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Abstract

Cardiovascular disease is a major contributor to mortality among
African American men. While the biological factors that increase
risk are relatively well understood, the psychological factors are
not. Research suggests that C-reactive protein (CRP), a marker of
cardiovascular risk, is associated with psychological mood states.
This study examined the relationships among CRP and two
types of depressive symptomatology in African American men.
Data were collected from a sample of 98, African American,
community<dwelling men in the metropolitan Washington, DC,
area. A nurse collected blood samples (to assess CRP levels), blood
pressure, and body mass index (BMI). Participants completed
the Beck Depression Inventory-Il and the Revised Neuroticism,
Extraversion, and Openness Personality Inventory (NEO-PI-R)
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Depression Subscale. Linear regression analysis was the major
statistical method used to assess the predictive relationship between
CRP and depressive symptomatology. Results suggest that 1) acute
depression is not predictive of CRP in African American men; 2)
depressive personality style may be predictive of CRP; and 3) BMI
may suggest a biobehavioral pathway that links lifestyle behaviors
to CRP. Findings from the current study partially support the
hypothesis that depressive symptomatology is predictive of CRP
levels in African American men. Depressive personality style is
possibly an underlying psychological factor that may affect CRP
levels. The clinical implications of these findings suggest a need
for valid depression screening and treatment of African American
men at risk for cardiovascular disease and lifestyle modifications to
decrease BMI.

Introduction

Cardiovascular disease (CVD) is the greatest contributor to
morbidity and mortality in the United States, and African
Americans are disproportionately affected."? They have higher
incidences of hypertension, diabetes, and obesity, which contribute
to such disorders as atherosclerosis, myocardial infarction, stroke,
and coronary heart disease.*® These conditions are not only more
prevalent in African Americans but occur at younger ages than in
other racial groups.® Genetic risk factors do not fully explain these
disparities.’

Emerging research suggests that psychological mood
states and individual personality traits also contribute to CVD
development.®'® Specifically, psychological factors, such as anger,
hostility, depression, and anxiety, are related to greater incidence of
CVD, fatal and nonfatal cardiac events in initially healthy people,
coronary heart disease, and disease mortality in cardiac patients.®
3 The relationship of psychological phenomena to CVD has
been extensively studied over the past few decades, but underlying
biological mechanisms that connect psychological factors with
CVD have only recently been reported.
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One of the biological mechanisms that may explain this association
involves an inflaimmatory process linked to elevated levels of
Cereactive protein (CRP)." CRP is a sensitive, acute phase,
nonspecific biomarker of systemic inflammation associated with
acute coronary syndromes, chronic coronary disease, peripheral
vascular disease, and stroke.”” The documented relationships
between psychological factors and CRP suggest a need to
explore individual psychological conditions and their impact on
cardiovascular health in at-risk populations.

As one of the most common psychiatric conditions in the
United States,” depression is an important variable to consider as
we attempt to learn more about how psychological factors affect
CVD. Recent studies have associated intense depressive symptoms
with higher blood plasma levels of CRP.> ! 2 When associated
with higher CRP levels, evidence also links minimal depressive
symptoms with increased risk for CVD.2

African Americans are less likely to be diagnosed with
depression than Caucasians.®® The lifetime prevalence rate for
African Americans is estimated at 10 percent; 7 percent for African
American men.” These statistics, however, do not necessarily reflect
the severity of the problem. The reasons for the underdiagnosis,
particularly in African American men, include differences in
symptom presentation and coping styles, poor screening and
treatment, lack of access to affordable health care, stigma associated
with mental illness, and the use of selfmedications, such as alcohol
and illicit drugs, to mask symptoms.”*?® To our knowledge, few
studies have examined depressive symptomatology and its influence
on CRP in African American men. The need is critical because
of the psychological implications as well as the morbidity and
mortality associated with CVD.

The current study examined the relationship among
depression, depressive personality style, and CRP in a community-
based sample of African American men. Depression was
operationalized as self-reported acute depressive symptoms having
occurred within the previous two weeks. Depressive personality
style was operationalized as selfreported depressive symptoms
characterized by more enduring personality characteristics. We
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hypothesized that greater self-reported acute and lasting depressive
symptoms would be predictive of higher CRP levels in African
American men.

Methods
Data Seurce

The study was part of an ongoing five-year project aimed at
testing the validity of a model that identifies medical, psychosocial,
and psychoneuroimmunological risk factors that predict impaired
renal function and renal disease. This project was conducted in
conjunction with the Minority Organ Tissue Transplant Education
Program (MOTTEP) Stress and Psychoneuroimmunological
Factors in Renal Health and Disease Study and involved assessment
of physiological, cognitive, psychosocial, and spiritual/religious
variables.

Participants

The sample consisted of 98, community-based, African-
American men between the ages of 21 and 67. The mean age was
44.09 (SD = 12.16). Participants were recruited using conventional
methods, such as flyers, health fairs, and word-of-mouth; contacted
by telephone; and scheduled for a data collection appointment.
Exclusion criteria included current domestic, emotional, or drug
abuse and a previous diagnosis of a psychological or behavioral
disorder. A positive history of these conditions was based on self-
report. The sample was relatively healthy, with 11 percent reporting
a diagnosis of diabetes and 20 percent reporting a diagnosis of
hypertension. Participants were asked about current medication
use, including vitamins and other overthe-counter medications,
cigarette use, and alcohol consumption. They received monetary
compensation for completing study requirements.

Biological Measures

Blood serum was collected by nursing staff via venipuncture
procedure to determine CRP levels. Nonfasting blood samples were
drawn into four cryovials and frozen at -70" celsius. After clotting,
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blood samples were centrifuged and aliquoted into six vials and
stored at the University General Clinical Research Center (GCRC)
until collected by Quest Laboratories, where they underwent
enzyme-linked immunosorbent assaying (ELISA) to detect and
quantify CRP.

Three seated blood pressure measurements were obtained.
Only the initial values were used in the analysis because the second
and third readings were added only after the 92nd participant in
the total sample was measured. Body-mass index (BMI) was assessed
as the ratio of height to weight.

Psychological Measures

Depressive symptoms related to acute depression were assessed using
the Beck Depression Inventory-11 (BDLII), a well-validated, 21-item,
self-report measure used to determine severity of depression with
scores highly correlated with a clinical diagnosis of depression.*®
Each item is scored on a O to 3 Likert scale, with the total score
ranging from O to 63. The BDII has been widely used with patients
in medical settings.”

Depressive personality style was assessed using the Revised
Neuroticism, Extraversion, and Openness Personality Inventory
(NEO-PI-R), designed to measure the broad personality domains of
neuroticism, extraversion, openness to expetience, agreeableness,
and conscientiousness. Each of the five domains consists of
six facets, and each facet is derived from eight items in the roral
inventory.”? The depression facet scale measures feelings of guilt,
sadness, despondency, and loneliness and was used for the current
study.’? Within an African American sample, internal consistency
coefficients for the NEO-PI-R range from .74 to .86 for the domain
scales and .30 to .73 for the facet scales.”

Procedures

Completion of the study required four to six hours and took place
at the General Clinical Research Center (GCRC). Upon arrival
at the facility, participants were given an overview of the study

49




50

Journal of Best Practices in Health Professions Diversity

requirements and procedures. All provided informed consent as
required by the Institutional Review Board. They completed a
demographic information form and a health history questionnaire.
After completing the interview, they were taken to the laboratory,
seated, and a blood pressure cuff was attached. After blood pressure
readings, a butterfly needle was inserted into the forearm to obrain
blood samples. After physiological data were collected by GCRC
nursing staff on duty, trained graduate students administered a
battery of neurocognitive, psychosocial, and spiritual measures.
The ethnicity of participants, graduate students, and nurse were
matched. The order of the study procedures was identical for all
participants and lasted from three to five hours for each participant.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) 17.0 was used
for all statistical analyses. Two hierarchical multiple regression
analyses were run. For each, the first model tested whether higher
levels of depressive symptomatology predicted higher levels of CRP
in African American men. The second model tested whether higher
levels of depressive symptomatology predicted higher CRP levels
after controlling for variables known to be associated with CRP
levels, including age, BMI, systolic blood pressure (SBP), smoking
status, education, and income. Prior to inclusion in the regression
models, CRP values were log transformed, and BDI-II scores were
square-root transformed to correct for positive skew.

Results

Table 1 shows the characteristics of the sample. The first
hierarchical regression tested the hypothesis that greater self
reported acute depressive symptomatology would predict higher
CRP levels. This hypothesis was not supported. In the first model,
BDLII scores and CRP yielded a nonsignificant effect for the
first model [F(1, 41) = 3.75, p = .06)]. BDLII scores accounted
for a nonsignificant proportion of variance within CRP levels
{adjusted R? = .06). In the second model, BDIII scores and the
added covariates (age, BMI, SBP, smoking status, education, and
income) yielded a significant effect (adjusted R? = .36). Driving
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this effect was a significant positive association between BMI and
CRP levels (8 = .66, p <.01).

The second hierarchical regression tested the hypothesis
that enduring depressive symptomatology would predict higher
CRP levels. Results from this regression for NEQ Depression scores
and CRP yielded a significant effect for the first model [F(1, 37) =
4.36, p < .05)). This model accounted for 8 percent of the variance
in CRP levels (adjusted R? = .08). Higher NEQ Depression scores
predicted higher CRP levels (B = .33, p < .05). The second model
was also significant [F(7,31) = 6.72, p < .01)] and accounted for 51
percent of the variance in CRP levels (adjusted R? = .51). In the
second model, only BMI was a significant predictor of CRP levels,
with higher BMI predicting higher CRP levels (8 = .70, p < .01).

Discussion
This study sought to determine if depressive symptoms in African
American men predicted higher levels of CRP, an inflammatory
marker used to assess risk for CVD. A depressive personality style
was found to predict increased CRP levels in African American
men, partially supporting our hypothesis. We did not find acute
depressive symptoms to predict CRP levels. However, our findings
were consistent with previous studies that demonstrated that
personality traits are better predictors of inflammation and health
outcomes than acute mood states.> 3

Although a depressive personality style predicted elevated
CRP in our sample, the relation did not remain after adjusting
for age, BMI, systolic blood pressure, and smoking status. BMI
accounted for elevated levels of CRP and explained much of
the variability. The influence of BMI on inflammation is well
documented and is associated with higher CRP levels.?? The mean
BMI in this sample was 29.6 kg/m2 and is considered overweight.
Research has determined that depression is associated with
inflammation through a biobehavioral pathway.!? Previous research
on our sample revealed that emotional eating and haphazard
meal planning are common® which may provide evidence for a
biobehavioral explanation. While maladaptive coping strategies
were not examined here, the importance of BMI and its behavioral
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predictors should be visited. The findings relating BMI and
CRP also suggest that in exploring psychosocial explanations for
increased CVD, researchers and practitioners should give special
attention to individuals who are overweight or obese and already at
greater risk for CVD due to higher CRP levels.

Even though the mechanism bywhich negative psychological
factors influence inflammation is not fully understood or clearly
explained by the current study, the significance of the findings
should not be understated. How depressive symptoms manifest
in African American men is not known; the overall consequences
are problematic and present a serious concern for researchers,
academicians, and clinical practitioners. The health consequences
associated with elevated CRP and inflammation have been well
documented,®* and the sample in this study had a mean level
that was elevated (3.04 mg/ml). This finding supports the need
to investigate factors that influence elevated CRP levels in African
American men and to ultimately reduce CVD risk.

The assessment of depressive personality traits is not
usually conducted in primary health care setrings. Findings suggest
that the health care provider's understanding of how depression
manifests in African American men may be critical to addressing
the disparity in CVD risk between African American men and
other racial groups.

Another cause for concern directly involves the future
of the health care field and how it moves forward in addressing
gaps in diagnosing and treating psychological disorders in African
American men. The education and training of the next generation
of health care practitioners requires a shift to recruit more people
of color. The underdiagnosis and misdiagnosis of depression and
other psychological conditions in African American men may
reflect the reality that African American men are underrepresented
in the field. The need for betrer diagnostic criteria, assessments,
and treatment approaches will be significantly improved by the
inclusion of more African American men in health care. As we
move forward as researchers, academicians, and practitioners,
it will be imperative that we consider the full scope of factors
that contribute to poor health outcomes, including biological,
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psychological, and social factors and how they may interact
uniquely for patients of color.

Further research is needed to delineate these relationships
to inform psychological treatment and recommendations for African
American men. Specifically, attempts by health care providers to
identify depressive symptomatology in African American men
should not rely solely on state measures of depression, but examine
for enduring depressive characteristics that may predict negative
cardiovascular outcomes.

Future Directions

Findings indicated that the average participant had a high BMI
and was overweight or obese. Future studies should investigate the
relationship between overweight and obesity, depressive states and
personality style, and CRP levels. Another future direction will
determine whether the hypothesized relationships in the current
analysis may operate in the inverse direction. Evidence suggests
that inflammatory markers may affect psychological outcomes
like depression. Although findings have been mixed, the scientific
community recognizes systematic inflaimmation as a trigger for
depressive symptoms. Specifically, cytokine communication with
the brain has been implicated in the pathogenesis of depression.*#
Future studies should use longitudinal designs to examine the
directionality of the depression/CRP link

Limitations

The small sample size in the current analysis may have limited
significance; however, this convenience sample provided valuable
initial findings for a population that has been understudied in the
areas of mood, personality, and inflimmation. In addition, the
availability of more ideal measures of depression was limited. The
BDII is a elinical tool used to help diagnose depression. Other
measures might have been more relevant for a nonclinical sample;
for example, the Center for Epidemiological Studies Depression
Scale (CES-DY*. Last, blood samples were drawn at varying times
during the day, which did not control for diurnal CRP variation.
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Table 1: Sample characteristics

M SD
Age 44.09 12.16
Education 13.40 2.25
Body-mass index (kg/m? 29.64 1.55
Systolic blood pressure (mmHg) 134.21 17.38
Diastolic blood pressure (mmHg) 79.82
12.98
C-reactive protein
(mg/ml) 3.04 4.08
% endorsed

Self-reported hypertension 204
Selfreported diabetes 10.7
Current smoker 18.4
Annual income

<$10,000 21.4

$10,001 - $20,000 17.5

$20,001 - $50,000 515

>$50K 9.7
Marital status

Single 64.1

Married 17.5

Divorced 10.7

Separated 2.9
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Table 2: Hierarchical multiple regression: BDHI scores and CRP levels

Step 1 Step 2

Predictors B SE B B SE B
BDLII A1 .06 .29 .03 .05 0%
Age 001 .01 .03
BMI .04 01 66
SBP 003 | .003 15
Smoking status 21 16 23
Education .04 .03 .21
Income -01 .05 -02
R2 06 .36

AR2 30

Note. * p <. 05; **p <.0l; BDII = Beck Depression Inventory Il score,
BMI = body-mass index, SBP = systolic blood pressure

Table 3: Hierarchical multiple regression: NEQ Depression scores
and CRP levels

Step 1 Step 2
Predictors B SE B B SE B
NEO Depression| .04 02 33 .02 .01 15
Age .002 .01 .06
BMI 04 .01 .70*
SBP 003 | 003 14
Smoking status .09 .14 .09
Education .04 .03 19
Income .02 .05 .06
R2 .08 51
AR2 43

Note. * p <, 05; **p <.01; NEO Depression = NEO-PI-R Depression facet
score, BMI = body-mass index, SBP = systolic blood pressure




56

Journal of Best Practices in Health Professions Diversity

Acknowledgments

Stress and Psychoneuroimmunological Factors in Renal Health and Disease
is supported by a grant from the National Center for Minority
Health and Health Disparities (P20 MD000512) awarded to the
fifth and sixth authors.

References

Thom, T., Haase, N., Rosamond, W., Howard, V.J., Rumsfeld, ].,
Manolio, T., et al. {2006). Heart disease and stroke
statistics—2006 update: A report from the American
Heart Association Statistics Committee and Stroke
Statistics Subcommittee. Circulation, 113(6), e85-151.

Nabel, E.G. (2003).Cardiovascular disease. New England Journal of
Medicine, 349(1), 60-72.

Cossrow, N., & Falkner, B. (2004). Race/ethnic issues in obesity
and obesity-related comorbidities. Journal of Clinical
Endocrinelogy and Metabolism, 89(6), 2590-2594,

Yancy, C.W. (2005). Heart failure in African Americans.
American Journal of Cardiology, 96(7B), 3i-12i.

Peek, M.E., Cargill, A., & Huang, E.S. (2007). Diabetes health
disparities: A systematic review of health care interventions.
Medical Care Research Review, 64(5 Suppl), 1018-156S.

McGee, D., Cooper, R., Liao, Y., & Durazo-Arvizu, R. {1996),
Patterns of comorbidity and mortality risk in blacks and
whites. Annals of Epidemiclogy, 6(5), 381-385.

Liburd, L.C., Jack, L., Jr., Williams, S., & Tucker, P. (2005).
Intervening on the social determinants of cardiovascular
disease and diabetes. American Jowrnal of Preventive Medicine,
29(5 Suppl 1), 18-24.

Boyle, S.H., Michalek, ].E., & Suarez, E.C. (2006). Covariation of
psychological attributes and incident coronary heart
disease in U.S. Air Force veterans of the Vietnam war.
Psychosomatic Medicine, 68(6), 844-50.

Wulsin, L.R., Vaillant, G.E., & Wells, V.E. (1999). A systematic
review of the mortality of depression. Psychosomatic
Medicine, 61(1), 6-17.



Depressive Symptomatology:
Relations to C-Reactive Protein in African American Men

Musselman, D.L., Evans, D.L., & Nemeroff, C.B. (1998). The
relationship of depression to cardiovascular disease:
Epidemiology, biology, and trearment. Archives of General
Psychiatry, 55(7), 580-92.

Ferketich, A.K., Schwartzbaum, ].A., Frid, D.]., & Moeschberger,
M.L. (2000). Depression as an antecedent to heart disease
among women and men in the NHANES I study. National
Health and Nutrition Examination Survey. Archives of
Internal Medicine,160(9),1261-1268.

Miller, G.E., Freedland, K.E., Carney, R.M., Stetler, C.A., &
Banks, W.A. (2003). Pathways linking depression,
adiposity, and inflammatory markers in healthy young
adults. Brain Behavior and Immunity, 17(4), 276-285.

Silverstone, P.H. (1987). Depression and outcome in acute
myocardial infarction. British Medical Journal (Clin Res Ed),
294(6566), 219-220.

Pearson, T.A., Mensah, G.A., Alexander, R.W., Anderson, ].L.,
Cannon, R.O., Criqui, M., et al. (2003). Markers of
inflammation and cardiovascular disease: Application
to clinical and public health practice: A statement for
healthcare professionals from the Centers for Disease
Control and Prevention and the American Heart
Association. Circulation, 107(3), 499-511.

Ridker, P.M., Rifai, N., Stampfer, M.]., & Hennekens, C.H. (2000).
Plasma concentration of interleukin-6 and the risk of
future myocardial infarction among apparently healthy
men. Circulation, 101(15),1767-1772.

Kuller, L.H., Tracy, R.P., Shaten, ]., & Meilahn, E.N. (1996).
Relation of C-reactive protein and coronary heart disease
in the MRFIT nested case-control study. Multiple Risk
Factor Intervention Trial. American Journal of Epidemiology,
144(6), 537-541.

Kavsak, P.A., Newman, A.M., Lustig, V., MacRae, A.R., Palomaki,
G.E., Ko, D.T,, et al. (2007). Long-term health outcomes
associated with detectable troponin I concentrations.

Clinical Chemistry, 53(2), 220.227.

57




58

Journal of Best Practices in Health Professions Diversity

Shankar, A., Li, J., Nieto, F.J., Klein, B.E., & Klein, R. (2007).
Association between C-reactive protein level and peripheral
arterial disease among US adules without cardiovascular
disease, diabetes, or hypertension. American Heart Journal,
154(3), 495-501.

Di Napoli, M., Papa, F., & Bocola, V. (2001). C-reactive protein
in ischemic stroke: An independent prognostic factor.
Stroke, 32(4), 917.924.

Mathers, C.L. (2006). Projections of global mortality and burden of
disease from 2002 to 2030. Public Library of Science, 3(11),
e44l.

Brondolo, E., Gallo, L.C., & Myers, H.F. (2009). Race, racism and
health: Disparities, mechanisms, and interventions. Journal
of Behavioral Medicine 32(1), 1-8.

Visser, M., Bouter, LM., McQuillan, G.M., Wener, M.H., &
Harris, T.B. (1999). Elevated C-reactive protein levels
in overweight and obese adults. Journal of the American
Medical Association, 282(22), 2131-2135.

Suarez, E.C., & Suarez, E.C. (2004). C-reactive protein is associated
with psychological risk factors of cardiovascular disease in
apparently healthy adults. Psychosomatic Medicine, 66(5),
684.

Riolo, S.A., Nguyen, TA., Greden, ].F., & King, C.A. (2005).
Prevalence of depression by race/ethnicity: Findings
from the National Health and Nutrition Examination
Survey 1. American Journal of Public Health, 95(6), 998-
1000.

Williams, D.R., Gonzalez, H.M., Neighbors, H., Nesse, R., Abelson,
J.M., Sweetman, ], et al. (2007). Prevalence and distribution
of major depressive disorder in African Americans,
Caribbean blacks, and non-Hispanic whites: Results from
the National Survey of American Life. Archives of General
Psychiairy, 64(3), 305-315.

Poussaint, A.A. (2000). Lay My Burden Down. Cambridge: Harvard
University Press.



Depressive Symptomatology:
Relations to C-Reactive Protein in African American Men

Littrell, J., & Beck, E. (2001). Predictors of depression in a sample
of African-American homeless men: Identifying effective
coping strategies given varying levels of daily stressors.
Community Mental Health Journal, 37(1), 15-29,

Diala, C.C., Muntaner, C., Walrath, C., Nickerson, K., LaVeist, T.,
& Leaf, P. (2001).Racial/ethnic differences in attitudes
toward seeking professional mental health services.
American Journal of Public Health, 91(5), 805-807.

Wells, K., Klap, R., Koike, A., & Sherbourne, C. (2001). Ethnic
disparities in unmet need for alcoholism, drug abuse, and
mental health care. American Journal of Psychiatry,
158(12), 2027-2032.

Beck, A., Steer, R.A., & Brown, G.K. (1996). Manual for the Beck
Depression Inventory-Il. San Antonio: Psychological
Corporation.

Beck, A.T., Steer, R.A,, Ball, R, Ciervo, C.A., & Kabat, M. (1997).
Use of the Beck Anxiety and Depression [nventories for
primary care with medical outpatients. Assessment, 4(3),
211.

Costa, P.T,, Jr., & McCrae, R.R. (1995). Domains and facets:
Hierarchical personality assessment using the revised NEQ
personality inventory. Journal of Personality Assessment, 64(1),
21.50.

Savla, ]., Davey, A., Costa, PT,, Jr., & Whitheld, K.E. (2007).
Replicating the NEO-PL-R factor structure in
African-American older adults. Personality and Individual
Differences, 43{5),1279.

Segerstrom, S.C. (2000). Personality and the immune system:
Models, methods, and mechanisms. Annals of Behavioral
Medicine, 22(3),180-190.

Kemeny, M.E, & Laudenslager, M.L. (1999). Introduction beyond
stress: The role of individual difference factors in
psychoneuroimmunology. Brain Behavior and Immunity,

13(2), 73-75.

59




60

Jowrnal of Best Practices in Health Professions Diversity

Bachega, T.A., Billerbeck, A.E., Madureira, G., Arnhold, 1.].,
Medeiros, M.A., Marcondes, J.A., et al. (1999). Low
frequency of CYP2B deletions in Brazilian patients with
congenital adrenal hyperplasia due to 21-hydroxylas
deficiency. Human Heredity, 49(1), 9-14.

Sims, R., Gordon, S., Garcia, W., Clark, E., Monye, D., Callender,
C., et al. (2008). Perceived stress and eating behaviors in a
community-based sample of African Americans. Eating
Behaviors, 9(2), 137-142.

Ridker, P.M., Rifai, N., Rose, L., Buring, ].E., & Cook, N.R. {2002).
Comparison of C-reactive protein and low-density
lipoprotein cholesterol levels in the prediction of first
cardiovascular events. New England Journal of Medicine,
347(20),1557-1565.

Ridker, PM., Cushman, M., Stampfer, M ]., Tracy, R.P., &
Hennekens, C.H. (1997). Inflammation, aspirin, and
the risk of cardiovascular disease in apparently healthy
men. New England Journal of Medicine, 336(14), 973-979.

Kop, W.]J. (2003). The integration of cardiovascular behavioral
medicine and psychoneuroimmunology: New
developments based on converging research fields. Brain
Behavior and Immunicy, 17(4), 233-237.

Clark, R., Anderson, N.B., Clark, V.R., & Williams, D.R. (1999).
Racism as a stressor for African Americans. A
biopsychosocial model. American Psychologist, 54(10),
805-816.

Ryder, A.G., Bagby, R M., & Schuller, D.R. (200). The overlap of
depressive personality disorder and dysthymia: A
categorical problem with a dimensional solution. Harvard
Review of Psychiatry, 10(6}, 337-352.

Dantzer, R., O’Connor, ].C., Freund, G.G., Johnson, R.W., &
Kelley, K.W. (2008). From inflammation to sickness and
depression: When the immune system subjugates the
brain. Nature Reviews Neurvoscience, 9(1), 46-56.



Depressive Symptomatology:
Relations to C-Reactive Protein in African American Men

Maier, S.F., & Watkins, L.R. (1998). Cyrokines for psychologists:
Implications of bidirectional immune-to-brain
communication for understanding behavior, mood, and
cognition. Psychological Review, 105(1), 83-107.

Steptoe, A., Kunz-Ebrecht, S.R., & Owen, N. (2003). Lack of
association between depressive symptoms and markers
of immune and vascular inflammation in middle-aged men
and women. Psychological Medicine, 33(4), 667-674.

Radloff, L.S., & Radloff, L.S. (1977). The CES-D Scale: A self:
report depression scale for research in the general
population. Applied Psychological Measurement, 1(3), 385.

6l




