als, revealed that lower-income and less segregated areas
explained Black-White racial disparities of early-stage diag-
nosis of colorectal and breast cancer. However, there was no
evidence that area characteristics explained racial disparities
of early-stage diagnosis of prostate cancer [55].

Multiple risk factors unfolding from living in segregated
areas could subsequently lead to prostate cancer risk. There-
fore, their mediating role could explain the absence of direct
associations between segregation and prostate cancer risk
in prior studies. Landrine and Corral suggest that higher
environmental exposures to toxins and residence in poorer

built environments in segregated neighborhoods may con-
tribute to racial disparities in cancer [56]. For instance, some
preliminary evidence hint at higher traces in the blood of
the heavy metal cadmium—a risk factor for prostate cancer
[57]—among Blacks compared to Whites [58, 59]. However,
the two studies focusing on segregation and prostate can-
cer did not consider variations in environmental toxins and
access to care as potential mediators. Future research should
comprehensively delineate these segregation-related factors,
as well as other psychosocial stressors (e.g., housing quality,
crimes) to better understand the effects of segregation on
racial differences in prostate cancer incidence. Altogether,
given the limited empirical attention to SES, segregation,
and prostate cancer, there is a need to replicate earlier find-
ings and to better understand the conditions under which
these factors might contribute to disease risk.

Psychological factors

Psychological symptoms, including anxiety and depression,
are inversely associated with health [10, 60]. Such unfavora-
ble factors vary by SES and race/ethnicity, with socially dis-
advantaged groups and racial/ethnic minorities experiencing
a higher levels of psychological distress [61-63]. Psycho-
logical factors have been established as important contribu-
tors to cardiovascular disease risk [64], while the associa-
tion of psychological factors with cancer risk has revealed
inconsistent findings, their association with prostate cancer
incidence specifically and related disparities remain largely
understudied [60].

Meta-analyses of large epidemiologic cohort studies con-
cluded that depression as a disorder presents a small increase
in the risk for all-cause cancer [65-67], although null find-
ings have also been observed [60, 68, 69]. However, there
is little evidence that depression plays a significant role in
the onset prostate cancer specifically. For example, a recent
meta-analysis of 25 prospective studies on depression and
subsequent cancer risk found that the six studies that focused
on major depressive disorder and prostate cancer incidence
found no evidence of an association [67]. Some studies have
shown that anxiety symptoms increase as men come closer
to learning their diagnosis [70, 71]. It may be that men with
a family history of prostate cancer, and therefore, a greater
risk of prostate cancer, have greater anxiety during the time
of medical investigation and diagnosis. In one of the rare
prospective studies, Nielsen and colleagues [72] found no
association after a 20-year follow-up between the intensity
and frequency of certain bodily sensations related to anxi-
ety (e.g., tension, nervousness, impatience, sleeplessness) at
baseline (1981-1983) and prostate cancer incidence (2002)
in 5,496 men enrolled in the Copenhagen City Heart Study.
However, given that the studies are limited to homogene-
ous samples of White men the specific role of anxiety and
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depression for the risk of developing prostate risk over time
remains unclear, particularly with regard to racial/ethnic
minority populations.

Some studies that have examined the association of
perceived stress and prostate cancer onset yield sugges-
tive associations. For example, in a case-control study of
3,103 incident cancer cases, Canadian participants were
asked to retrospectively recall how stressful each job was
that they had held for > 6 months over their lifetime and
whether the job(s) made them feel tense or anxious most of
the time [73]. Compared to those who never experienced
perceived stress at work, men who did for a cumulative
duration of 15-30 years had a marginally significant greater
prostate cancer risk (odds ratio =1.48; confidence inter-
vals =0.98-2.23) after adjusting for relevant confounders,
while durations of 1-15 years and > 30 years were unrelated
[73]. In a prospective study of 5,743 Scottish men, having
high or medium levels of general perceived stress—as meas-
ured by the Reeder Stress Inventory [74]—was moderately
associated with increases in prostate cancer risk 30 years
later (hazard ratio: 1.65, 95% CI 1.20-2.27) [75]. Another
study found that among 139 men in Argentina, stressful life
events—measured using Holmes and Rahe’s Social Read-
justment Scale [76]—was not associated with PSA levels
[77]. However, cortisol, which captures physiological stress
arousal, moderated the relationship: among men with low
cortisol, perceived stress was inversely associated with PSA
levels, whereas perceived stress was positively associated
with PSA levels in men with high cortisol. According to
the authors, individuals unable to adapt to environmental
demands may be more susceptible to prostate cancer because
of the inability to mount an appropriate immunologic
response to neoplastic cells. Participants with high cortisol
may experience greater chronic perceived stress, possibly
resulting in the suppression of cellular immune activity,
leading to an increase in PSA levels [77]. In this study, cor-
tisol was obtained from blood, it has been argued that sali-
vary cortisol sampling would provide more accurate results
because it is unbound by corticosteroid-binding globulin and
other proteins, making it a measure of “free” cortisol [78].
Also, obtaining salivary cortisol samples is more feasible
that blood samples, allowing researchers to capture diurnal
rhythm of cortisol [78]. Thus, using larger sample sizes and
considering salivary cortisol may provide a more accurate
assessment of the complex interaction between perceived
stress, biological measures of stress arousal, and prostate
cancer risk.

The understanding of the link between psychosocial fac-
tors and prostate cancer risk remains understudied due to the
paucity of research that applies the appropriate conceptual-
ization and measurement protocols to capture the effects of
psychosocial stressors and related distress on prostate can-
cer risk. For example, while the Reeder Stress Inventory
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mentioned above [74, 75] captures stress appraisal (i.e.,
person’s perception that the external demands exceed their
ability to cope), the scale does not capture the type/source
of stressor that is being appraised nor does it capture the
severity and chronicity of the specific stressor. Conversely,
the Social Readjustment Rating Scale used previously [76]
lists 43 stressful life events that may have occurred in the
last year. These are meant to capture experiences of acute
stressors within a limited time frame (i.e., within the last
year). Investigators add the values corresponding to the life
events reported by the participants; if a particular event hap-
pened more than once, researchers multiply the value by the
number of occurrences. While the scale captures a broad
range of potential stressors (e.g., sexual difficulties, being
fired at work), as well as accounts for chronicity, it does
not consider participants’ stress appraisal of the events, life
course exposure to stressors, chronic ongoing stressors in
major roles and domains of life, nor does it consider the
participants’ life stage (i.e., certain age groups may not have
experienced retirement) [79].

Furthermore, these studies did not assess differences in
perceived stress and the potential impact on men’s health
across diverse racial groups. This empirical question remains
critical, given that racial and ethnic minorities experience
greater exposure to stress across the broad range of stress-
ors. Racial ethnic minorities are not only exposed to greater
individual stressors (e.g., unsafe neighborhoods), they are
also exposed to a greater clustering of stressors over time
[80]. For example, racial/ethnic minorities report more fre-
quent experiences of unfair treatment, often referred to as
perceived discrimination, compared to Whites. It has been
suggested that perceived discrimination can generate addi-
tional stressors (e.g., marital conflict, social isolation), which
can lead to greater adverse health outcomes [81]. Perceived
discrimination, particularly among racial/ethnic minori-
ties, has been shown to erode an individual’s health [82,
83], notably by promoting physiologic dysregulation [84,
85]. For instance, in a sample of 233 African-Americans,
chronic experiences of unfair treatment are associated with
allostatic load, a multisystem index of biological dysregula-
tion that includes cardiovascular regulation, lipid, glucose,
inflammation, SNS, parasympathetic nervous system, HPA
axis [85]. Unfair treatment may also erode an individual’s
health through biological (e.g., release of cortisol) [86]
and behavioral responses (e.g., tobacco use) [87] that are
potentially involved in carcinogenesis. Yet, little is known
about whether chronic experiences of unfair treatment may
increase prostate cancer risk specifically. Unfair treatment
is just one of many psychosocial stressors racial/ethnic
minorities disproportionately experience. Because racial/
ethnic minorities report higher levels of multiple stressors,
like financial strain, neighborhood disorder, and relationship
stressors, and greater clustering of these stressors [80], they
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are at an increased risk of health-damaging behaviors and
immune dysfunction [88]. The link between the co-occur-
rence of multiple stressors and prostate cancer risk remains
unknown. Measuring stressors and their distress response
comprehensively would allow us to better understand the
extent to which they, synergistically, have an impact on
prostate cancer development and its potential contribution
to racial disparities in prostate cancer outcomes.

Despite the very little attention in this area [89], work
on John Henryism, which is an active strategy aiming to
succeed against all odds [90, 91], is worth noting. In fact,
the prolonged effort coping with high demands and other
psychosocial stressors may increase the risk of adverse
health effects, particularly for marginalized group members
[90-92]. Although there is mounting evidence that John
Henryism is associated with high blood pressure among
low SES Black men and persons who lack the resources
to facilitate success [93] less is known of its relationship
with cancer risk, including prostate tumors. In a case-control
study of 400 prostate cancer cases (160 African-American;
240 Caucasian) and 385 controls (161 African-American;
224 Caucasian), higher John Henryism levels were asso-
ciated with greater odds of prostate cancer risk (OR 1.63,
95% CI 1.11-2.40), particularly for those with low social
support and those with high stress levels—measured by the
Perceived Stress Scale [94]. While racial differences were
not found, further research addressing the study’s limitations
should be conducted. Notably, these participants were asked
to recall experiences of perceived stress, stressors, coping,
and social support prior to developing prostate cancer, which
may introduce recall bias. Further, the Perceived Stress Scale
[95] is widely used to measure the perception of stress, but
does not capture the nature nor the chronicity of stressors,
which appear particularly relevant when investigating John
Henryism.

Emotion regulation

How someone copes with external demands is another criti-
cal facet of psychological functioning. In previous research
targeting cancer outcomes, one regulatory strategy investi-
gated is emotional control that is the tendency to minimize
emotional upset and/or suppress the expression of negative
emotions. While anger control has been primarily evaluated
as a determinant of breast cancer risk [96], its impact on
prostate cancer risk has been considered in only one pro-
spective cohort study to our knowledge. Among 19,730
Australian adults, greater anger control was positively asso-
ciated with prostate cancer development over 9 years after
adjusting for education level (hazard ratio=1.17, 95% CI
1.04-1.30), suggesting that minimizing/suppressing anger
may play a small role in prostate cancer risk [97]. How-
ever, from these results it remains unknown whether similar

effects of anger regulation on prostate cancer risk would be
evident in Blacks, and if so, of greater magnitude than in
Whites. Nonetheless, prior disparities work targeting other
health outcomes is suggestive. For instance, in the MIDUS
cohort, African-Americans reported higher levels of anger-
out—another strategy consisting in expressing anger out-
wardly—compared to their White counterparts, which was
related to greater inflammation levels [98].

The regulation of emotions other than anger has been
overlooked in relation to cancer incidence. Yet, a study has
reported a marginally significant increased risk in all-cause
cancer mortality (HR=1.70; CI 1.00, 2.88; p <.05) over a
12-year period in 729 adults (81% White; 46% men) who
had higher versus lower levels of emotional suppression
[99]. Of note, the number of deaths was somewhat small
(all-cause = 111; cancer =34), reducing the statistical power
to detect associations and the stability of the estimates.
To the best of our knowledge, no studies have examined
whether cancer racial disparities relate to other regulation
strategies, but such associations have been documented
with other health-related outcomes. For example, one study
revealed that African-Americans who endorse a defensive
responding style (correlated with repressing one’s emotions)
have significantly worse scores on a composite of health
outcomes including heart disease, stroke and hypertension,
compared to European Americans [100]. Because cardio-
metabolic diseases and cancer may have some common etio-
logical roots and share biobehavioral pathways [101, 102],
the investigation of emotion regulation as a determinant of
prostate cancer onset remains warranted.

Psychosocial resilience and resources
Psychological well-being

Studies to date have mainly focused on negative emotional
states, particularly anxiety, depression and anger. Emerg-
ing evidence suggests that positive emotion-related factors,
including optimism, purpose in life, life satisfaction, and
emotional vitality, are associated with a reduced risk of
hypertension and cardiovascular disease, independently of
negative emotional factors [103, 104]. Limited research has
been conducted with regard to cancer incidence. In the Eng-
lish Longitudinal Study of Ageing (n=38,182), overall well-
being as measured by the CASP-19 [105] was unrelated to
self-reported diagnoses of cancer over an 8-year period, after
adjusting for sociodemographics, health status and behav-
iors, and depressive symptoms [106]. When considering spe-
cific psychological well-being factors, results from the EPIC
Germany cohort (n=48,411) suggested lower (vs. higher)
levels of life satisfaction were associated with greater cancer
risk among women, but not men, in the following 8 years,
after adjusting for potential covariates [107]. However, both
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studies did not assess prostate cancer risk specifically nor
other dimensions of psychological well-being (e.g., opti-
mism, life purpose). Moreover, they were unable to investi-
gate potential racial disparities. However, accumulating evi-
dence hints to psychological well-being as an avenue worth
pursuing in the area of prostate cancer risk and disparities.
For instance, dimensions of psychological well-being (e.g.,
positive affective states like happiness; optimism) are asso-
ciated with adoption of healthier behaviors (e.g., physical
activity) [108] and more favorable biological processes (e.g.,
lower levels of inflammation) [10]. Prior findings have sug-
gested that optimism and life satisfaction were significantly
lower among Blacks versus Whites, whereas positive affect
was significantly higher [109]. Therefore, investigating the
association of multiple psychological well-being factors with
prostate cancer risk across racial groups, along with poten-
tial biobehavioral mechanisms, remains highly relevant.

Biobehavioral consequences of psychosocial factors

In response to psychosocial factors, individuals may also
engage in unhealthy behaviors, to enhance their ability to
cope with a stressor or handle negative emotions [110-112].
For instance, depression is associated with a greater likeli-
hood of physical inactivity, alcohol and tobacco consump-
tion, overweight/obesity as well as unfavorable diet and
weight gain up to 18 years later [113, 114]. In turn, those
who are obese and are engage in unhealthy lifestyle factors
are more likely to be diagnosed with prostate cancer [115].
Such unhealthy habits may also be modifiable risks associ-
ated with prostate cancer incidence or advanced prostate
cancer [8, 116—121]. In fact, in a large prospective study
with White males, those who reported less favorable habits
in terms of physical activity, diet, alcohol consumption, and
smoking had a 21-40% increased incidence of fatal pros-
tate cancer compared to those with more favorable lifestyle
behaviors [122]. Few Black—White differences have been
observed thus far with regard to the role of lifestyle factors
in prostate cancer risk [123]. However, studies show that
Black men tend to be less physically active and report lower
diet quality (e.g., consuming a higher percentage of energy
from refined carbohydrates, and a higher intake of sweetened
beverages) compared to their White counterparts [8, 121],
thus increasing the risk of prostate cancer for Black men.
Because of the disproportionate burdens racial/ethnic minor-
ities experience, Black men may engage in these behaviors
largely to cope with psychosocial stressors [124, 125]. It
remains unknown whether psychosocial factors may impact
prostate cancer risk through behavioral (and/or biological)
pathways similarly across racial/ethnic groups. Therefore,
knowing that minorities are likely to experience greater
life adversities and higher psychological distress compared
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to Whites, this area of research certainly deserves more
attention.

Psychosocial stressors evoke emotional distress
responses, such as depressive mood states, that can activate
physiological systems [126—128]. The continual activation
of these physiological systems can disrupt their function
and deplete the body’s immune system to defend against
cancerous cells [9, 129, 130]. Such dysregulation due to
chronic stressors and distress is often referred to as allo-
static load and is characterized by elevated (or suppressed)
physiological activity across multiple regulatory systems,
including cardiovascular and metabolic processes, immune
system, sympathetic nervous system and the hypothalamic
pituitary—adrenal axis [131-134]. Black middle and older-
aged adults have greater allostatic load, compared to their
White counterparts [132, 135]. This difference is presumed
to be due to disproportionate burden of adversities across
the lifecourse [136, 137]. Further examination is needed on
the biological underpinnings of psychosocial stressors and
prostate cancer risk.

A lifecourse perspective

To comprehensively understand the role of psychosocial fac-
tors in prostate cancer risk and racial disparities, future stud-
ies should examine a broad range of stressors using a life-
course perspective, taking into account the timing, source,
setting, chronicity and severity of the stressors [10, 45]. The
stressors assessed to date have not been comprehensive—
and research finds that limited assessment understates the
effects of stressors on health [79]. Varying stress exposure
and vulnerability at certain life stages can have an impact on
later health. For example, early childhood adversities (e.g.,
family economic hardship, parents having marital problems)
are associated with cardiovascular disease and premature
cellular aging in adulthood [138-140]. Life adversity and
clinical psychological distress are known to be associated
with a greater vulnerability to experience similar adversities
and distress later on. The accumulation of these stressors
across the lifespan significantly increase immune system
impairment and, therefore, increase the risk for disease
[141]. With regard to racial disparities, a recent study using
data from a nationally representative panel found that greater
exposure to childhood adversity explained racial health dis-
parities in self-reported health, morbidity, and functional
limitation in adulthood among men, with some of this effect
appearing to operate through the lasting influence of child-
hood adversity on relationship strain and socioeconomic
deprivation in adulthood [142]. Researchers suggest that
cancer risk may be influenced by exposure to stressful con-
ditions and events early on in life [2, 143]. However, there
is a need to examine the influence of childhood adversity on
the risk of prostate cancer specifically. Taking a lifecourse
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perspective that places greater emphasis on early life factors,
such as living in high-risk environments (e.g., community
violence), and identifying how these early factors combine,
additively or interactively, with other exposures over the
lifecourse to increase prostate cancer risk in early, middle
and later life could provide insight into existing patterns of
disparities and possible prevention strategies [144].

Prevention efforts are still needed

As future research continues to examine the relationship
between psychosocial factors and prostate cancer risk,
prevention efforts need to be continually implemented
and enhanced. Racial disparities in prostate cancer can be
reduced with coordinated and sustained efforts to provide
high-quality prevention, screening and treatment to all seg-
ments of the population [145, 146]. Prevention can take the
form of lifestyle changes such as healthy nutrition and high
levels of physical activity [147, 148]. Racial differences in
diet and physical activity are important factors to consider
in prostate cancer incidence [8, 149]. While healthy diet and
exercise, if adopted, can help lower the risk of prostate can-
cer, more effort is needed to promote exercise and healthy
dietary behaviors earlier in life to have greater impact at
reducing racial/ethnic disparities in disease risk [150]. We
further maintain that there is greater need to tailor these life-
style modification interventions to address known barriers
to health dietary behaviors and physical activities, including
lack of access to healthy food and exercise facilities, among
Black men [151].

Other social factors, not covered in detail herein, also
deserve more empirical attention to provide insight for
future interventions. Notably, Black men compared with
other racial groups exhibit a lack of knowledge and aware-
ness about prostate cancer [152], which can increase the risk
of late detection of prostate cancer at an advanced disease
stage [153]. For example, in a community-based sample of
290 Black men, approximately 60% did not know that Black
men were more likely than their White peers to develop
prostate cancer, whereas 45% thought that if they had pros-
tate cancer it would kill them, and another 28% were not
certain [154]. Black men with a family history of prostate
cancer have greater knowledge of prostate cancer than Black
men with no family history of prostate cancer [155, 156].
However, the level of knowledge among men may depend
on education and income level [154, 155], making it particu-
larly relevant as a potential target to address racial dispari-
ties. Besides knowledge and awareness, inadequate access
to services, mistrust of the health system, poor relationships
with medical providers and perceived threats to male sexual-
ity further appeared as major barriers to receiving prostate
care [157]. Additional research will help to understand these

barriers and identify opportunities for interventions, future
work should also seek to develop better tools for screening
and to ensure timely and adequate follow-up of screening
and treatment. A community-based participatory approach,
whereby interventions are developed in conjunction with
health providers, community members and relevant stake-
holders can help identify previously undetected barriers and
resources in the community, and develop new approaches to
incorporating community members’ psychosocial context in
healthcare screening and prevention [157].

Conclusion

Black men have suffered a disproportionate burden of pros-
tate cancer, compared to White men, and this has persisted
despite advances in interventions and prevention measures.
We examined underlying factors that lead to the disparate
experience of prostate cancer among Black men by focusing
on the psychosocial context, which allows us to highlight
the complex interaction between social and psychological
factors, and related biobehavioral processes (see Fig. 1).
Previous evidence of the independent effect of these factors
on prostate cancer risk factors points to the crucial need to
comprehensively examine how these factors may interac-
tively impact prostate cancer risk. For instance, while find-
ings on the association between SES and prostate cancer
incidence were mixed, psychological factors may help in
part to explain how this relationship varies by race.

There are considerable limitations that need to be
addressed to build a stronger evidence of the interrelation-
ships, if any, between SES, psychological factors, and pros-
tate cancer risk. Firstly, the dimensions of SES are distinct
aspects of social and economic position, income, education
and occupation. Each dimension of SES may operate differ-
ently to increase the risk of prostate cancer. Future research
should examine and compare their respective influence.
Other dimensions of social and economic position, such as
wealth, has not been examined in relation to prostate cancer
risk specifically, but can provide greater insight into exist-
ing related disparities. Secondly, studies have not captured
well the multidimensional or cumulative nature of psycho-
social stressors. The measures used in many of the studies
have not accounted for the source, severity, clustering and
chronicity of the stressors [10, 37], nor the type of stressors
that disproportionately affect racial/ethnic minorities (e.g.,
racial discrimination) [158]. Given that many studies are
cross-sectional or retrospective, there is a need for future
research to take a lifecourse approach to identify potential
critical periods when stressor exposure, including SES and
psychological factors, may increase the risk of prostate can-
cer later in life.
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Thirdly, with regard to potential mechanisms, there have
been no studies, thus far, that have examined the role that
allostatic load may play in the association between stress-
related exposures, including SES and psychological factors,
and prostate cancer risk. Findings from such future studies,
along with those investigating behavioral processes, will
likely help elucidate causes of prostate cancer disparities.
Fourthly, we found that most studies on the various factors
associated with prostate cancer risk have been conducted
outside the USA, limiting conclusions that can be drawn to
American men. Also, of the US-based studies on prostate
cancer risk factors, few focused on Black Americans. None-
theless, the contextual differences by race are so pronounced
that they cannot be ignored when discussing prostate cancer
disparities. Racial segregation was not associated with pros-
tate cancer in the only two studies that explicitly examined
this question, but it remains a strong social determinant of
cancer [33].

Altogether, further research is needed to first replicate
preliminary associations of psychosocial factors with pros-
tate cancer risk presented in this review, and then to better
understand the extent to which genetics and biobehavioral
pathways may contribute to disparities in cancer incidence.
Future research on understanding prostate cancer risk factors
can address previous methodological limitations by conduct-
ing prospective studies with large and diverse samples, using
comprehensive assessment of stress-related exposures, and
drawing on a lifecourse approach to capture the myriad of
factors that ultimately increases the risk of prostate cancer.
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