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Abstract

Objectives: Substantial evidence documents gender and racial disparities in C-reactive protein (CRP), a measure of systemic
inflammation, among older adults. Yet, the comparative approaches of these studies may obscure distinct risk and protec-
tive factors associated with elevated CRP among older Black Americans. To pinpoint opportunities for intervention, this
study utilizes a “within-group approach” to identify the sociodemographic, psychosocial, behavioral, and health-related
correlates of elevated CRP among older Black women and men.

Method: The sample consisted of 2,420 Black respondents aged 51 and older in the Health and Retirement Study (2006—
2016). Gender-stratified, random effects logistic regression models were used to examine correlates of elevated CRP
(>3.0 mg/L).

Results: More than 50% of Black women had elevated CRP, and younger age, Medicaid, lower mastery, religiosity, over-
weight/obesity, physical inactivity, and activities of daily living (ADLs) contributed to elevated CRP among this group. In
contrast, elevated CRP was reported among only 37.25% of Black men, for whom financial distress was associated with
lower odds of elevated CRP; religiosity, less neighborhood cohesion, current smoking, overweight/obesity, ADLs, and more
chronic conditions were associated with greater odds of elevated CRP among this group.

Discussion: Sociodemographic factors had a limited association with elevated CRP among older Black Americans. Rather,
a range of psychosocial, behavioral, and health-related factors were more influential determinants of elevated CRP among
older Black Americans. Most notably, findings demonstrate distinct correlates of CRP among Black women and men,
underscoring the critical need to further evaluate the risk and protective mechanisms undergirding disparities among this
aging population.

Keywords: Black Americans, Black men, Black women, C-reactive protein, Health and Retirement Study

A large body of research demonstrates significant racial among older Black Americans, who experience dispropor-
disparities in physical health among older adults in the tionately high rates of chronic conditions, early onset of
United States. Poor outcomes are particularly pronounced physical disability, and premature mortality (Thorpe et al.,
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2016, 2020) relative to Whites. To clarify the causal mech-
anisms of these inequalities, population health research has
increasingly integrated social, psychological, and biological
approaches, including the use of biological markers of dis-
ease risk and progression, such as C-reactive protein (CRP).
CRP is a measure of systemic inflammation that results from
the body’s immune response, which is triggered to protect
against infection and illness (Miller et al., 2002). However,
prior research suggests that prolonged exposure to elevated
inflammation can negatively affect health and indicate im-
mune dysregulation (Nguyen et al., 2022). Elevated CRP
has also been associated with numerous adverse health out-
comes where there are large and persistent racial inequities,
including cardiovascular disease (CVD), stroke, hyperten-
sion, obesity, and mortality (Choi et al., 2013; Sesso et al.,
2003). Studies show that Black Americans have higher
levels of CRP than Whites and that inflammation increases
naturally with age (Franceschi & Campisi, 2014; Nazmi
& Victora, 2007). Yet, as most CRP studies have utilized
a comparative approach to explain racial disparities, less
is known about the specific factors that contribute to ele-
vated CRP among older Black Americans. Given its links to
a range of chronic health issues, identifying the correlates
of elevated CRP among Black older adults may shed new
light on the biopsychosocial mechanisms that contribute to
racial disparities in health and aging.

This study explores the role of social, psychological, be-
havioral, and health-related factors to identify the risk and
protective mechanisms that uniquely shape CRP among
Black older adults. Despite occurring within the body, re-
search suggests that the individual-level physiological pro-
cesses that produce systemic inflammation are likely due to
the accumulation of numerous exposures over the life course
(Mitchell & Aneshensel, 2017). For instance, mounting evi-
dence shows that more frequent exposure to chronic social
and psychological stressors may contribute to physiological
deterioration that produces inflammation through complex
and multifactorial processes (McEwen, 1998). When indi-
viduals perceive stressful events, multiple physiological sys-
tems are triggered as part of the body’s generalized stress
response (McEwen, 1998). In response to chronic stress,
the body eventually becomes less capable of adequately re-
sponding to stressors and may experience more difficulty in
halting the stress response, which elicits inflammation over
time (McEwen, 1998; Miller et al., 2002); chronic expo-
sure to stressors may also prompt individuals to engage in
maladaptive coping behaviors (e.g., smoking, alcohol/sub-
stance abuse, overeating) that further undermine physical
health (Mezuk et al., 2013). Consequently, socially disad-
vantaged individuals (e.g., members of minoritized racial/
ethnic groups, women), who tend to encounter more chal-
lenges relative to their socially advantaged counterparts,
may face a heightened risk of chronic inflammation (Nazmi
& Victora, 2007).

These processes are also reflected in observed social in-
equalities in CRP, as prior research demonstrates that Black
adults have higher CRP compared to White adults (Farmer

et al., 2020); women tend to have higher CRP levels than
men (Lakoski et al., 2006), while individuals with lower so-
cioeconomic status (SES) have higher CRP levels than those
with higher SES (Nazmi & Victora, 2007). Furthermore,
studies suggest that individuals with multiple disadvan-
taged social identities tend to exhibit elevated CRP levels
(Farmer et al., 2021; Khera et al., 2005), and recent find-
ings show that Black women consistently have higher levels
of CRP compared to other race-gender groups (Farmer
et al., 2021; Khera et al., 2005).

Despite a growing body of research in this area, two crit-
ical gaps in our understanding of CRP among older Black
Americans remain. First, the distinct pathways through
which older Black women and men experience risk for el-
evated CRP remain unclear. Although research has com-
monly assessed CRP separately among gender groups to
account for potential physiological variations among indi-
viduals identifying as “women” and “men” (Farmer et al.,
2020; Herd et al., 2012), emerging research has only re-
cently highlighted the complex ways in which race, gender,
and other risk factors (e.g., SES) combine to shape CRP
(Farmer et al., 2021). While such comparative efforts have
provided some insight into group differences in CRP levels
(Farmer et al., 2021), the distinct risk and protective factors
associated with elevated CRP among older Black women
and men remain unclear.

Second, prior research on racial disparities has often
limited its scope to a narrow range of factors that may be
linked to increased risk of elevated CRP among Black older
adults. Specifically, many studies have focused on the role
of status-based inequalities, such as gender and SES (Alley
et al., 2006; Herd et al., 2012; Janicki-Deverts et al., 2012;
Khera et al., 2005). Yet, there is growing evidence that
Black Americans may experience “diminishing returns”
with higher SES conferring limited health benefits, particu-
larly among older adults (Assari, 2018; Boen, 2016; Farmer
et al., 2021; Farmer & Ferraro, 2005; Thomas Tobin &
Hargrove, 2022). Research suggests this pattern also ex-
tends to CRP, as studies show that older Black Americans
exhibit only minimal improvements in CRP with greater
educational attainment; recent findings also note significant
differences in the influence of SES on CRP across older Black
women and men, suggesting that Black women and men
may differentially benefit from higher SES (Farmer et al.,
2021). Taken together, this work underscores the need to
clarify the ways in which SES and other sociodemographic
factors may distinctly influence CRP among older Black
women and men.

In addition to sociodemographic characteristics, others
have emphasized differential exposures to social stressors,
such as discrimination (Lewis et al., 2010; Van Dyke et al.,
2017), as key explanations for CRP disparities. While these
factors are undoubtedly important, research suggests there
are likely additional mechanisms that contribute to el-
evated CRP among older Black Americans. For instance,
Nguyen et al. (2022) recently demonstrated the significance
of psychosocial factors beyond discrimination for shaping
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CRP among this population. Specifically, they found that
community characteristics, such as perceived neighbor-
hood social cohesion and physical disadvantage, interact
with negative cognitive dispositions (e.g., hopelessness and
pessimism) to influence CRP in older Black adults.

Others focused on the impact of behavioral factors and
CRP. In one example, scholars noted that health behaviors,
including physical activity and alcohol use, were associated
with higher CRP levels among older adults (McDade et al.,
2006); studies also show a strong, positive association be-
tween CRP and smoking (McDade et al., 2006). Yet, only
a handful of studies have evaluated the health-related cor-
relates of CRP among older Black adults, although prior
research highlights significant links between CRP and phys-
ical disability (Kuo et al., 2006), body mass index/obesity
status (Choi et al., 2013), and chronic health conditions
(Khera et al., 2005; Pearson et al., 2003). There has also
been inadequate consideration of protective factors, de-
spite evidence from prior work, which suggests that pro-
tective psychosocial resources, such as social support and
mastery, significantly influence inflammation (Taylor et al.,
2006; Yang et al., 2014). Taken together, this research col-
lectively demonstrates the broad array of factors that may
contribute to elevated CRP among older Black Americans,
while simultaneously spotlighting the narrow range of fac-
tors considered by individual CRP studies. As a result, the
collective influence of these sociodemographic, psychoso-
cial, behavioral, and health-related factors on CRP among
older Black women and men remains unclear. Additional
research that considers a varied array of correlates, in-
cluding those associated with elevated CRP in prior studies
and those that capture heterogeneity in the lived experi-
ences of older Black adults, is needed to clarify unique
sources of risk and resilience among this population.

To address these limitations, the purpose of the present
study was to explore the correlates of elevated CRP among
older Black women and men. In order to remain consistent
with the existing literature and to be able to situate our
findings in the context of published work, we evaluate these
relationships separately for women and men (Cushman
et al., 2009; Farmer et al., 2020; Herd et al., 2012; Kelley-
Hedgepeth et al., 2008; Khera et al., 2005). This study
advances prior work by using nationally representative lon-
gitudinal panel data from the Health and Retirement Study
(HRS) to assess a broad range of sociodemographic, psy-
chosocial, behavioral, and health-related factors that have
been linked to CRP in prior research. We consider the roles
of both risk and protective factors, which we expect to play
different roles among Black women and men. We also draw
on a rich tradition of minority aging scholarship—one that
recognizes both race and gender as socially constructed sta-
tuses that combine to uniquely pattern the health trajec-
tories of older individuals by distinguishing their exposure
to risks and access to health-protective resources across the
life course (Brown et al., 2016; Whitfield et al., 2008)—
to explore the distinct ways that elevated CRP risk arises

among older Black women and men. While we remain con-
sistent with prior CRP studies by examining these processes
separately among gender groups (Farmer et al., 2020; Herd
et al., 2012), we extend this work by utilizing a “within-
group approach” (Whitfield et al., 2008) to better assess
the distinct, and often nuanced, ways that health correl-
ates may influence outcomes among subgroups of Black
Americans. In utilizing this approach, the present study
aimed to move beyond the traditional race-comparative
strategies applied in previous CRP studies and to enhance
our understanding of the heterogeneity of these processes
among the aging Black population.

Method
Data

The data for the current study come from the 2006 to
2016 waves of the HRS, an ongoing nationally represen-
tative panel survey of community-dwelling midlife and
older adults residing in the United States. Initiated in 1992,
the HRS is sponsored by the National Institute on Aging
and the Institute for Social Research at the University of
Michigan. It consists of biennial interviews on a wide range
of topics (e.g., SES, psychological and physical health).
Starting in 2006, the HRS began to collect psychosocial
and biological data from respondents from a random ro-
tating half-sample of respondents, who are then followed
up with every 4 years (Juster & Suzman, 1995). Details on
the HRS, including the study design, response rates, and
sampling procedures, have been extensively published else-
where (https://hrsdata.isr.umich.edu). The University of
Michigan Health Sciences Human Subject Committee ap-
proved the HRS and requires that all participants provide
informed consent prior to participation.

The present study was limited to 2,697 non-Hispanic
Black adults aged 51 and older who participated in the
core interviews, had at least one wave of biomarker data,
and were eligible for and completed at least one leave-
behind questionnaire, which is used to collect psychosocial
data from respondents. Because missingness was minimal
(<5%) among study variables, we dropped all respondents
with missing data on study variables. Thus, the final ana-
lytic sample included 2,420 Black adults who contributed
a total of 3,595 observations over the study period from
2006 to 2016. Respondents could contribute one to three
waves of data (mean = 1.5).

Measures

C-reactive protein

CRP was collected by HRS interviewers using a series of
dried blood spots (DBS) that were placed on cards and
shipped to either the University of Vermont or the University
of Washington to be assayed (see Author Note 1). Based on
a joint report released by the American Heart Association
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and Centers for Disease Control and Prevention, which
highlighted evidence showing that elevated CRP was as-
sociated with increased risk for adverse health outcomes
(Pearson et al., 2003), we dichotomized CRP to compare
elevated levels of CRP (>3.0 mg/L) to nonelevated levels
(3.0 mg/L) in the present study.

Sociodemographic factors

Sociodemographic characteristics assessed included a con-
tinuous measure of respondents’ age; educational attain-
ment (less than high school [HS], HS/general education
diploma [GED], and some college or more); geographic
region (South vs. other); rural/urban residence; house-
hold income (quartiles; <$13,000, $13,001-$27,000,
$27,001-$55,000, >$55,000); and type of insurance cov-
erage (insured [without Medicaid coverage], Medicaid, and
uninsured).

Psychosocial factors

We explored multiple psychosocial risks and resources that
may contribute to elevated CRP among older Black adults
(see Author Note 2). Cronbach’s alphas for these variables
among women and men are presented in Supplementary
Table 1. Psychosocial risks included marital status (never
married, married, separated/divorced, and widowed);
chronic stress, which was based on respondent reports of
stressful, ongoing problems occurring within the past 12+
months across eight domains (e.g., personal health prob-
lems, close relationships; range, 0-8); higher values indicate
more chronic stressors (Troxel et al., 2003). Financial diffi-
culties were assessed by asking respondents to report how
difficult it is to pay bills each month, with higher values
indicating more difficulty in paying bills (range, 0—4; Pearlin
et al., 1981). Everyday discrimination was measured using
the Everyday Discrimination Scale (Williams et al., 1997),
which assesses frequency of unfair treatment on a day-
to-day basis; higher scores indicate more frequent expo-
sure to discrimination (range, 0-5). Depressive symptoms
were measured with an eight-item version of the Center
for Epidemiological Studies—Depression scale (Radloff,
1977), which assesses past-week symptom levels (range,
0-8). Perceived neighborhood disorder was calculated by
averaging the scores from four items that assessed physical
characteristics of the neighborhood (e.g., vandalism), and
higher scores indicate more disorder (range, 0-6; Cagney
et al., 2009). Perceived poor neighborhood cohesion was
calculated by averaging responses from four items that as-
sess levels of social cohesion/trust in one’s neighborhood
(e.g., most people in this area are friendly), with higher
scores indicating less cohesion.

Psychosocial resources included social support, which
was assessed using a well-established measure that captures
the respondents’ perceived social support (e.g., relationship
quality) with spouses/partners, children, family, and friends
(Smith et al., 2017; Walen & Lachman, 2000); scores across
all relationship domains were averaged to create an index

of social support. Religiosity/spirituality was assessed via
four items from the Brief Multidimensional Measure of
Religiousness/Spirituality (Fetzer Institute, 2003). An index
of religiosity/spirituality was calculated by averaging the
scores across all items (range, 0-5), and higher scores indi-
cate greater levels of religiosity/spirituality. Perceived mas-
tery was measured with five items that capture the extent
to which individuals perceive personal control over their
life (Lachman & Weaver, 1998); scores were derived by
averaging these items (range, 0-5), and higher scores in-
dicate greater mastery. Sense of purpose in life was deter-
mined using a seven-item subscale of the Ryff Measures of
Psychological Well-being, (e.g., “I enjoy making plans for
the future and working to make them a reality”), where
higher scores indicate more purpose (Ryff, 1989).

Behavioral factors

Behavioral factors included smoking (never, past, or cur-
rent smoker); alcohol consumption (no, moderate, or heavy
alcohol consumption); and physical activity, which was
based on respondent reports of any moderate or vigorous
physical activity in the past month. Overweight/obesity
was defined as having a body mass index (BMI) of >25
(calculated using weight in kilograms divided by height in
meters, squared).

Health-related factors

Activities of daily living (ADLs) were assessed using re-
spondent reports of any difficulty faced in five basic life
functions (e.g., eating). We created an index of chronic
conditions, including diagnoses of hypertension, diabetes,
cancer (excluding skin cancer), stroke, arthritis, lung prob-
lems, and heart problems; higher scores indicate more
chronic disease. Cholesterol medications were assessed by
respondents reporting use of cholesterol-lowering medica-
tion usage. We were unable to control for medications that
have documented associations with CRP, including hor-
mone replacement therapy (HRT) use. All measures were
time-varying, except gender and educational attainment.

Data Analysis

Descriptive analyses were conducted for the overall sample
and stratified by women and men. Comparisons by gender
across all study variables were determined by #-tests and
%2 tests, as appropriate, except for median levels of CRP,
which we tested differences using the K-sample equality-
of-medians test. Multilevel random-effects multivariate
logistic regression models were used to examine the asso-
ciation between study covariates and elevated CRP among
older Black adults. To account for the panel design of the
HRS, we nested repeated observations (Level 1) within
HRS respondents (Level 2) and we clustered by respond-
ents to obtain robust standard errors for all analyses, as has
been used in previous work (Dupre et al., 2017). The data
for the study were not weighted; therefore, we included
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variables related to the sampling design (e.g., age, gender,
region) to produce unbiased estimates, which is consistent
with other studies using the HRS data (Dupre et al., 2017;
Farmer et al., 2020; Winship & Radbill, 1994).

Our multivariate models assessed correlates of ele-
vated CRP among Black women and men. We estimated a
series of models with sequential inclusion of the following
sets of covariates based on their likely causal ordering:
sociodemographic, psychosocial, behavioral, and health-
related characteristics in gender-stratified models. We also
conducted sensitivity analyses identical to the analysis
plan, while excluding respondents with CRP >10.0 mg/L
(n = 493), and the substantive meaning of the findings did
not change. Finally, we tested for the potential of nonlin-
earity and collinearity (Supplementary Table 2). For ex-
ample, we initially assessed variables that might have
nonlinear associations with elevated CRP and categorized
such variables (e.g., overweight/obesity, educational attain-
ment, income) and we performed collinearity diagnostics
using the collin command in STATA, which showed an ac-
ceptable variance inflation factor and tolerance of all study
variables. All p values were based on two-tailed tests and
were statistically significant at p < .05. Analyses were con-
ducted using STATA version 14.2.

Results

The distributions of study variables for the overall sample
and by gender are presented in Table 1. Results from the
descriptive analyses show that the average age of the 2,420
respondents was 64.5 = 9.3. Most of the sample were
women, lived in the South, were insured, did not consume
alcohol, and were overweight/obese. About 23% of the
sample had less than a HS education, whereas almost 34%
had a HS diploma/GED, and 43% had some college or
more. Nearly 50% of the sample had a household income
of $27,000 or less.

Results indicate that more Black women reported ele-
vated CRP compared to men (50.64% vs. 37.25%, respec-
tively). Furthermore, more women reported household
incomes in the lower two quartiles and had Medicaid
coverage than men. Men were more likely to be currently
married, while women were more likely to be widowed.
Women reported more depressive symptoms, financial inse-
curity, and perceived neighborhood disorder compared to
men. However, women had higher levels of social support
and religiosity/spirituality than men. There were also sig-
nificant gender differences in behavioral and health-related
factors: While more men were current or former smokers,
had heavy alcohol consumption, and took cholesterol med-
ication, women had higher rates of physical inactivity, over-
weight/obesity, ADLs, and more chronic conditions.

Black Women

The results from random-effects logistic regression models
among Black women are presented in Table 2. The results

from across these models were consistent and revealed
that a combination of sociodemographic, psychosocial,
behavioral, and health-related factors was associated
with increased odds of elevated CRP among women. The
fully adjusted model showed that younger age (odds ratio
[OR] = 0.96, 95% confidence interval [CI], 0.94-0.98),
having Medicaid coverage (OR = 1.91, 95% CI, 1.19-
3.06), greater religiosity/spirituality (OR = 1.20, 95%
CI, 1.03-1.39), physical inactivity (OR = 1.56, 95% ClI,
1.07-2.28), being overweight/obese (OR = 4.40, 95% CI,
2.64-7.34), and any ADLs (OR = 1.68, 95% CI, 1.07-
2.64) were associated with greater odds of elevated CRP
among women. By contrast, higher levels of mastery were
associated with lower odds of elevated CRP (OR = 0.81,
95% CI, 0.70-0.94).

Black Men

In Table 3, results from random-effects logistic regres-
sion models examining correlates of elevated CRP among
Black men are presented. In Model 2, which adjusted for
sociodemographic background and psychosocial factors,
we found that more depressive symptoms (OR = 1.14,
95% CI, 1.00-1.31), poor neighborhood cohesion
(OR = 1.42, 95% CI, 1.13-1.77), and religiosity/spiritu-
ality (OR =1.26,95% CI, 1.05-1.51) were associated with
greater odds of elevated CRP among men. Higher levels of
financial insecurity were associated with lower odds of el-
evated CRP among men (OR = 0.71, 95% CI, 0.55-0.91).
The association between depressive symptoms and odds of
elevated CRP among men was reduced after adjusting for
behavioral factors. In the fully adjusted model, the results
showed that less neighborhood cohesion (OR = 1.38,95%
CI, 1.11-1.72), religiosity/spirituality (OR = 1.23,95% CI,
1.06-1.49), being a current smoker (OR = 2.61, 95% CI,
1.24-5.49), being overweight/obese (OR = 4.91, 95% CI,
2.59-9.31), any ADLs (OR = 2.01, 95% CI, 1.01-3.98),
and having more chronic conditions (OR = 1.41, 95% CI,
1.15-1.72) were associated with increased odds of elevated
CRP among men. Furthermore, greater financial insecurity
(OR = 0.74, 95% CI, 0.58-0.94) and cholesterol medi-
cations were associated with lower odds of elevated CRP
among men.

Discussion

Despite studies demonstrating that Black Americans ex-
perience greater risk for elevated CRP relative to Whites
(Farmer et al., 2020; Herd et al., 2012; Kelley-Hedgepeth
et al., 2008; Khera et al., 2005), our understanding of
the origins of these disparities has been hindered by the
literature’s race-comparative approach, limited considera-
tion of older adults, and examination of a narrow range
of CRP correlates. Therefore, the present study sought to
identify the risk and protective factors associated with ele-
vated CRP among older Black women and men. Our results
demonstrate the distinct sociodemographic, psychosocial,
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Table 1. Distributions of Study Variables Among Black Participants, Overall and By Gender, Health and Retirement Study
(2006-2016)

Total (n = 2,420) Women (7 = 1,558) Men (17 = 862) P

CRP, median (IQR), mg/L 2.63(5.07) 3.04 (5.75) 2.00 (3.72) <.001
Elevated CRP, % 46.01 50.64 37.25 <.001
Sociodemographic factors
Age in years, mean (SD) 64.46 (9.25) 64.34 (9.30) 64.69 (9.14) 279
Lives in the South, % 58.66 59.10 57.84 467
Rural residence, % 36.13 36.31 35.80 763
Educational attainment, %

Less than HS 23.09 21.81 25.50 .010

HS/GED 33.80 33.46 34.43

Some college or more 43.12 44.73 40.06
Household income, %

<$13,000 25.37 28.74 18.99 <.001

$13,001-$27,000 25.09 26.87 21.72

$27,001-$55,000 24.90 23.64 27.27

>$55,000 24.65 20.75 32.02
Insurance status, %

Insured, no Medicaid 71.43 69.52 75.06 <.001

Medicaid 17.94 19.81 14.40

Uninsured 10.63 10.67 10.54
Psychosocial factors
Marital status, %

Married 41.47 33.46 57.42 <.001

Never married 11.74 12.63 11.48

Divorced/separated 27.29 28.71 25.87

Widowed 19.50 24.83 9.98
Depressive symptoms, mean (SD) 1.78 (2.10) 1.90 (2.20) 1.55 (1.88) <.001
Chronic stress, mean (SD) 3.21 (2.05) 3.21 (2.03) 3.23 (2.09) 761
Financial difficulties, mean (SD) 1.47 (1.09) 1.52 (1.11) 1.36 (1.06) <.001
Everyday discrimination, mean (SD) 0.80 (0.90) 0.73 (0.84) 0.93 (0.99) <.001
Neighborhood disorder, mean (SD) 2.31 (1.55) 2.36 (1.57) 2.22 (1.51) .011
Poor neighborhood cohesion, mean (SD) 2.25(1.53) 2.27 (1.56) 2.22 (1.47) 276
Social support, mean (SD) 2.14 (0.57) 2.17 (0.56) 2.06 (0.58) <.001
Mastery, mean (SD) 3.75(1.19) 3.76 (1.20) 3.74 (1.16) 576
Religiosity/spirituality, mean (SD) 4.43 (1.14) 4.50 (1.07) 4.28 (1.24) <.001
Sense of purpose, mean (SD) 3.77 (0.93) 3.78 (0.91) 3.75(0.97) 316
Behavioral factors
Smoking, %

Never smoked 41.61 47.49 30.49 <.001

Past smoking 38.05 33.50 46.66

Current smoking 20.33 19.01 22.85
Alcohol consumption, %

No consumption 70.21 75.60 60.02 <.001

Moderate consumption 21.14 19.47 24.30

Heavy consumption 8.65 4.93 15.69
Physical inactivity, % 22.14 26.23 14.40 <.001
Health-related factors
Overweight/obese, % 81.25 84.27 76.54 <.001
Any activities of daily living, % 20.83 22.70 17.30 <.001
Number of chronic conditions, mean (SD) 2.21 (1.37) 2.27 (1.33) 2.10 (1.43) <.001
Cholesterol medication use, % 43.59 41.07 48.35 <.001

Notes: HS = high school; GED = general education diploma; CRP = C-reactive protein. Values reported as percentages, means (SD), or median (interquartile range

[IQR]).
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_ _ g behavioral, and health-related factors that are significantly
S 4 3 3 E‘ associated leth elevated CRP among older Black women
SR E ‘[1' = _ _§ and men. Given the documented links between CRP and
- N 3 22 SRR 3| = many chronic health issues (e.g., CVD) among older Black
3 % g % \: ; % % 5 l% _'é Americans, identifying and addressing these mocliiﬁable fa}c—
§ = ;6 i eh T Sae| E tors may .reduce CRP levels and other health inequalities
e among this population.
S We drew on a within-group approach to determine the
g correlates of elevated CRP among older Black women and
g men. There were several notable findings among women.
3 Overall, we found that younger age, having Medicaid cov-
é erage, lower mastery, religios.ity/spiritl.lality, ph}.fsic.al inac-
. = 3 tivity, any ADLs, and overweight/obesity were significantly
A 8 S ; associated with a greater risk of elevated CRP among this
E o] % group. Typically, older age is associated with elevated CRP,
. ] S: 3| 2 yet our study shows that increasing age was associated with
— = 53 « xS | 3 .
_;g E £ § :Q %3 5 S loyver CRP among older Black women, a pattern consistent
s 222k TS 3| 3 with findings from another study using HRS data showing
= that CRP levels among White and Black women decreased
B with age (Mitchell & Aneshensel, 2017). This may be re-
E’: lated to factors that we were unable to control for, such
é as the use of HRT (Ridker et al., 1999). Furthermore,
"5 this finding may be the product of selection effects, where
= women who survive into their older ages are healthier,
g)o and thus, have lower levels of CRP. We also observed that
_05 women with Medicaid-only coverage experienced 91%
v § greater odds of elevated CRP relative to women with in-
o 22 < surance. Despite the benefits of Medicaid coverage, recent
—ig 28] § = studies also recognize that individuals with poor health and
= T¥S| 2 limited socioeconomic resources are most likely to utilize
E Medicaid (Tavares et al., 2020). Thus, it is possible that
- older Black women who are Medicaid recipients experience
;'; a greater burden of CRP due to the accumulation of these
= challenges over the life course. More studies are required
=]
g to better understand why younger Black women and those
:~ = with Medicaid coverage experience elevated CRP.
g G Furthermore, none of the stressors we examined (i.e.,
g & chronic stress, everyday discrimination, neighborhood
_ ® =y o, disorder, and financial difficulties) were associated with
= xS | B $ higher CRP in women, although existing research suggests
—é 2R3 L: £ that chronic stress-associated dysregulation can lead to
P el g g heightened levels of systemic inflammation, including CRP
& é (Glaser & Kiecolt-Glaser, 2005; Johnson et al., 2013). This
8y finding is particularly interesting considering that Black
_g é women may experience heightened stress at the intersec-
=73 tion of both race and gender, including gendered racism
g < (Allen et al., 2019; Bowleg, 2012; Nuru-Jeter et al., 2009).
) T‘fﬁ Additional research is needed to understand whether the
‘é’ 2 é j‘:f relationship between stress exposure and elevated CRP
5 . Esg 0 2 B = £ among Black women is contingent upon other factors, in-
o S g EZ 2. = S 2 é - £ 2 cluding SES and strategies used to cope with stress.
£ g = § = i\ E T;: = E: S ‘:;E Among older Black men, we found that lower finan-
é :é 2 § é g g E _.c% :; _i E ‘:% % E: 3 c1§1.d1fﬁ.cult1es, lower nelghborhood cohesion, r§11g1051ty/
o g ;; § oS E i 8 g o g 5 | #= spnrltuahty, current s.rnokmg., any ADLs,.ov.erwelght/obe-
2 g —§ 9 § _E é S ;%, 2 g Sz S| &8 sity, and more chronic conditions were significantly asso-
c 5| = 282553 | 28 ciated with increased risk of elevated CRP. Interestingly,
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Table 3. Odds of High-Risk CRP Levels From Random Effect Logistic Regression Models for Men in the 2006-2016 HRS

Characteristic

Model 1

Model 2

Model 3

Model 4

Sociodemographic background

Age
Lives in the South
Rural residence
Education

High school/GED (ref)

Less than HS

Some college or more
Household income

>$55,000 (ref)

<$13,000

$13,001-$27,000

$27,001-$55,000
Insurance status

Insured

Medicaid

Uninsured
Marital status

Married

Never married

Divorced/separated

Widowed
Psychosocial factors
Depressive symptoms
Chronic stress
Financial difficulties
Everyday discrimination
Neighborhood disorder
Poor neighborhood cohesion
Social support
Mastery
Religiosity/spirituality
Sense of purpose
Behavioral factors
Smoking

Never smoked (ref)

Past smoking

Current smoking
Alcohol consumption

No consumption

Moderate consumption (ref)

Heavy consumption
Physical inactivity
Health-related factors
Overweight/obese
Activities of daily living
Cholesterol medication use
Chronic conditions
Log pseudolikelihood
Wald Chi-squared
Rho (SE)

1.02 (0.99-1.05)
1.21(0.72-2.03)
1.08 (0.64-1.85)

Reference
1.13 (0.58-2.19)
0.87 (0.49-1.57)

Reference

1.58 (0.78-3.21)
1.88 (0.97-3.63)
1.56 (0.88-2.79)

Reference
0.84 (0.44-1.63)
0.65 (0.30-1.40)

-769.57
12.58
0.65 (0.06)

1.01 (0.98-1.05)
1.21 (0.71-2.06)
0.99 (0.57-1.72)

Reference
1.00 (0.51-1.97)
0.93 (0.51-1.69)

Reference

1.79 (0.83-3.88)
1.98 (0.99-3.98)
1.56 (0.86-2.83)

Reference
0.74 (0.37-1.46)
0.72 (0.33-1.56)

Reference

0.85 (0.35-2.09)
0.86 (0.47-1.56)
1.03 (0.43-2.47)

1.14* (1.00-1.31)
0.98 (0.87-1.11)
0.71%* (0.55-0.91)
0.88 (0.69-1.12)
0.88 (0.71-1.08)
1.42%% (1.13-1.77)
0.74 (0.48-1.12)
0.85 (0.70-1.03)
1.26%% (1.05-1.51)
1.01 (0.77-1.31)

-753.25
38.05%
0.66 (0.06)

1.02 (0.99-1.05)
1.21 (0.71-2.05)
1.03 (0.60-1.78)

Reference
0.99 (0.51-1.93)
0.98 (0.54-1.77)

Reference

1.65 (0.76-3.60)
1.85(0.92-3.73)
1.52 (0.84-2.75)

Reference
0.71 (0.36-1.40)
0.69 (0.32-1.49)

Reference

0.81 (0.33-1.98)
0.81 (0.45-1.48)
0.93 (0.39-2.22)

1.13 (0.98-1.29)
0.97 (0.87-1.09)
0.71%* (0.55-0.91)
0.90 (0.70-1.15)
0.87 (0.71-1.08)
1.42%% (1.14-1.78)
0.74 (0.49-1.13)
0.85 (0.70-1.02)
1.25% (1.04-1.49)
1.03 (0.79-1.34)

Reference
1.60 (0.88-2.92)
2.05 (0.98-4.30)

0.83 (0.49-1.44)
Reference

1.09 (0.53-2.25)
1.32 (0.71-2.43)

-750.00
42.20%
0.65 (0.06)

1.02 (0.99-1.05)
1.21 (0.72-2.01)
0.99 (0.58-1.69)

Reference
1.02 (0.53-1.97)
1.03 (0.57-1.84)

Reference

1.88 (0.87-4.08)
1.93 (0.97-3.87)
1.38 (0.77-2.48)

Reference
0.73 (0.38-1.44)
0.93 (0.44-1.94)

Reference

0.97 (0.40-2.33)
0.78 (0.43-1.40)
1.05 (0.44-2.49)

1.05 (0.91-1.21)
0.95 (0.85-1.07)
0.74% (0.58-0.94)
0.92 (0.73-1.17)
0.90 (0.73-1.11)
1.38%% (1.11-1.72)
0.76 (0.50-1.16)
0.87 (0.74-1.07)
1.23%% (1.06-1.49)
1.04 (0.80-1.34)

Reference
1.47 (0.82-2.65)
2.61%* (1.24-5.49)

0.79 (0.46-1.36)
Reference

1.15 (0.57-2.31)
1.00 (0.54-1.85)

4.917%%(2.59-9.31)
2.01% (1.01-3.98)
0.61% (0.37-1.00)
1.41%%%(1.15-1.72)
~723.22

61.47%%

0.63 (0.06)

Notes: HS = high school; GED = general education diploma; CRP = C-reactive protein. Model 1 is adjusted for sociodemographic characteristics; Model 2 adjusts
for psychosocial factors; Model 3 adjusts for behavioral factors; Model 4 adjusts for health-related factors. *p <.05, **p <.01, ***p <.001.
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we found that none of the sociodemographic factors were
related to elevated CRP among men. For instance, age
was not significantly associated with elevated CRP among
men, despite existing research showing that CRP increases
with advancing age, particularly among men (Mitchell &
Aneshensel, 2017). Furthermore, we found that greater
financial difficulties, but not other stressors (i.e., chronic
stress, everyday discrimination, neighborhood disorder),
were associated with 26% lower odds of elevated CRP.
While it is well-established that stress exposure is positively
associated with CRP (Johnson et al., 2013), this finding may
reflect the unique coping strategies and/or resiliency experi-
enced by older Black men when faced with stress. Relatedly,
we found that an increase in depressive symptoms was as-
sociated with a 14% increase in elevated CRP among men,
but this association was reduced to nonsignificance after
adjusting for behavioral and health-related factors. Thus,
additional research is required to better understand these
associations and to identify the behavioral and health fac-
tors that are most salient in shaping elevated CRP among
Black men.

Collectively, the findings from this work demonstrate
the added clarity gained by focusing on the heterogeneity
of the correlates associated with elevated CRP among
the Black population and the importance of applying a
within-group approach to pinpoint key nuances often ob-
scured in race-comparative studies. For example, a recent
race-comparative study by Farmer et al. (2020) found that
physiological factors (e.g., overweight/obesity) largely ac-
counted for Black—White gaps in elevated CRP among
women, but not men, leading the authors to conclude that
interventions should target overweight/obesity to reduce
elevated CRP among women. However, the present study,
which uses the same data, demonstrates that overweight/
obesity is a key correlate of elevated CRP for both Black
women and men, a pattern missed in investigations aimed
at identifying the factors contributing to racial disparities
in CRP. Thus, by identifying the correlates of CRP among
Black women and men, the present study underscores the
value of utilizing a within-group approach to better under-
stand the risk and protective factors most salient for the
aging Black population.

Moreover, the finding that more religiosity/spirituality
is associated with increased odds of elevated CRP (20% in
women and 23% in men) is inconsistent with previous lit-
erature showing that religiosity/spirituality is protective for
health. However, this may be a function of the measure we
used to assess religiosity. For example, one study found that
dimensions of religiosity were differentially associated with
health, such that when assessing religiosity through prayer,
religiosity was associated with a higher likelihood of hy-
pertension, but the meaning and forgiveness dimension of
religiosity was associated with lower blood pressure and
hypertension (Buck et al., 2009). In the present study, our
measure of religiosity assessed one’s belief in a higher power
or divine plan; it does not include information on prayer,

forgiveness, affiliation, or attendance, which may explain
our finding that religiosity is associated with elevated CRP.

Finally, we found that the majority of the SES indica-
tors (e.g., education, income) examined were not signifi-
cantly associated with elevated CRP. Although previous
research has shown that higher SES is protective against
elevated CRP, the studies showing this gradient have been
conducted in the majority (>50%) White samples (Alley
et al., 2006). As scholars are increasingly finding evidence
of diminishing returns, where SES does not carry the same
health-enhancing benefits for Black adults compared
to White adults (Boen, 2016; Farmer & Ferraro, 20035;
Thomas Tobin & Hargrove, 2022), additional research is
needed to investigate the mechanisms through which SES
influences CRP among older Black adults.

Limitations

There are aspects of this study that warrant comment.
First, several respondents were not eligible for the study
due to missing CRP data (e.g., did not provide consent to
biomarker collection, did not participate in all waves of
data collection), which could present problems as it relates
to external validity and interpretation. There were n = 277
cases who were not eligible for the study based on missing
data, which may result in biases in our findings, particu-
larly given that those who were excluded were older, more
likely to have lower SES, and had more psychosocial and
health-related risk factors. Another limitation of the study
is that we focus on a single inflammatory marker. Thus,
more research is needed to determine whether these find-
ings extend to other markers (e.g., interleukin-6). Other
factors, such as situational factors (e.g., acute stress), at
the time of DBS collection may have also influenced the
findings. There is heterogeneity in the thought process re-
garding whether cases with very high (>10.0 mg/L) CRP
levels should be included in analyses. Existing work sug-
gests that very high CRP may indicate chronic inflamma-
tion rather than resulting acute infection (Ishii et al., 2012);
others note that very high CRP is associated with increased
risk of cardiovascular events and other modifiable behav-
ioral and health characteristics (Alley et al., 2006; Hamer
et al., 2010). Given this growing evidence, we decided to
keep these cases in our sample (Mac Giollabhui et al.,
2020). It is important to note that based on our sensitivity
analyses, the substantive results do not change appreciably
when those with very high CRP are excluded. We also ac-
knowledge that we may not have had sufficient power to
detect small effect sizes given the sample size for women
and men. While we controlled for cholesterol medication,
we were unable to control for medications that have docu-
mented associations with inflammation, such as estrogen
use, which may have influenced our findings. Except for
CRP and BMI, the variables in the study were based on
self-report, which has the potential to suffer from recall
bias and social desirability bias. Finally, when studying race
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in later life, there is the possibility of bias due to mortality
selection. Black adults and those with lower SES often ex-
perience poor health outcomes at earlier ages and thus, may
be more likely to die prior to the study initiation or to be
lost to follow-up. If these groups have higher levels of CRP
as suggested by the results, then the present findings are
likely to be underestimates of the true associations.

There are several strengths to this study. First, our
study is strengthened by examining a clinically relevant bi-
omarker with longitudinal data from older adults in the
United States. To date, few studies have examined CRP
among Black older adults. Furthermore, to our knowledge,
no studies have investigated such a wide range of correl-
ates of elevated CRP across Black women and men using
HRS data. Another key strength of this study is that we uti-
lize a within-group approach (Whitfield et al., 2008) to ex-
plore the risks and resources associated with elevated CRP
among Black women and men. This is an important contri-
bution to the literature because existing studies have largely
compared how Black and White adults differ, which is nec-
essary for documenting whether disparities exist. However,
as Whitfield et al. (2008) have argued, these approaches do
not explicitly center the lived experiences of older Black
adults, they do not consider that the mechanisms linked to
adverse health outcomes may differ across race, and they
often treat the Black population as a monolith, ignoring
heterogeneity within this group. Thus, we sought to ex-
amine the distinct factors that contribute to elevated CRP
among Black adults. Our approach centers the lived experi-
ences of older Black adults and considers the correlates as-
sociated with elevated CRP among Black women and men.

Finally, we explore a wider range of factors that may be
associated with elevated CRP among Black adults. Most
studies to date have often been limited to a narrow range
of factors, particularly differential exposure to stress, that
may account for racial disparities in CRP. The present study
extends prior work by focusing on various types of stress
exposures, along with psychosocial factors, that may be
linked to elevated CRP and better represent the lived ex-
periences of older Black adults. This research demonstrates
the importance of exploring within-group heterogeneity
among older Black adults, particularly by showing that
some of the well-established factors (e.g., SES) are not asso-
ciated with elevated CRP among older Black adults in this
sample. Moreover, we found that there was variation in the
factors associated with elevated CRP for Black women and
men, highlighting the heterogeneity within the population
of older Black Americans. Future research should explore
whether there are additional sources of heterogeneity within
the Black population, such as whether the factors associated
with elevated CRP among Black adults vary across SES.

This study also adds to the existing literature by
documenting the specific correlates of elevated CRP among
older Black women and men from 2006 to 2016. To our
knowledge, the present study is the first to investigate the
sociodemographic, psychosocial, behavioral, and health-
related determinants of elevated CRP among older Black

women and men. Collectively, our results underscore within-
group heterogeneity in the factors that shape CRP among this
population; our analyses also demonstrate the limited role of
sociodemographic factors, while highlighting the significance
of psychosocial, behavioral, and health-related factors associ-
ated with elevated CRP among older Black Americans.

We find that there were unique factors associated with
elevated CRP among Black women and men. The find-
ings from this work highlight the importance of utilizing a
within-group approach to understand heterogeneity in the
correlates of elevated CRP among Black adults. By deter-
mining both risk and protective factors that are most rele-
vant for older Black women and men, we hope to inform
more effective public health interventions needed to reduce
racial inequalities in health and aging.

Supplementary Material

Supplementary data are available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.

Author Notes

1. CRP samples sent to the University of Washington were
assayed using a sandwich enzyme-linked immunosorbent
assay using a punch from the DBS card, and samples sent
to the University of Vermont were assayed using a BNII
nephelometer (Siemens, Inc.). The HRS then generated
adjusted DBS values of CRP that are equivalent to CRP
measured using serum blood collection (Crimmins et al.,
2013). This was done to account for differences be-
tween the DBS and serum blood, which are used in other
population-based studies. The current guidelines suggest
that “very high” levels of CRP (>10 mg/L) may indicate
existing illness or ongoing infection, and therefore, these
levels should be excluded from analyses (Pearson et al.,
2003). However, because emerging evidence suggests
that “very high” CRP levels are clinically relevant and
may, in fact, indicate chronic, rather than acute, inflam-
mation, we decided to retain all very high levels of CRP
in our analyses (Alley et al., 2006; Hamer et al., 2010;
Ishii et al., 2012; Mac Giollabhui et al., 2020). Additional
documentation on the HRS biomarker data collection
procedures, measurement and assaying, and sampling
can be found elsewhere (Crimmins et al., 2013).

2. Detailed information on all of the psychosocial variables
can be located through the HRS website: https://hrs.
isr.umich.edu/sites/default/files/biblio/HRS%202006-
2016%20SAQ%20Documentation_07.06.17.pdf
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