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IntroductIon 

 For the past two decades, con-
siderable efforts have been made 
to reduce racial and ethnic dispari-
ties in health care and outcomes. A 
large majority of this work has fo-
cused on characterizing and docu-
menting the ways in which racial/
ethnic minorities differ from Whites 
with respect to health care and out-
comes and using this information 
to develop individual, community, 
and system-based interventions and 
policies that address multilevel risk 
factors.1  Data from national and 
regional surveys demonstrate that 
progress has been made to improve 
health care outcomes in racial/eth-
nic minority groups, but disparities 
continue to exist, especially in sub-
groups of individuals.2 For instance, 
the life expectancy for minority men 
continues to be significantly lower 
compared with White men.3 For this 

reason, new models and approaches 
need to be developed, especially as ef-
forts are being made to address racial 
and ethnic disparities in health care 
and outcomes using precision medi-
cine strategies that are personalized 
or tailored to social determinants 
and other factors to promote health 
promotion and disease prevention 
behaviors.4 Topel and colleagues, for 
instance, are identifying multilevel 
determinants of resilience among Af-
rican Americans within the context of 
cardiovascular disease prevention.5,6 
 Previous efforts have emphasized 
the importance of drawing attention 
to the assets that individuals and 
communities have for health promo-
tion and disease prevention.7 Just as 
communities have assets, individuals 
from racial/ethnic minority groups 
are likely to have developed resil-
ience in response to exposure to ad-
verse social and economic conditions 
and other circumstances that gener-

Resiliency and allostatic load 
among VeteRans at Risk foR adVeRse 

PRostate canceR outcomes

Chanita Hughes Halbert, PhD1,2; Melanie Jefferson, PhD2; 

Linda Ambrose, RN3; Susan Caulder, RN3; 
Stephen J. Savage, MD2,3,4

Objective: To examine the relationships be-
tween resiliency, sociodemographic factors, 
and allostatic load among male Veterans.

Design/Study Participants: Cross-sectional 
study with minority (African American or 
Hispanic) and non-minority (White) male 
Veterans undergoing prostate biopsy.

Setting: Veterans Affairs Medical Center 
located in Charleston, SC.

Main Outcome Measures: Self-reported 
resilience measured using the two item sub-
scale from the Connor-Davidson Resiliency 
Scale and allostatic load determined from 
biomarkers measured in blood.

Results: In this small sample, bounce-back 
resilience and allostatic load level had a 
significant negative correlation, while ad-
aptation resilience and allostatic load were 
slightly correlated, but the association was 
not statistically significant. Sixty-six percent 
of participants reported that they were 
able to adapt and 40% reported they were 
able to bounce back. Higher income and 
lower PSA level were significantly correlated 
with greater adaptation resilience. Minor-
ity men were significantly more likely than 
non-minority men to report that they are 
able to bounce back. Married men were 
also significantly more likely than unmar-
ried men to report that they were able to 
bounce back. 

Conclusion: It may be important to target 
resiliency training programs to Veterans 
based on their social determinants and to 
examine the effects of these programs on 
allostatic load. Ethn Dis. 2020;30(Suppl 
1):177-184; doi:10.18865/ed.30.S1.177 

Keywords:  Resiliency; Sociodemographics; 
Allostatic Load; Male Veterans

1 Department of Psychiatry and Behavioral 
Sciences, Medical University of South 
Carolina, Charleston, SC
2 Hollings Cancer Center, Medical University 
of South Carolina, Charleston, SC
3 Department of Urology, Ralph H. Johnson 
Veterans Affairs Medical Center, Charleston, 
SC

4 Department of Urology, Medical University 
of South Carolina, Charleston, SC

Address correspondence to Chanita Hughes 
Halbert, PhD, Medical University of South 
Carolina, 68 President Street, Suite BE103, 
Charleston, SC 29425; 843.876.2421; 
hughesha@musc.edu



Ethnicity & Disease, Volume 30, Supplement 1, 2020178

Resiliency and Allostatic Load among Veteransz - Hughes Halbert et al

ate stress. Increasingly, attention is 
being given to community and indi-
vidual resiliency as a framework for 
addressing racial/ethnic disparities 
in health care and outcomes. Re-
silience is defined as the extent to 
which individuals are able to adapt 
and/or bounce back from adverse 
events or circumstances.8  Resilience 
has been linked to racial/ethnic 
background, socioeconomic factors, 
and levels of social support.9 In par-
ticular, racial differences in resilience 

health-related stressor: a prostate bi-
opsy as part of active surveillance for 
a previous prostate cancer diagnosis, 
a rising PSA, or a positive digital rec-
tal examination in the Veterans Af-
fairs health care system. In addition 
to characterizing resiliency among 
these men, we examined the extent 
to which the ability to adapt or 
bounce back from adversity was as-
sociated with sociodemographic fac-
tors, clinical variables, and allostatic 
load. Allostatic load is an indicator of 
biological risk that is based on physi-
ological biomarkers such as those for 
metabolic (HbA1c glucose levels) 
and autonomic (systolic and dia-
stolic blood pressure) functioning,11 
which are also implicated in chronic 
diseases that are leading causes of 
morbidity and mortality among 
minority men. Allostatic load has 
been used as a unifying framework 
to understand which physiological 
processes affect health outcomes12-16 
and has also been examined as a 
mechanism of racial disparities in 
health outcomes.17-19  Allostatic load 
represents the physiological conse-
quences of efforts to manage and/
or cope with stress and stressors.20 
Resilience has been described as suc-
cessful allostasis21; for this reason, it 
is expected that individuals who have 
greater resilience should be at lower 
risk for high allostatic load.16 To our 
knowledge, however, the association 
between resilience and allostatic load 
has not been examined in previous 
studies. Evaluating the relationship 
between allostatic load and resilience 
will provide important insights about 
the physiological risk associated with 
men’s efforts to adapt or bounce 
back from stressful situations.

MaterIals and Methods 

Study Participants
 Participants in this study were 
men undergoing a prostate biopsy 
because of a rising prostate specific 
antigen (PSA) level, an abnormal dig-
ital rectal examination (DRE), or as 
part of active surveillance for low-risk 
prostate cancer. Men were recruited 
from the Urology Clinic at the Ralph 
H. Johnson Veteran’s Affairs Medi-
cal Center (RHJ VAMC) and com-
pleted a social determinants survey 
that was developed to measure social 
determinants of health and resiliency 
and sociodemographic characteristics 
among participants in studies that 
were being conducted as part of the 
Medical University of South Caro-
lina’s Transdisciplinary Collaborative 
Center in Precision Medicine and 
Minority Men’s Health.22 This study 
is based on the 47 patients who com-
pleted the social determinants study.

Procedures
 This study was approved by the 
institutional review boards at the 
RHJ VAMC and the Medical Uni-
versity of South Carolina (MUSC). 
Patients were invited to participate in 
the study by their urologist before ob-
taining a prostate biopsy at the RHJ 
VAMC. The study was described as 
a project that was being conducted 
to understand health behaviors and 
outcomes among men. Those who 
were interested in participating in the 
study met with a research coordinator 
to answer questions about the proce-
dures involved in participation and to 
obtain written informed consent. Fol-
lowing provision of written informed 
consent, vital statistics and a blood 

…we examined the extent 
to which the ability to 

adapt or bounce back from 
adversity was associated 
with sociodemographic 

factors, clinical variables, 
and allostatic load.

have been inferred from variations 
in mental health outcomes between 
African Americans and Whites and 
the greater adverse effects of factors 
such as low education on health 
outcomes among Whites relative to 
African Americans.10 However, it 
is important to measure racial dif-
ferences in resiliency directly using 
specific measures of this construct, 
especially in samples who are ex-
periencing a stressful health event. 
 In this study, we examined re-
siliency among men undergoing a 
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sample were collected by a trained 
clinical research coordinator using 
standard clinical procedures. Vital 
statistics included systolic and diastol-
ic blood pressure, height and weight, 
waist-hip-ratio, and heart rate. From 
the 20 mL blood sample that was col-
lected in purple and red top tubes, 
total cholesterol, HbA1C, C-reactive 
protein, creatinine, albumin, and se-
rum dihydroepiandrosterone sulfate 
(DHEA-S) (a functional HPA axis 
antagonist) levels were determined in 
a CLIA-certified clinical lab. Blood 
samples were immediately processed 
for total cholesterol, HbA1c, creati-
nine, and albumin and stored at -20º 
for transport to MUSC research labo-
ratory services for analyses of other 
biomarkers. Information on race and 
ethnicity, age, co-morbidities (hyper-
tension, diabetes, heart problems, 
high cholesterol), prostate cancer 
variables (PSA, number of positive bi-
opsy cores), and service era (Vietnam, 
Post-Vietnam, Persian Gulf War) 
were abstracted from the electronic 
health record. Participants were given 
a social determinants survey to com-
plete at home and those who returned 
the completed social determinants 
survey were mailed a $15 gift card.

Measures
  Race/ethnicity, age, co-morbidity 
status, and prostate cancer prognostic 
factors were abstracted from the pa-
tient’s electronic medical record. We 
created a binary variable for race/eth-
nicity (minority for African American 
and Hispanic men and non-minority 
for White men) because of the small 
number of men who reported that 
their racial background was Hispan-
ic. Participants were categorized as 

having at least one co-morbidity or 
not having any co-morbidity based 
on documentation in the electronic 
health record of hypertension (yes 
or no), diabetes (yes or no), heart 
problems (yes or no), stroke (yes or 
no), or high cholesterol (yes or no). 
Specifically, men who had at least 
one of these conditions were catego-
rized as having a co-morbidity and 
those who did not have any of these 
conditions were categorized as not 
having any co-morbidities. Prostate 
cancer prognostic factors (PSA, num-
ber of positive cores) were abstract-
ed from electronic health records. 
 Allostatic load was determined 
based on data for 11 physical and 
physiological biomarkers (systolic 
blood pressure, diastolic blood pres-
sure, heart rate, BMI, HBA1C, 
DHEA-S, total cholesterol, waist-
hip-ratio, c-reactive protein, albu-
min, creatinine) as described by See-
man and colleagues.23 As in previous 
reports,24 the distribution of values 
for each of these biomarkers was ex-
amined in our sample to identify 
values that were in the highest risk 
quartile (lowest level for DHEA-S). 
Since the average values for many of 
these biomarkers were above normal 
ranges in our sample, values that were 
at or above the 75th quartile (25th 
quartile for DHEA-S) were catego-
rized as being high risk and assigned 
a value of “1” to create a binary vari-
able for each measure. All biomark-
ers were equally rated and the bi-
nary variables for each measure were 
summed to create an allostatic load 
score so that higher scores reflected 
greater physiological risk. Scores for 
allostatic load ranged from 0 to 8. 
 We used the two item sub-scale 

from the Connor-Davidson Resiliency 
Scale to measure resiliency,25 which 
asks participants to indicate the ex-
tent to which they are able to adapt to 
changes and bounce back after expe-
riencing a hardship, illness, or injury. 
The two-item sub-scale has been vali-
dated in clinical samples26 and is highly 
correlated with scores from the original 
25-item scale and had good internal 
consistency (.81 in our sample). Since 
the relationship between resilience 
and allostatic load has not been evalu-
ated in prior studies, and being able to 
adapt and bounce back are important 
characteristics of resilient individuals, 
we examined these items separately to 
determine if allostatic load had differ-
ent associations with these two aspects 
of resiliency. We re-coded these items 
into dichotomous variables based 
on the distribution of responses and 
conceptual relevance to facilitate the-
analysis. Specifically, adaptation was 
recoded as often true/true nearly all 
the time vs not at all/rarely/sometimes 
true and being able to bounce back 
from injury, illness, or hardship was re-
coded as true nearly all the time versus 
not at all/rarely/sometimes/often true.

Data Analysis
 Because the sample consisted of 47 
men, our analyses were primarily de-
scriptive. First, we generated descrip-
tive statistics to characterize the study 
sample in terms of race/ethnicity, age, 
prostate cancer variables, chronic dis-
ease status, and resiliency. We then 
conducted bivariate analyses consist-
ing of chi square tests of association 
and t-tests to examine the association 
between resiliency variables and racial 
background, prostate cancer variables, 
co-morbidity, and allostatic load. 
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results

 Table 1 shows the characteristics 
of the study sample. Fifty-five percent 
were African American/Hispanic and 
45% were White. In addition, 55% 
were married, 57% had at least some 
college education, 61% were em-
ployed, and 44% had an annual in-
come that was ≥$35,000. The average 
(SD) age of participants was 65.1 (6.8) 
and 57% were Vietnam Veterans. 
With respect to prostate cancer vari-
ables, the mean (SD) PSA and num-
ber of positive cores was 8.4 (5.8) and 
2.8 (2.9), respectively. The mean (SD) 
allostatic load score was 2.71 (1.5).
 Overall, 66% of participants re-
ported that they were able to adapt 
when changes occur. Table 2 shows 
the bivariate analysis of being able to 
adapt. Of the sociodemographic fac-
tors, only income level was associated 
significantly with being able to adapt. 

Men who had incomes >$35,000 
were significantly more likely than 
those with lower incomes to re-
port that they are able to adapt (chi 
square=4.42, P=.04). Of the prostate 
cancer variables, PSA was associated 
significantly with being able to adapt 
when changes occur. The mean PSA 
was significantly lower among men 
who reported that they were able to 
adapt compared with those who re-
ported less resilience. There were non-
significant differences in being able to 
adapt between men who had at least 
some college education compared 
with those with fewer years of for-
mal education. There were also small 
differences in allostatic load between 
men who reported that they were 
able to adapt (Mean=3.0, SD=1.6) 
and those who had less resilience 
(Mean=2.2, SD=1.3) (t=-1.59, P=0.12). 
 Forty percent of participants re-
ported that they can bounce back 

after illness, injury, or hardship. As 
shown in Table 2, African American/
Hispanic men (54%) were signifi-
cantly more likely than White men 
(24%) to report that they can bounce 
back (chi square=4.35, P=.04). Men 
who were married were also signifi-
cantly more likely than unmarried 
men to report that they were able to 
bounce back following illness, injury, 
or hardship. As with being able to 
adapt, there were non-significant dif-
ferences in being able to bounce back 
between men who had at least some 
college education and those who had 
fewer years of formal education. Last-
ly, mean levels for allostatic load were 
significantly higher between men 
who reported that they were able to 
bounce back (Mean=3.3, SD=1.3) 
and those who reported less resilience 
(Mean=2.3, 1.6) (t=-2.36, P=.02). 

dIscussIon

 To our knowledge, this is the first 
report to characterize resiliency in a 
racially diverse sample of Veterans 
who were experiencing a stressful 
health event based on their allostatic 
load and sociodemographic char-
acteristics. Resilience is a multidi-
mensional construct that reflects the 
extent to which individuals are able 
to thrive when facing adversity.25 
Resilience can be conceptualized as 
a trait, process, or outcome that can 
exist along a continuum27; previous 
reports have described conceptual 
distinctions between one’s ability to 
bounce back or return to a pre-de-
fined level of functioning and the 
extent to which an individual dem-
onstrates resilience by adapting or 

Table 1. Sample characteristics, N=47a

Variable Level n (%)

Race/ethnicity Minority (African American/Hispanic) 26 (55%)
Non-minority (White) 21 (45%)

Marital status Married 23 (55%)
Not married 19 (45%)

Education level ≥ Some college 26 (57%)
≤ High school graduate 20 (43%)

Employment status Employed 27 (61%)
Not employed 17 (39%)

Income level >$35,000 16 (44%)
<$35,000 20 (56%)

Service era Vietnam 27 (57%)
Other 20 (43%)

Chronic disease status Yes 38 (81%)
No 9   (19%)

Age Mean (SD) 65.1 (6.8)
PSA Mean (SD) 8.4   (5.8)
Number of positive cores Mean (SD) 2.8   (2.9)
Allostatic load Mean (SD) 2.71 (1.5)

a. n may not equal 47 because of missing data.
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changing in response to adversity.28 
We examined these dimensions of re-
siliency and found that the majority 
of men reported that they were able 
to adapt when changes occur and a 
substantial percentage of men (40%) 
indicated they were able to bounce 
back after injury, illness, or hardship. 
These findings suggest that it may be 
easier for men to adapt to changing 
circumstances but less equipped to 
bounce back from stressful or chal-
lenging situations. As in the study 
conducted by Pietrzak and Cook,29 
men in the present study who had 
incomes >$35,000 were more likely 
than those with lower incomes to re-
port that they can adapt. Results from 
the National Health and Resilience 
Study in Veterans also demonstrated 
that men who were married, White, 

and had a college degree were likely 
to be categorized as being resilient.29 
Similarly, men in our study who had 
at least some college education were 
more likely than men with fewer years 
of formal education to report that 
they could adapt when changes occur 
and bounce back following injury, ill-
ness, or hardship. But, only marital 
status and race/ethnicity were associ-
ated significantly with being able to 
bounce back among our study partic-
ipants. Fifty-four percent of African 
American/Hispanic men in our study 
reported that they could bounce back 
from an injury, illness, or hardship 
compared with 24% of White men. 
This may be because African Ameri-
can and Hispanic men are more likely 
than White men to have experienced 
these events. African American men, 

for instance are significantly more 
likely than White men to have ex-
perienced chronic medical condi-
tions,30,31 socioeconomic stressors, 
and be a victim of gun violence.32-34 
 Our findings raise important 
questions about the physiologi-
cal risks associated with the efforts 
that male Veterans may use to adapt 
when changes occur and bounce back 
from injury, illness, and other hard-
ships. According to previous reports, 
men who have greater resilience (eg, 
are able to adapt or bounce back),16 
should have lower risk for allostatic 
load. However, we found that allo-
static load was significantly higher 
among men who reported that they 
were able to bounce back compared 
with those who were less resilient. A 
similar trend was found in terms of 

Table 2.  Bivariate analysis of resiliency

Variable Level Adaptation % Resilient Chi Square Bounce Back % Resilient Chi Square

Race/Ethnicity Minority 62% .51 54% 4.35a 
Non-minority 71% 24%

Marital status Married 61% .02 56% 5.43a 
Not married 63% 21%

Education level ≥ Some college 77% 3.61b 50% 2.97b

≤ High school 50% 25%
Employment status Employed 64% .02 50% 1.12

Not employed 67% 33%
Income level >$35,000 88% 4.42a 56% 1.62

<$35,000 55% 35%
Service era Vietnam 59% 1.27 33% 1.32

Other 75% 50%
Chronic disease Yes 63% .69 37% 1.06

No 78% 56%

Resilient 
M (SD)

Not 
Resilient 
M (SD)

T-Value Resilient 
M (SD)

Not 
Resilient 
M (SD)

T-Value

Age 64.2 (7.3) 66.9 (5.5) 1.32 64.4 (8.2) 65.6 (5.8) .55
PSA 6.5 (2.7) 12.1 (8.2) 2.68a 9.2 (6.9) 7.9 (5.0) -.79
Number of positive cores 2.4 (3.1) 2.4 (2.6) .04 3.3 (3.5) 1.7 (2.3) -1.66
Allostatic load 3.0 (1.6) 2.2 (1.3) -1.59 3.3 (1.3) 2.3 (1.6) -2.36a 

a. P<.05.
b. P<.10.
M, Mean; SD, standard deviation
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the mean differences in allostatic load 
between men who reported that they 
are able to adapt when changes occur 
compared with those who were less 
able to do so. Resiliency is linked to 
the efforts that individuals use to cope 
with stressful situations. Among Vet-
erans, resilience was associated with 
using coping strategies such as humor 
and less use of dysfunctional cop-
ing strategies (eg, self-blame). Other 
work has shown that problem-fo-
cused coping is associated with great-
er resilience whereas emotion-focused 
coping is associated with lower resil-

women, but allostatic load scores 
were only associated with disengage-
ment coping among women.36 Thus, 
future research should examine the 
direct and interactive effects between 
allostatic load, coping efforts, and 
resilience in larger samples of men, 
especially those who are Veterans. 
 In considering the results of this 
study, several limitations should be 
noted. First, we conducted a cross-
sectional study of 47 Veterans from 
one VAMC who were undergoing 
a prostate biopsy. This study design 
does not allow us to determine cau-
sality with respect to resiliency and al-
lostatic load. There may be differences 
in the association between resilience 
and allostatic load among men who 
are not experiencing an acute health-
related stressor. Thus, prospective 
studies that compare resilience and 
allostatic load between Veterans who 
are experiencing a specific health-re-
lated stressor to those who are not ex-
periencing a stressful diagnostic pro-
cedure should be conducted. Further, 
Veterans may be better able to adapt 
to changing circumstances because of 
their military experiences and other 
lifetime events. Men who have served 
in the military experience multiple 
situations (eg, routine rotations of 
work assignments and locations, de-
ployment with or without family) 
that cannot be changed; acceptance 
was among the most used coping 
strategies among active duty service 
members and Veterans.37 Veterans in 
previous research who had a longer 
time in service reported significantly 
higher levels of resilience compared 
with those with fewer years in the 
military.37  Pietrzak and Cook also 
found that psychological resilience 

was associated with experiencing a 
high number of traumas during one’s 
lifetime among older Veterans.29 Pro-
spective studies that use longitudinal 
designs are needed in larger samples 
of VAMC and non-VAMC clinical 
settings to examine the causal rela-
tionship between allostatic load and 
resiliency. Future studies should also 
examine the association between re-
siliency and allostatic load in commu-
nity-based samples of minority and 
non-minority men who are receiving 
medical care for other types of disease 
(eg, cardiovascular disease, diabetes). 
Lastly, while we used items from a 
validated resiliency instrument, it 
may be important to examine resil-
iency using more robust measures of 
this construct. Along with more ro-
bust measures of resiliency, it is also 
important to assess coping efforts to 
examine the extent to which these 
strategies mediate the relationship 
between resiliency and allostatic load. 

conclusIons

 Our findings demonstrate that 
while most men reported that they 
were able to adapt when changes oc-
cur, additional support may be need-
ed to enhance their ability to bounce 
back following injury, illness, or hard-
ship. Resiliency training programs 
have been developed for military 
service members, college and medi-
cal students, health care profession-
als, patients who have acute medical 
conditions, and caregivers.38 A recent 
systematic review and meta-analysis 
of resiliency training programs dem-
onstrated that these programs have 
beneficial effects, especially those that 

Fifty-four percent of 
African American/

Hispanic men in our study 
reported that they could 
bounce back from an 

injury, illness, or hardship 
compared with 24% of 

White men.

ience in a community-based sample 
of Spanish adults.35 Active duty ser-
vice members and Veterans may use 
a number of different problem- (eg, 
active coping, planning) and emo-
tion-focused (eg, acceptance, positive 
reframing, religion) strategies to cope 
with stressful events and situations. In 
research based on the Jackson Heart 
Study, African American men had 
higher allostatic load compared with 
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are based on mindfulness training 
and cognitive behavioral therapy.39 
Our findings provide insight on the 
characteristics of Veterans who may 
benefit from resiliency training. Un-
like resilience training programs that 
target groups based on their occupa-
tion or medical condition, our find-
ings suggest that it may be important 
to target these programs to Veterans 
based on their social determinants 
of health (SDOH) such as educa-
tion, income, and racial/ethnic back-
ground. It may be important for re-
siliency training programs that are 
targeted to Veterans based on their 
SDOH to emphasize strategies and 
help men to identify resources that 
can help them to bounce back follow-
ing injury, illness, or hardship. Lastly, 
the effects of resiliency training on al-
lostatic load should also be examined.
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