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Objectives: This study investigated whether race and sex moderated Received 25 August 2022
the relations of religious coping to telomere length (TL), a biomarker of Accepted 23 May 2023
cellular aging implicated in race-related health disparities.

Methods: Participant data were drawn from the Healthy Aging in

Neighborhoods of Diversity across the Life Span (HANDLS) study,

which included 252 socioeconomically diverse African American and

White men and women aged (30-64 years old). Cross-sectional multi-

variable regression analyses examined interactive associations of reli-

gious coping, race, and sex to TL, adjusting for other sociodemographic

characteristics.

Results: Religious coping was unrelated to TL in this sample (p’s > .05).

There were no notable race or sex differences. Post hoc exploratory

analyses similarly found that neither secular social support coping use

nor substance use coping was associated with TL.

Conclusion: There was no evidence to support that religious coping use

provided protective effects to TL in this sample of African American and

White women and men. Nevertheless, future studies should use more

comprehensive assessments of religious coping and intersectional iden-

tities to provide an in-depth examination of religiosity/spirituality as

a potential culturally salient protective factor in cellular aging among

African Americans in the context of specific chronic stressors such as

discrimination.

Introduction

Religiosity is a multidimensional construct, encompassing aspects of private and public
religious activity, beliefs, and membership that is related to better health outcomes.
Mounting evidence has shown that higher levels of religiosity are related to increased
longevity and better quality of life; decreased risk across cancers, cardiovascular disease
events, and all-cause mortality; more optimal cardiovascular health and levels of low-grade
inflammation; and lower allostatic load scores, with more robust associations demonstrated
among African American women and men compared to White adults (Bell, Bowie, &
Thorpe, 2012; Brewer et al., 2022; Bruce et al., 2020, 2022; Ellison, Hummer, Cormier, &
Rogers, 2000; Ferraro & Kim, 2014; Gillum, King, Obisesan, & Koenig, 2008; Koenig et al.,
1997; Obisesan, Livingston, Trulear, & Gillum, 2006; Steffen, Hinderliter, Blumenthal, &
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Sherwood, 2001). For example, Ferraro and Kim (2014) showed that African American
adults who frequently attended religious services had lower concentrations of C-reactive
protein (CRP) compared to nonattenders, but these relations were not found among White
adults.

Perspectives differ among researchers regarding which dimensions of religiosity (e.g.,
religious service attendance, prayer) are most salient to the prediction of health outcomes
(Harris, Howell, & Spurgeon, 2018; VanderWeele, 2017). Whereas a preponderance of work
has considered the frequency with which individuals attend religious services, pray/medi-
tate, or read sacred literature as primary indicators of religiosity with respect to health (Bell,
Bowie, & Thorpe, 2012; Bruce et al., 2022; Gillum, 2006a, 2006a, 2006b; Koenig et al., 1998;
Koenig, 2012, 2015), fewer studies have addressed how religious coping impacts health
(Harrison, Koenig, Hays, Eme-Akwari, & Pargament, 2001). Unlike other dimensions of
religiosity, religious coping is unique to an individual’s situational context, illustrating how
one’s inner resources and coping mechanisms are utilized in response to life’s stressors vis-
a-vis faith belief systems and spirituality (Gall et al., 2005). Religious coping is defined as
“the responses to stress in terms of spiritual language, attitudes, practices, and sources of
spiritual support” (Sulmasy, 2002, p. 27). The social patterning of stress exposure — across
a myriad of external sources (e.g., discrimination, financial strain, caregiver stress) — may be
indicative of how sociodemographic variations across frequencies of religious coping use
and other religious activities are subsequently impactful on health endpoints. Namely, in
the United States (U.S.), religiosity varies greatly according to both race and sex, such that
African American adults and women display higher levels of religious engagement than
their White and male counterparts, respectively (Chatters, Taylor, Bullard, & Jackson, 2008,
2008; Krause & Chatters, 2005; Levin & Taylor, 1993, 1997; Pew Research Center, 2014;
Taylor & Chatters, 2011; Taylor, Chatters, & Joe, 2011); women endorse higher use of
religious coping than men; and compared to non-Hispanic White Americans, Black
Americans are more likely to look to God for strength and comfort, and pray as a coping
mechanism (Chatters, Taylor, Jackson, & Lincoln, 2008).

Importantly, in this area of research, examining race and sex as moderators has led to
greater understanding of the nuances across racial and sex health disparities, given that
African American adults and women - the most religious and spiritual groups in the U.S. -
readily use religious coping to deal with a broad range of personal, health-related, and social
stressors that adversely affect their long-term health outcomes. To illustrate, Steffen,
Hinderliter, Blumenthal, and Sherwood (2001) found that higher religious coping use was
associated with significantly lower awake and sleep ambulatory blood pressure levels for
African American adults only, but not White adults. However, these beneficial social health
effects were not observed in the full sample of White and African American adults. It is
important to consider how religious coping - a sociocultural resource of comfort, support,
and resilience - may buffer the onslaught of particular life stressors, especially among
African American adults and women (Holt, Clark, Debnam, & Roth, 2014; Mattis &
Grayman-Simpson, 2012; Park, Holt, Le, Christie, & Williams, 2018).

African American adults, women, and African American women uniquely, often turn to
their religious beliefs and faith-based communities to make sense of their experiences with
racism and sexism in the context of faith, transcendence, and survival (Abrams, Maxwell,
Pope, & Belgrave, 2014; Jacob et al., 2022; Mattis, 2002). For instance, the African American
community’s greater observance of, deference to, and reliance on religion and religious
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coping provide insight as to how this racial group makes meaning of and understands their
socially lived experiences through a faith vantage point. Black-affirming religious institu-
tions have been cornerstones of the African American community, with large representa-
tion and prominent leadership across decades of civil rights activism; and collaborative
partnerships to combat inequitable educational, economic, healthcare-related, and political
policies (Lincoln & Mamiya, 1990; Warnock, 2020). The historical institution of the “Black
Church” offers social embeddedness, meaning-making systems, racial, and gender empow-
erment for youth and adults across the lifespan; and cultural toolkits to support African
Americans’ survival and ability to flourish in a society that has historically disparaged and
denigrated their social identities (Billingsley & Caldwell, 1991; Cone, 1997; Kyere & Boddie,
2021; Mattis & Grayman-Simpson, 2012; Williams, 2013). African American adults who are
more religious and spiritual are also more likely to use multiple coping strategies like
religious coping, frequent prayer, working harder, and speaking with others when con-
fronted with stressors like racial discrimination, illnesses and chronic conditions, or perso-
nal injuries to family members (Ellison & Taylor, 1996; Hayward & Krause, 2015; Jacob
et al., 2022; Lewis-Coles & Constantine, 2006; Shelton & Emerson, 2012). Furthermore,
women turn to an array of religious coping strategies that include seeking social support
and other methods beyond what men more readily employ (Chatters et al., 2011; Levin,
Taylor, & Chatters, 1994; Rathier, Davis, Papandonatos, Grover, & Tremont, 2015; Taylor,
Chatters, & Jackson, 2007). For these reasons, many have argued that simultaneous con-
sideration of race and sex highlights the particular centrality of religion for African
American adults and African American women specifically, suggesting that research on
the effects of religion and health should appropriately account for the importance of social
identities, not as confounding variables, but as modifiers of these potentially promising
associations (Van Ness, 2003). In aggregate, these sociodemographic patterns suggest that if
religious coping is a key resilience factor among African American adults and women, it
should portend more optimal health outcomes and possibly buffer their disproportionate
stress exposure that leads to associated physiological dysregulation, development of chronic
diseases, and accelerated aging processes.

Telomere Length: A “Psychobiomarker”

Telomere length (TL) - an indicator of cellular aging — has recently received attention in the
study of religiosity, psychosocial stress and influence, and health. Telomeres are non-
coding, nucleoprotein regions located at the ends of chromosomes that protect against
genomic instability during cell divisions, and naturally shorten over the life course with
each routine cell division (Iwama et al., 1998). Shorter telomeres, or telomere attrition, not
only confer risk for the development of chronic diseases (e.g., cardiovascular disease,
diabetes, cancer), but also exhibit vulnerability for existing cardiometabolic risk or disease
(Fitzpatrick et al., 2007; Mwasongwe et al.,, 2017; Shammas, 2012; Spyridopoulos & von
Zglinicki, 2014). Across several reports and meta-analyses, shorter TL has further been
related to multiple acute and chronic psychosocial stressors that increase the risk for disease
and premature mortality (Mathur et al., 2016; Ridout, Ridout, Price, Sen, & Tyrka, 2016;
Willis, Reid, Calvo, Staudinger, & Factor-Litvak, 2018). Chronic activation of stress
responses can lead to long-term detrimental health outcomes, such as increased resting
blood pressure and hypertension risk, low-grade systemic inflammation, accelerated
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cellular aging, and indeed, shorter telomeres (Epel et al.,, 2004; Tomiyama et al., 2012).
Studies demonstrate that lower social support, more caregiver stress, and more self-reported
racial discrimination and unfair treatment across the lifespan are associated with shorter
telomeres (Chae et al., 2017; Hailu et al.,, 2019; Lee, Kim, & Neblett, 2017; Liu & Kawachi,
2017; Montoya & Uchino, 2023). There is evidence to suggest that these relations also vary
by race and sex among samples of African American and White women and men (Beatty
Moody et al., 2019; Pantesco et al., 2018). Accordingly, TL has been described as
a “psychobiomarker” that, in part, captures disproportionate stress exposure (Epel,
2009, p.6).

But at the same time, literature demonstrating observed health advantages reaped from
religiosity and religious coping provide insight into the biological mechanisms explaining
how “religion gets under the skin.” Religion is thought to dampen the brain’s responses to
stress by way of spiritual interpretations and reframing (Benson & Klipper, 1976). In turn,
religious practices, such as prayer help to diminish sympathetic nervous system and
anterior pituitary/adrenocortical axis activity (e.g., lower cortisol levels;); and modulate
cardiovascular and immune responses to psychological stressors (Lee et al., 2018; Tartaro,
Luecken, & Gunn, 2005; Tobin & Slatcher, 2017). A growing body of literature has begun to
illustrate the potential ameliorative linkages between religiosity and cellular aging. TL may
be a critically important outcome in the study of U.S. health disparities insofar as it both
reflects individuals who experience unique health risks and may also reap the most benefit
from religious coping, a culturally-specific source of coping strategies and meaning-making
systems within faith traditions, particularly among African American adults and women.

Religiosity, Religious Coping, and Telomere Length

To date, six studies have examined the linkages of religiosity to TL (Al Ahwal, Al Zaben,
Sehlo, Khalifa, & Koenig, 2018; Hill, Ellison, Burdette, Taylor, & Friedman, 2016; Hill,
Vaghela, Ellison, & Rote, 2017; Koenig, Nelson, Shaw, Saxena, & Cohen, 2016; Wang et al.,
2020; Wang, Koenig, Al Shohaib, & Wang, 2020). While these investigations provide some
initial support for a positive relation between religiosity and TL (Hill, Ellison, Burdette,
Taylor, & Friedman, 2016; Hill, Vaghela, Ellison, & Rote, 2017; Koenig, Nelson, Shaw,
Saxena, & Cohen, 2016), these linkages remain unclear as the overall findings are mixed;
and three studies on Muslim populations may not be widely generalizable to the U.S (Al
Ahwal, Al Zaben, Sehlo, Khalifa, & Koenig, 2018; Wang et al., 2020; Wang, Koenig, Al
Shohaib, & Wang, 2020). Only one study examined the relations of religious coping to TL
among African American and White community-dwelling adults but reported null findings
(Hill, Ellison, Burdette, Taylor, & Friedman, 2016). Most notably, the bulk of this work has
assessed religious involvement as a singular, multidimensional construct predicting TL, for
which scales comprised various dimensions, including frequencies of prayer/meditation
and religious service attendance, endorsed religious beliefs and coping behaviors; and
subjective religiosity and spirituality (Al Ahwal, Al Zaben, Sehlo, Khalifa, & Koenig, 2018;
Hill, Ellison, Burdette, Taylor, & Friedman, 2016; Koenig, Nelson, Shaw, Saxena, & Cohen,
2016; Wang et al., 2020, Wang, Koenig, Al Shohaib, & Wang, 2020). And yet still, despite
findings of potential advantages of religiosity on TL, several documented linkages appeared
age-specific, varied per levels of religiosity, or were better explained vis-a-vis affective,
biobehavioral, and genetic factors (Koenig, Nelson, Shaw, Saxena, & Cohen, 2016; Hill,
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Vaghela, Ellison, & Rote, 2017; Wang et al., 2019, Wang et al., 2020). Lastly, none have
directly examined “race by sex” interactions conjointly with respect to religious coping and
TL (Hill, Ellison, Burdette, Taylor, & Friedman, 2016; Koenig, Nelson, Shaw, Saxena, &
Cohen, 2016). Thus, it remains yet to be determined whether greater religious coping levels
uniquely contribute to longer telomeres, and how these might vary per African American
and White women and men.

A strong contribution of this study is its use of an integrative theoretical framework to
support our hypotheses. First, we hypothesized that if there are positive associations between
religious coping and TL, they would be most pronounced among African American women,
for whom their greater adherence to religion and religious coping use are sources of comfort
and resiliency when dealing with a multitude of stressors. Relatedly, Intersectionality theory
posits that individuals who hold multiple marginalized identities experience differential social
disadvantage (Cole, 2009; Crenshaw, 1989, 1991); given that African American women
experience “double jeopardy” and “weathering” - unique health risks and early health
deterioration due to psychosocial and environmental stress, they may also reap the most
benefit from religious coping with respect to TL (Beal, 2008; Geronimus et al., 2010;
Geronimus, 1992; Geronimus, Hicken, Keene, & Bound, 2006). Lastly, whereas most studies
highlight the influences of religion to TL using global measures of religiosity (e.g., religious
service attendance), this study focuses on religious coping, and examines both race and sex as
concurrent moderators. Exploratory analyses also assessed secular social support seeking
coping behaviors and substance use coping alongside religious coping use to determine
unique influences in tandem with one another; and subsequently assessed religious affiliation
status as a proxy variable for religious coping, positing that those who had endorsed
a religious affiliation would have longer TL, and that similarly these differences would be
most noticeable among African American women. Lastly, we expected that these relations
would persist after adjustment for psychological (e.g., depressive symptoms), biobehavioral
(e.g., history of smoking and alcohol use), social support, and biomedical factors (e.g., obesity,
diabetes, hypertension), all of which have previously been associated with higher levels of
religiosity (Chida et al., 2009; Koenig, 2015; Powell et al., 2003).

Methods

Participants were drawn from the Healthy Aging in Neighborhoods of Diversity across the
Life Span (HANDLS) study (Evans et al., 2010), who had available telomere data collected at
Wave 1. HANDLS is an ongoing longitudinal study that recruited a representative sample of
African American and White men and women, above and below poverty, between 30 and
64 years old from thirteen neighborhoods in Baltimore City, Maryland, US. HANDLS
examines age-related disparities in health and disease attributable to race and socioeco-
nomic status (SES) in both low and high SES strata as a fixed cohort. Eligibility for HANDLS
required that participants be able to give informed consent; complete at least five measures;
and provide valid photo identification. The study protocol was approved by the
Institutional Review Board at the National Institute of Environmental Health Sciences.
Participants were excluded if individuals were pregnant at the time of baseline recruitment
or within 6 months of cancer treatment. Two phases of data collection at baseline occurred:
the first included informed consent and interview survey; and second, all participants
completed medical physical exams, psychological and neurocognitive tests, and audio
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computer-assisted self-interview questionnaires on mobile Medical Research Vehicles. In
sum, 3,720 participants met recruitment criteria and were enrolled based on the sampling
design; 2,707 completed both phases of data collection; and of those participants, 69 did not
consent to genetic analyses. A total of 360 participants with DNA in the biorepository from
wave 1 were randomly selected from a factorial cross of race, sex, and baseline age (median-
split) for telomere assays. In the present study, participants were excluded if they were
missing data for any relevant predictor, outcome, or adjustment variables (n = 111), result-
ing in a final analysis sample of 140 African American and 112 White participants.

Measures
Sociodemographic Characteristics

Participants self-reported their age, annual household income as a function of household
size, years of education, religious affiliation status, and race. Participants were classified as
living either above or below 125% of the 2004 US Federal household poverty line as an
indicator of poverty status. Education was dichotomized to reflect attainment of a high
school education (=12 years of education). Religious Affiliation Status. Participants
endorsed their religious affiliation status and reported denomination with fill-in responses.
A binary variable was created distinguishing between those who were unaftiliated and
affiliated. Denominational affiliations were reportedly for descriptive purposes only.

Telomere Length

Approximately 10 ng of DNA were isolated from peripheral blood mononuclear cells to
analyze modulations in gene expression. TL was determined via telomere assays measured by
quantitative polymerase chain reaction (QPCR) and the Southern blot method, yielding an
average cycle threshold (Ct) values of the T/S (relative telomere to single copy gene) ratio, as
has been previously described by Cawthon (2002). These values approximate TL in kb.

Religious Coping

The Brief COPE Inventory religious coping subscale comprises two items: “When confronted
with a difficult or stressful event:” (Item 1) “I try to find comfort in my religion or spiritual
beliefs;” and (Item 2) “I pray or meditate” (Carver, 1997). Responses ranged from 1 (“not at
all”) to 4 (“alot”). Previous studies have noted high internal consistency and strong test-retest
reliability for this subscale (Bryant-Davis, Ullman, Tsong, & Gobin, 2011; Carver, 1997;
Carver, Scheier, & Weintraub, 1989; Horning, Davis, Stirrat, & Cornwell, 2011). In addition,
one item taken from the General Social Survey asks participants, “How often [do you] find
strength in spirituality?” with possible responses including, “many times a day” to “never/
almost never” on a 6-point Likert scale. A principal components analysis using varimax
rotation resulted in a single religious coping component with an eigenvalue of 2.18 and
component loadings ranging from 0.81 to 0.88. Each religious coping item was standardized
before indexing to help account for the different questions, formatting, and response cate-
gories. Higher scores indicated more frequent religious coping use. A constant (c) was added
to religious coping scores for descriptive statistics and graphed illustrations, only.
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Adjustment Variables

Depressive symptoms were characterized using the Center for Epidemiological Studies-
Depression scale (CES-D; Radloff, 1977), which assesses depressive symptoms within the
past week. Cigarette and alcohol use were dichotomized as 0 (“never used”) and 1 (“ever
used”). Marital status was coded as a dichotomous variable, 0 (unmarried) and 1 (married).
Obesity status was derived from participants’ body mass index (BMI) scores and was
recorded as a dichotomous variable (=30 kg/m”> - “obese” Centers for Disease Control
and Prevention, 2022). Hypertension status was defined if a participant previously received
a physician’s diagnosis; had use of antihypertensive medications, had resting systolic blood
pressure =140 mmHg or diastolic blood pressure 290 mmHg. Diabetes status was deter-
mined by way of self-reported previous physician diagnosis, use of diabetes medications,
and/or had fasting blood glucose levels >126 mg/dl (7 mmol/liter). Hypertension and
diabetes were treated as separate dichotomous variables to reflect diagnostic status, respec-
tively. Emotional and instrumental social support, and substance use coping. The
emotional and instrumental social support coping use subscales from the Brief COPE
inventory were used to assess social support (Carver, 1997). Two items assessed respon-
dents’ receipt of emotional support, and comfort/understanding from others when dealing
with a stressful situation. Similarly, two items assessed the frequency of instrumental social
support coping use, whereby respondents reported how often they either tried to or received
help or advice from others. The substance use coping subscale was measured with two items
that asked the frequency at which respondents use alcohol or drugs to make themselves feel
better or to help get through stressful situations. Responses to each item ranged from 1
(“never”) to 4 (“very often”); with overall composite scores ranging from 2 to 8 per each
subscale. Raw values were used for descriptive statistics, but composite scores were stan-
dardized prior to linear regression analyses. In the final sample, the emotional and instru-
mental social support, and substance use coping subscales had good internal consistency (a
=.54, .71, .87, respectively).

Data Analytic Plan
Statistical Analyses

Descriptive statistics were computed for predictor, outcome, and adjustment variables.
Regression diagnostics evaluated normality, skewness, outliers, and multicollinearity.
Analyses were conducted using ordinary least squares regression models with the
Statistical Package for the Social Sciences (SPSS) Version 26.0. Multivariable regression
models were used to assess up to the three-way interactive effects of (a) religious coping, (b)
race, and (c) sex to predict TL. Analyses began with fully adjusted models, which included
the highest order three-way interaction effect, all two-way interaction effects, as well as
respective main effects and adjustment variables for age, poverty status, and educational
attainment. If the three-way interaction effect was significant, the fully adjusted model was
retained, and analyses would proceed with sensitivity analyses to explore whether any noted
interactive relations withstood further adjustment for potential confounding or mediating
variables of clustered psychological (depressive symptoms), behavioral (cigarette and alco-
hol use), social (marital status and social support coping use), and biomedical factors
(diagnoses of hypertension, type 2 diabetes, and obesity status). However, if the three-way
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interaction effect was nonsignificant, analyses proceeded through a backward elimination
procedure, which guides the removal of highest-order nonsignificant, interaction terms
from regression analyses until only main effects and covariates remain (Morrell, Pearson, &
Brant, 1997). If any interactive or main effects were found to be significant, subsequent
sensitivity analyses were conducted. Using G*Power 3.1.9.2 statistical software, analyses
were powered (1- =.79) to detect a small to medium Cohen’s effect f* estimate of .030 at
conventional levels of alpha (.05). The PROCESS macro for SPSS Version 3.3 was selected to
probe and decompose any noted three-way or two-way significant interactive effects (i.e.,
model 1 and 3; see Hayes, 2013). Post hoc exploratory analyses assessed the influences of
other aspects of coping (i.e., emotional and instrumental social support, substance use
coping) in addition to religious coping use to determine unique effects per behavior and
coping strategy to TL. Additionally, a series of analyses also examined religious affiliation
status as a proxy variable for religiosity in similar procedures testing up to the three-way
interaction level in base model analyses that adjusted for religious coping use.

Results

In the present study, after exclusion criteria were applied, participants included 252 adults
(mean age = 48.3 years; 49.2% female; 55.6% African American; 51.6% below poverty; 31.3%
earned less than a high school education; 51.2% endorsed a religious affiliation). Descriptive
statistics appear in Table 1. Preliminary visual screenings of histograms and Q-Q plots
revealed no significant violations of normality for the outcome variable distribution.
Overall, TL in the present sample ranged from 3.80 to 8.50 kb, and most participants
endorsed moderate use of religious coping (M = 2.88, SD = 1.00, range = 1-4.20). Religious
coping use in the full sample revealed a negative skew; though linear regression analyses do
not require normal distributions for predictor variables (Fox, Weisberg, & Fox, 2011).

Within the final sample, compared to White participants, African American participants
expressed higher levels of religious coping use (#(250) = —5.78, p <.001), were more likely to
have reported ever smoking cigarettes or other tobacco-related products, diagnosed with
hypertension, and were less likely to identify as Catholic (x” tests of independence, all p’s <
.05). Women were more likely to endorse a religious affiliation (and identify as Christian)
compared to men, less likely to report recent alcohol consumption (x> tests of indepen-
dence, all p’s < .05), reported more emotional social support coping use (£(250) =4.19, p
<.001) and higher levels of religious coping (#(250) =—-2.55, p=.01), and have shorter
telomeres than men (#(250) =-2.10, p=.04). In addition, educational attainment and
marital status significantly differed per religious affiliation status (x” tests of independence,
p‘s < .05) such that nonreligious persons were less likely to have earned a high school
diploma or GED and be unmarried compared to their religious counterparts. Significant
mean differences in religious coping use across religiously affiliated and unaffiliated indi-
viduals also emerged (#(250) =—6.11, p <.001). No other differences across race, sex, or
religious affiliation emerged (all p’s > .05). Unadjusted bivariate correlations between
religious coping use and religious affiliation status, and emotional and instrumental social
support ranged from r=0.29 to r=0.36 (all p’s < .01; Supplemental Table 1 contains
bivariate correlations among all study variables).

Results from the multivariable regression analyses testing the associations of religious
coping use to TL are documented in Table 2. Base models adjusted for age, poverty
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Table 1. Participant demographic characteristics and descriptive statistics (HANDLS study, 2004-2009).

White African Men  Women Religiously
Total Sample (n= American (n = (n= (n= Unaffiliated  Affiliated
Variables (n=252) 112) 140) 128) 124) (n=123) (n=129)
African American (%) 55.6 — — 57.0 54.0 54.0 57.0
Women (%) 49.2 50.9 47.9 58.0 44.0
Age (+ SD) 48.3 (8.8) 48.0 48.5 (9.5) 48.9 47.7 48.0 (9.3) 48.6 (8.4)
(8.0) (8.3) 9.4)
Below 125% federal 51.6 53.6 50.0 54.7 48.4 56.0 47.0
poverty level (%)
Less than High school 313 375 264 273 355 39.8** 23.3**
diploma or GED (%)
Affiliated with religion (%)
Christian 38.5 33.0 429 30.5%*  46.8** — —
Catholic 13 16.1%* 5.7%* 10.9 9.7 — —
Other faith 2.4 0.9 3.6 3.1 1.6 — —
None 48.8 50.0 47.9 55.5% 41.9*% — —
Depressive Symptoms (CES-  14.4 (1.2) 14.9 14.0 (10.1) 12.0 16.9 15.2(104) 13.7 (10.1)
D) (+ SD) (10.4) (8.8) (10.9)
Ever used alcohol (%) 84.1 83.0 85.0 90.6%*  77.4%* 87.8 80.6
Ever used cigarettes (%) 67.5 58.0%* 75.0%*% 703 64.5 67.5 67.4
Unmarried (%) 66.3 61.6 70.0 64.1 68.5 74.8%** 58.1%**
Emotional social support (£ 4.62 (1.61) 4.67 4,57 (1.48) 421 5.03 442 (1.50) 4.80 (1.69)
SD) (1.75) (1.48) (1.63)
XA% *XK
Instrumental social support ~ 4.75 (1.67) 4.82 4.69 (1.60) 4.62 4.89 4.55(1.59) 4.94(1.73)
(+ SD) (1.76) (1.61) (1.73)
Substance use coping (+ 2.83 (1.48) 2.82 2.76 (1.44) 261 2.98 294 (1.65) 2.65(1.31)
SD) (1.57) (1.35) (1.61)
Obese (%) 421 44.6 40.0 383 46.0 39.84 442
Diabetes mellitus (%) 16.7 16.1 171 12.5 21.0 18.6 18.6
Hypertension (%) 452 36.6% 52.1% 46.1 444 41.0 49.0
Religious coping (+ SD) 2.88 (1.00) 2.50 3.19 (0.88)*** 2.72 3.04 2.51(0.97) 3.23(0.89)
(1.01) (1.02)*  (0.95)* b bl
AKX
Telomere length (+ SD) 5.68 (.70) 5.75 5.62 (0.68) 5.77 5.58 5.67 (0.70) 5.68 (0.70)
(0.71) (0.70)*  (0.68)*

HANDLS (Healthy Aging in Neighborhoods of Diversity across the Life Span) Study, n = 252. Significant mean differences
across race, sex, and religious affiliation status were examined with independent samples t-tests and chi-square tests of
independence. *p < .05; **p <.01; ***p <.001.

status, and educational attainment. The three-way interaction term of religious coping,
race, and sex predicting TL revealed no significant three-way interaction of religious
coping, race, and sex (B =1.17, p=.09), F(10, 241) = 1.574, R? =055, p=.115 (Model 1).
After eliminating the three-way interaction term, there were also no significant two-way
interactions of religious coping*race (p=-0.08, p=.71), or religious coping*sex (p=
-0.11, p=.63), F(9, 242)=1.414, R*=.050, p=.18 (Model 2). Lastly, there was no
significant main effect of religious coping on TL in the full sample (f=0.00, p=.97),
F(6, 245) =1.672, R*=.039, p=.13 (Model 3; for visualization, see Figure 1). Sex was
related to TL (p=0.15, p=.03), whereby men had longer TL than women. (Of note,
models were recomputed with all the proposed candidate mediators as added adjust-
ment variables, but results remain unchanged; data not shown). There was no multi-
collinearity in the data, as evidenced by VIF scores ranging between 1.02 and 1.22, and
tolerance scores between 0.8 and 1.0. The Bayes factor (BFy;), a probability metric used
to contrast the likelihood of the null hypothesis with the alternative hypothesis, was
calculated. This technique is described in (Jarosz & Wiley, 2014). For the final model
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Table 2. Inferential Statistics across Multivariate Linear Regression Analyses.

Model 1 Model 2 Model 3

Predictors B (SE) B t p B (SE) B t p B (SE) B t p

Race® -0.52 -037 -172 087 -054 -039 -1.80 .074 -0.11 -0.08 -1.18 .239
(0.30) (0.30) (0.09)

Sex® —0.31 —-0.22 —-0.99 .324 -0.24 —-0.18 —0.79 .432 0.20(0.09) 0.15* 225 .025
(0.31) (0.31) *

Age —-0.01 -0.11 =179 .075 -0.01 -0.11 =171 .089 -0.01 -0.11 -1.78 .076
(0.01) (0.01) (0.01)

Poverty status® -0.03 —-0.02 —-0.30 .764 -0.03 —-0.02 -0.32 .751 —0.03 -0.02 -0.33 .743
(0.09) (0.09) (0.09)

Education® -0.05 -0.03 -050 .620 -0.06 —-0.04 —-0.66 .513 —-0.06 —-0.04 -0.63 .529
(0.10) (0.10) (0.10)

Religious coping  0.86 (0.48) 1.24 1.80 .073 0.12(0.20) 0.18 0.60 .550 0.00(0.05) 0.00 -0.04 .967
(RO

RC* Race -054 -120 -174 083 -004 -0.08 -0.38 .706 — — - —
(0.31) (0.10)

RC * Sex -053 -123 -177 078 -0.05 -0.11 -0.48 .630 — — - -
(0.30) (0.10)

Race * Sex 0.29(0.19) 047 152 .130 0.29(0.19) 046 150 .136 — — - —

RC * Race * Sex 0.33(0.19) 117 171 .089 — — - — — — - —

Note. HANDLS (Healthy Aging in Neighborhoods of Diversity across the Life Span) Study, n = 252. *p <.05; **p <.01; **p
<.001. Race? reference group = White. Sex® reference group = Women. Poverty status® denotes participants’ classification
either above or below 125% federal poverty level per household income, reference group = above. Education® denotes
educational attainment per high school diploma or GED, reference group = < HS diploma or GED. Abbreviations: RC =
Religious coping.

Telomere Length (kB)

1 2 3 4

Religious Coping Use

Figure 1. Graph lllustrating Associations of Religious Coping Use and Telomere Length in Full Sample of
African American and White Adults.

testing the main effects of religious coping use predicting TL (Model 3), the BFy; =
15.87, providing strong evidence for the null hypothesis and findings in this sample.

Post Hoc Exploratory Analyses

Additional exploratory analyses tested the unique influences of other coping strategies and
behaviors, alongside religious coping use, as main effects in the same model (Model 4).
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Analyses were rerun, with base models adjusting for race, sex, age, poverty status, and
educational attainment; predictors and covariates of interest included religious coping use,
emotional and instrumental social support, and substance use coping, with each subscale
standardized prior to multivariate linear regression analyses (for detailed results, see
Table 3). There were no significant relations between religious coping use (p=0.00, p
=.96), emotional social support (p = 0.40, p = .69), instrumental social support ( = -0.05, p
=.52), or substance use coping (B = —-0.07, p=.31) with TL, F(9, 242) = 1.283, R* = .046, p
=.247 (Model 4). As seen before, there was a main effect of sex (B = 0.14, p =.04), such that
men had longer TL than women; and there was no violation of multicollinearity. VIF scores
ranged between 1.03 and 1.77, and tolerance scores ranged between 0.6 and 1.0. (Of note,
additional analyses tested the three-way interaction term of religious coping*race*sex, along
with all two-way interactions listed previously, but with these additional coping subscale
measurements — emotional and instrumental social support, substance use coping, but
findings remain unchanged. After similarly removing the highest-order interaction term,
there were no significant two-way interactive effects of religious coping*race or religious
coping*sex on TL in analyses that adjusted for these additional coping subscales; data not
shown. Furthermore, analyses retested each aspect of coping individually - emotional and
instrumental social support, substance use coping (in separate models) without religious
coping use in base models, adjusted for sociodemographic characteristics, and similarly
tested up to three-way interaction terms — e.g., emotional social support*race*sex, then
proceeded with backward elimination, but no significant interaction terms or main effects
were found; data not shown.)

Lastly, the interactive effects of religious affiliation, race, and sex were explored. Due to
the nature of fill-in-the-blank responses, and limited statistical power to examine individual
denominational differences, the dichotomous variable of religious affiliation status served as
a proxy for religiosity, broadly. Base models included previously mentioned sociodemo-
graphic characteristics (age, poverty status, and education), religious coping use, and the
three-way and two-way interaction terms between religious affiliation status, race, and sex.
However, religious affiliation was unrelated to TL, either as a main effect or within
interactions (see Table 4 for a full review). The three-way interaction term of religious
affiliation*race*sex was nonsignificant (§ =0.51, p =.62), F(11, 240) = 1.233, R*=.053, p

Table 3. Inferential Statistics across Multivariate Linear Regression Analyses.

Model 4

Predictors B (SE) B t p

Race® —0.12 (0.10) —0.08 -1.22 226
Sex® 0.20 (0.09)* 0.14* 2.11 036
Age —0.01 (0.01) -0.12 -1.82 .070
Poverty status® —0.02 (0.09) —0.01 -0.17 .868
Education® —0.06 (0.10) —-0.04 —0.65 519
RC 0.00 (0.05) 0.00 0.06 955
Emotional social support 0.02 (0.06) 0.03 0.40 691
Instrumental social support —0.04 (0.06) —0.05 —0.64 521
Substance use coping —0.05 (0.05) -0.07 -1.02 .308

Note. HANDLS (Healthy Aging in Neighborhoods of Diversity across the Life Span) Study, n = 252. *p < .05;
**p<.01; **p <.001. Race® reference group = White. Sex® reference group = Women. Poverty status®
denotes participants’ classification either above or below 125% federal poverty level per household
income, reference group = above. Education? denotes educational attainment per high school diploma
or GED, reference group = < HS diploma or GED. Abbreviations: RC = Religious coping.
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Table 4. Inferential Statistics across Multivariate Linear Regression Analyses.

Model 5 Model 6 Model 7
Predictors B (SE) B t p B (SE) B t p B (SE) B t p
Race® —-0.04 —0.03 -0.04 .969 —-0.45 -0.32 -1.08 .282 -0.10 -0.07 -1.09 .278
(0.93) (0.42) (0.10)
Sex® 0.04 (0.92) 0.027 0.04 .967 —0.38 -0.27 —-0.96 .339 0.21(0.09)* 0.15* 230 .022
(0.39)
Age —-0.01 -0.1 -1.60 .112 —-0.01 -0.10 -1.63 .105 —-0.01 -0.11 =179 .075
(0.01) (0.01) (0.01)
Poverty —0.04 -0.03 -0.39 .697 —0.04 —-0.03 —-0.40 .69 —0.03 -0.02 -0.34 .735
status® (0.09) (0.09) (0.09)
Education® —-0.07 -0.05 -0.74 .459 —-0.08 -0.05 -0.78 .438 —-0.07 —0.05 -0.74 .463
(0.10) (0.10) (0.10)
RC —0.02 —-0.03 -0.40 .690 —0.02 —0.03 -0.40 .693 —0.01 -0.02 -0.28 .783
(0.05) (0.05) (0.05)
RA 0.39(0.91) 0284 043 .667 —-0.02 —-0.01 -0.04 .965 0.07 (0.10) 0.05 0.69 .493
(0.39)
RA *Race —0.31 -049 -0.54 .590 —0.04 —-0.06 —0.21 .833 — — — —
(0.57) (0.18)
RA * Sex -0.17 -0.25 -030 .768 0.10(0.18) 0.15 0.8 .564 — — - —

(0.58)
Race * Sex 0.00 (0.57) 0.005 0.01 .995 0.27 (0.18) 0.44 1.54 126 — — — —
RA * Race * 0.18 (0.36) 0.513 0.50 .619 — — — — — — — —
Sex

Note. HANDLS (Healthy Aging in Neighborhoods of Diversity across the Life Span) Study, n = 252. *p < .05; **p < .01; **p <
.001. Race® reference group = White. Sex® reference group = Women. Poverty status® denotes participants’ classification
either above or below 125% federal poverty level per household income, reference group = above. Education? denotes
educational attainment per high school diploma or GED, reference group = < HS diploma or GED. Abbreviations: RC =
Religious coping. RA = Religious affiliation status, reference group = unaffiliated.

=.27. There were no significant two-way interactive effects of religious affiliation and race
(B=-0.06, p = .83), or religious affiliation and sex (f = 0.15, p =.56), F(10, 241) = 1.335, R?
=.052, p = .21. Lastly, there were no significant main effects of religious affiliation status to
TL (3 =0.05, p=.49), F(7, 244) = 1.497, R =.041, p =.17. VIF scores ranged between 1.02
and 1.39, and tolerance scores ranged between 0.7 and 1.0; thus, there were no concerns for
multicollinearity.

Discussion

The purpose of this study was to examine cross-sectional associations of religious coping
and TL, and to determine whether these associations were moderated by race and sex in
a diverse sample of African American and White midlife adults living in Baltimore, MD. To
our knowledge, this was the first study to assess “race by sex” interactions conjointly. It was
hypothesized that African American women would reap the most benefit from higher levels
of religious coping with respect to longer TL; and that these associations would withstand
further adjustments for correlated psychological, behavioral, social, and biomedical factors.
However, our hypothesis was not confirmed. Findings revealed an absence of significant
interactive or independent relations of religious coping to TL across all models. Religious
coping use was also not a unique predictor of TL when considered in conjunction with
other coping strategies (emotional and instrumental secular social support, substance use
coping); neither were these coping behaviors related to TL. Similarly, religious affiliation
status was also unrelated to TL, and did not vary by race and sex in this sample. The present
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study’s results are consistent with prior work that indicated no positive relation between
religious coping and TL in community-dwelling White and Black adults across the lifespan
(Hill, Ellison, Burdette, Taylor, & Friedman, 2016) or religious involvement among Saudi
Arabian Muslim colorectal cancer patients (Al Ahwal, Al Zaben, Sehlo, Khalifa, & Koenig,
2018). Thus, it remains possible that greater religious coping may not uniquely contribute to
TL, despite the differences in study populations and methods of religious coping assess-
ment. Additional research is warranted to confirm these findings.

Our findings are somewhat difficult to reconcile with additional previous literature. Prior
reports revealed positive associations between broader considerations of religiosity and
spirituality with TL using single linear constructs comprising multiple aspects of private and
public religious activities, including religious service attendance, subjective religiosity,
negative religious coping use, and frequency of prayer and meditation (Hill, Ellison,
Burdette, Taylor, & Friedman, 2016; Koenig, Nelson, Shaw, Saxena, & Cohen, 2016). The
present study’s primary measurement of religious coping incorporated items that consisted
of finding strength in religion or spiritual beliefs and using prayer or meditation when
confronted with stressful situations. Given that there is evidence suggesting that practiced
spirituality and meditation (e.g., practicing yoga or Qigong) are linked to longer telomeres
and increased telomerase activity (Ho et al., 2012; Hoge et al., 2013; Jacobs et al., 2011;
Lavretsky et al., 2013), we still expected to observe, at minimum, main effects of religious
coping to TL in the full sample. However, it should also be noted that the bulk of the
previous work on religiosity and TL reflected interesting post hoc theorizing, and thus could
not definitively conclude that global measures of religiosity had direct positive effects on TL
either (Hill, Vaghela, Ellison, & Rote, 2017; Koenig, Nelson, Shaw, Saxena, & Cohen, 2016).
Thus, while it was surprising that there was an absence of positive relations between
religious coping and TL in this sample, given the direction of this growing body of
literature, further work is needed to understand how religious coping, spirituality, and
religious involvement more broadly may serve as unique protective factors related to TL.

As the present study focused on religious coping to assess individuals’ response to stress
in a religious framework, exploratory analyses also examined whether secular social support
coping use and substance use coping, in addition to religious coping use, influence TL in the
same model, yet similarly observed null findings. Although there is a growing body of
literature to suggest that TL is sensitive to early life adversity and chronic psychosocial stress
exposure, the evidence is less clear for substance use coping (Astuti, Wardhana, Watkins, &
Woulaningsih, 2017; Beach, Lei, Brody, Yu, & Philibert, 2014; Dixit et al., 2019; Needham
et al., 2013), or if more social support is related to longer telomeres (Montoya & Uchino,
2023). Thus, our findings appear congruent with current work that additional coping
behaviors may be unrelated to TL. We also explored religious affiliation as a proxy variable
for religious coping. Studies also demonstrate that religious affiliation and denominational
differences may predict inter-individual variability in health behaviors, cardiovascular and
cardiometabolic risk profiles, and mortality, such that, for example, churchgoers, and
Catholic and Jewish affiliations were associated with lower mortality rates than Mainline
Protestants and nonreligious individuals (Bentley-Edwards et al., 2020; Bruce et al., 2017;
Kim, Smith, & Kang, 2015; Robbins et al., 2020; Schlundt, 2008). Surprisingly, some
participants not affiliated with any organized religion still endorsed high religious coping
use. This suggests a need to further examine how certain stressful situations may engender
the use of various coping strategies comprising meaning-making, faith, spirituality, or unity
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with nature and others. It is also possible that among those who are not affiliated with
a religious group or belief system, religious coping may be a form of desperation because of
the overwhelming stress experienced or perceived. Examining religion as a multi-level
phenomenon will more likely yield a greater breadth of understanding its protective effects
on cellular aging.

Although the present investigation extends the work on religiosity and telomere biology,
there remain some study limitations that require further discussion. First, the primary
measurement for religious coping used in the present study only comprised three items and
could not fully distinguish between secular practices and religious-based coping. Copious
reports and commentary have discussed the inherent difficulty in measuring religious
coping, given its complex, multidimensional nature (Harrison, Koenig, Hays, Eme-
Akwari, & Pargament, 2001; Pargament, Koenig, & Perez, 2000). The present study may
have then benefitted from a more comprehensive examination of multidimensional reli-
gious coping that comprised different subtypes, nuances, and strategies (e.g., positive and
negative coping; Pargament, Feuille, & Burdzy, 2011; Pargament, Koenig, Tarakeshwar, &
Hahn, 2004). Thus, it remains possible that these relations may be revealed in future
research using more comprehensive assessments of religious coping and/or other measures
of religiosity. Although this was the first study, to our knowledge, that examined race and
sex moderation conjointly in a mixed-race sample of midlife urban-dwelling adults, we
suspect that the absence of relations may, in part, be due to the particular sample used and
the measurements for religious coping used.

Furthermore, it is also possible that religious coping and religious involvement may be
better understood as stress-buffering resources, such that socially disadvantaged groups
might have decreased impact on shortened TL in the presence of these protective factors.
For instance, Ischunwa et al. (2022) found that congregational membership, group prayer,
and global measures of religiosity and spirituality — which included positive and negative
religious coping - moderated the associations of depressive symptoms to TL in racially
diverse sample populations. Such an approach may have yielded different results in our
study. Also, these analyses were cross-sectional, and the sample size limited the statistical
power of the analyses to detect a small effect size (VanderWeele & Shields, 2016).
Examining these linkages in prospective designs will provide information beyond the
scope of the present study’s design. We posit that although this sample comprised midlife
adults, and analyses were cross-sectional rather than longitudinal, religiosity and spirituality
remain important factors in disease mediation at later stages of life, especially among
individuals with multiple comorbidities and early disablement.

Conclusion

In this sample of midlife African American and White women and men, religious
coping use was not associated significantly with TL. Our findings may indeed reflect
a true absence of relations, as other reports similarly found nonsignificant relations
between religious coping and TL (Hill, Ellison, Burdette, Taylor, & Friedman, 2016).
However, based on the strength of prior related literature, additional research is needed
to better understand the potential linkages between religiosity and cellular aging.
Furthermore, continued examination of whether and how these associations may man-
ifest differentially for African American and White women and men remains warranted
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for at least two critical reasons. First, racial and sex health disparities across cardiovas-
cular diseases, cancers, mortality, and life expectancy are arrestingly bleak for African
American men and women compared to White adults. It is important that we persist in
determining how salient psychosocial aspects of life can exacerbate these risks, or can
help to mitigate these inequalities (Cunningham et al., 2017). Second, previous authors
have similarly noted that in the absence of an assessment of potential moderating
influences for race, sex/gender, or other key dimensions of intersectional identity,
significant associations may have been missed (Van Ness, 2003). In the realm of religion
and health specifically, when we only consider race and sex as covariates but not
potential moderators, analytical models may not fully account for the sociohistorical
relevance and salience of religion for historically marginalized groups in the context of
racism and sexism in the U.S. Higher displayed religiosity among African American
adults and women should be reckoned alongside the fact that religion is a source of
comfort in the face of undue, chronic stress. Should there be potential associations of
higher religiosity to health endpoints, these relations might be most robust among those
who seek religion more frequently because of the society in which they live. Future
research should continue to explore how best to operationalize religious coping in
health research and further understand how religion “gets under the skin” among
historically marginalized groups.

These current findings should motivate additional work to understand how religious
coping and other dimensions of religiosity protect against the effects of salient social stressors
that lead to poorer health outcomes in racial and gender or sexual minority groups and
subgroupings to better identify avenues of intervention and prevention of premature disease
onset. In addition, researchers should also consider other key sociodemographic moderators
that may influence these associations, such as age, socioeconomic status, sexual orientation,
and other sex minority identities. Examining religion as a multi-level phenomenon will more
likely yield translational research design for community-based health promotion efforts.

We also further suggest continued focus on African American women due to the
risks associated with their dually marginalized social statuses, in addition to their
unique resilience factors. Empirical reports have linked African American women’s
greater religiosity and resiliency to associated health benefits (Cooper, Thayer, &
Waldstein, 2014; Cozier et al., 2018; Reed & Neville, 2014; Vander Weele et al,
2017). Abrams, Maxwell, Pope, and Belgrave (2014) highlighted how religion and
spirituality serve as an “anchor” or foundation from where African American
women draw much of their strength; and as such, religion and spirituality are
readily employed as likely coping mechanisms. Additionally, studies including
African American women of other established faith traditions such as Islam have
also demonstrated the centrality of faith and community when confronted with
discrimination (Byng, 1998; Wyche, 2004), suggesting that African American
women’s higher religious involvement and use of religious coping, irrespective of
faith tradition or denomination, may portend greater benefits to their overall health
and wellbeing. Therefore, despite the lack of significant findings in the present
study, we argue that incorporating Intersectionality-driven statistical methodologies
can help social scientists develop key strategies and suitable interventions that better
eliminate racial and sex health inequities that disproportionately affect African
American adults and women.
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Taken together, it is important to consider the continued relevance of religiosity
and spirituality as predictors of biomedical health outcomes, including the dimen-
sions of cellular aging such as TL. Indeed, health disparities research often grapples
with the extent to which African American adults and women experience dispropor-
tionate stress exposure that leads to poorer health outcomes, but equal attention is
also needed for understanding their sustained resilience and how that may manifest
across biological systems. Furthermore, by employing an intersectional perspective in
future studies on religion and health, social scientists can develop key strategies and
suitable interventions that better eliminate health inequities and promote wellness
and longevity by advocating for policies that create healthier living conditions for
those who have been historically marginalized in society.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

We would like to acknowledge our funding sources: Health Policy Research Scholars Program,
Robert Wood Johnson Foundation, the National Institute on Aging Intramural Research Program
ZIAGO000513, and R01AG034161. The funders had no role in study design, data collection and
analysis, the decision to publish, or preparation of the manuscript. Any opinions, findings, and
conclusions, or recommendations expressed in this material are those of the authors and do not
necessarily reflect the views of the Robert Wood Johnson Foundation or the National Institute on
Aging.

ORCID

Jason J. Ashe (%) http://orcid.org/0000-0003-2485-9605

Declaration of Conflicting Interests

The authors declare that there is no conflict of interest to disclose.

Research Data & Replication

The HANDLS sample is relatively small and drawn from a vulnerable population residing in
specific census tracts in Baltimore City, Maryland, US. Therefore, maintaining confidential-
ity — especially in the context of a longitudinal study - is paramount. Participants’ identities
are at risk under these conditions. Therefore, interested investigators should consult the
HANDLS website at https://handls.nih.gov — specifically, the instructions for collaborators
at https://handls.nih.gov/06Coll-dataDoc.htm.

References

Abrams, J. A., Maxwell, M., Pope, M., & Belgrave, F. Z. (2014). Carrying the world with the grace of
a lady and the grit of a warrior: Deepening our understanding of the “strong black woman”
schema. Psychology of Women Quarterly, 38(4), 503-518. doi:10.1177/0361684314541418


https://handls.nih.gov
https://handls.nih.gov/06Coll-dataDoc.htm
https://doi.org/10.1177/0361684314541418

EXPERIMENTAL AGING RESEARCH (&) 17

Al Ahwal, M. S., Al Zaben, F., Sehlo, M. G., Khalifa, D. A., & Koenig, H. G. (2018). Religiosity and
telomere length in colorectal cancer patients in Saudi Arabia. Journal of Religion ¢ Health, 57(2),
672-682. doi:10.1007/s10943-017-0542-6

Astuti, Y., Wardhana, A., Watkins, J., & Wulaningsih, W. (2017). Cigarette smoking and telomere
length: A systematic review of 84 studies and meta-analysis. Environmental Research, 158, 480-489.
doi:10.1016/j.envres.2017.06.038

Beach, S. R. H,, Lei, M. K,, Brody, G. H., Yu, T., & Philibert, R. A. (2014). Nonsupportive parenting
affects telomere length in young adulthood among african americans: Mediation through sub-
stance use. Journal of Family Psychology, 28(6), 967-972. doi:10.1037/fam0000039

Beal, F. M. (2008). Double jeopardy: To be black and female. Meridians, 8(2), 166-176. d0i:10.2979/
MER.2008.8.2.166

Beatty Moody, D. L., Leibel, D. K., Darden, T. M., Ashe, J. J., Waldstein, S. R., Katzel, L. L. ...
Zonderman, A. B. (2019). Interpersonal-level discrimination indices, sociodemographic factors,
and telomere length in African-Americans and Whites. Biological Psychology, 141
(December 2018), 1-9. doi:10.1016/j.biopsycho.2018.12.004

Bell, C. N., Bowie, J. V., & Thorpe, R. J. (2012). The interrelationship between hypertension and blood
pressure, attendance at religious services, and race/ethnicity. Journal of Religion & Health, 51(2),
310-322. d0i:10.1007/s10943-010-9346-7

Benson, H., & Klipper, M. Z. (1976). The Relaxation Response. New York: Harper Collins.

Bentley-Edwards, K. L., Blackman Carr, L. T., Robbins, P. A., Conde, E., Zaw, K., & Darity, W. A.
(2020). Investigating denominational and church attendance differences in obesity and diabetes in
black christian men and women. JOURNAL of RELIGION & HEALTH, 59(6), 3055-3070. doi:10.
1007/s10943-019-00888-6

Billingsley, A., & Caldwell, C. H. (1991). The church, the family, and the school in the African
American community. The Journal of Negro Education, 60(3), 427-427. d0i:10.2307/2295494

Brewer, L. C., Bowie, J., Slusser, J. P., Scott, C. G., Cooper, L. A., Hayes, S. N. ... Sims, M. (2022).
Religiosity/Spirituality and cardiovascular Health: The American heart association life’s simple 7 in
African Americans of the Jackson heart study. Journal of the American Heart Association, 11(17),
€024974. doi:10.1161/JAHA.121.024974

Bruce, M. A,, Beech, B. M., Kermah, D., Bailey, S., Phillips, N., Jones, H. P. ... Thorpe, R. J. (2022).
Religious service attendance and mortality among older Black men. PLos One, 17(9), €0273806.
doi:10.1371/journal.pone.0273806

Bruce, M. A., Bowie, J. V., Barge, H., Beech, B. M., LaVeist, T. A., Howard, D. L., & Thorpe, R. J.
(2020). Religious coping and quality of life among black and white men with prostate cancer.
Cancer Control: Journal of the Moffitt Cancer Center, 27(3), 107327482093628. doi:10.1177/
1073274820936288

Bruce, M. A., Martins, D., Duru, K., Beech, B. M., Sims, M., Harawa, N. ... Norris, K. C. (2017).
Church attendance, allostatic load and mortality in middle aged adults. PLos One, 12(5), €0177618.
doi:10.1371/journal.pone.0177618

Bryant-Davis, T., Ullman, S. E., Tsong, Y., & Gobin, R. (2011). Surviving the storm: The role of social
support and religious violence against women. Violence Against Women, 17(12). doi:10.1177/
1077801211436138

Byng, M. D. (1998). Mediating discrimination: Resisting oppression among African-American
Muslim women. Social Problems, 45(4), 473-487. do0i:10.2307/3097208

Carver, C. S. (1997). You want to measure coping but your protocol’s too long: Consider the brief
COPE. In International journal of behavioral medicine, 4(1), 92-100.

Carver, C. S., Scheier, M. F., & Weintraub, K. J. (1989). Assessing coping strategies: A theoretically
based approach. Journal of Personality & Social Psychology, 56(2), 267-283. doi:10.1037/0022-3514.
56.2.267

Cawthon, R. M. (2002). Telomere measurement by quantitative PCR. Nucleic Acids Research, 30(10),
e47. doi:10.1093/nar/30.10.e47

Centers for Disease Control and Prevention. (2022, June 3). Defining adult overweight and obesity.
Retrieved April 6, 2023, from Division of Nutrition, Physical Activity, and Obesity website: https://
www.cdc.gov/obesity/basics/adult-defining.html


https://doi.org/10.1007/s10943-017-0542-6
https://doi.org/10.1016/j.envres.2017.06.038
https://doi.org/10.1037/fam0000039
https://doi.org/10.2979/MER.2008.8.2.166
https://doi.org/10.2979/MER.2008.8.2.166
https://doi.org/10.1016/j.biopsycho.2018.12.004
https://doi.org/10.1007/s10943-010-9346-7
https://doi.org/10.1007/s10943-019-00888-6
https://doi.org/10.1007/s10943-019-00888-6
https://doi.org/10.2307/2295494
https://doi.org/10.1161/JAHA.121.024974
https://doi.org/10.1371/journal.pone.0273806
https://doi.org/10.1177/1073274820936288
https://doi.org/10.1177/1073274820936288
https://doi.org/10.1371/journal.pone.0177618
https://doi.org/10.1177/1077801211436138
https://doi.org/10.1177/1077801211436138
https://doi.org/10.2307/3097208
https://doi.org/10.1037/0022-3514.56.2.267
https://doi.org/10.1037/0022-3514.56.2.267
https://doi.org/10.1093/nar/30.10.e47
https://www.cdc.gov/obesity/basics/adult-defining.html
https://www.cdc.gov/obesity/basics/adult-defining.html

18 (&) J.J. ASHEET AL

Chae, D. H., Nuru-Jeter, A. M., Adler, N. E., Brody, G. H., Lin, J., Blackburn, E. H., & Epel, E. S.
(2017). Discrimination, racial bias, and telomere length in African-American men. American
Journal of Preventive Medicine, 46(2), 103-111. doi:10.1016/j.amepre.2013.10.020

Chatters, L. M., Mattis, J. S., Woodward, A. T., Taylor, R. J., Neighbors, H. W., & Delaware, N. A.
(2011). Use of ministers for a serious personal problem among African Americans: Findings from
the National Survey of American Life (NSAL). The American Journal of Orthopsychiatry, 81(1),
118-127. d0i:10.1111/j.1939-0025.2010.01079.x

Chatters, L. M., Taylor, R. J., Bullard, K. M., & Jackson, J. S. (2008). Spirituality and subjective
religiosity among African Americans, Caribbean blacks, and non-hispanic whites. Journal for the
Scientific Study of Religion, 47(4), 725-737. doi:10.1111/j.1468-5906.2008.00437.x

Chatters, L. M., Taylor, R. ], Jackson, J. S., & Lincoln, K. D. (2008). Religious coping among African
Americans, Caribbean Blacks and non-hispanic whites. Journal of Community Psychology, 36(3),
371-386. doi:10.1002/jcop.20202

Chida, Y., Steptoe, A., & Powell, L. H. (2009). Religiosity/Spirituality and mortality. Psychotherapy &
Psychosomatics, 78(2), 81-90.

Cole, E. R. (2009). Intersectionality and research in psychology. The American Psychologist, 64(3),
170-180. doi:10.1037/a0014564

Cone, J. H. (1997). God of the oppressed (Rev. ed.). Maryknoll, N.Y: Orbis Books.

Cooper, D. C,, Thayer, J. F., & Waldstein, S. R. (2014). Coping with racism: The impact of prayer on
cardiovascular reactivity and post-stress recovery in African American women. Annals of
Behavioral Medicine, 47(2), 218-230. do0i:10.1007/s12160-013-9540-4

Cozier, Y. C., Yu, J., Wise, L. A,, VanderWeele, T. J., Balboni, T. A., Argentieri, M. A. ... Shields, A. E.
(2018). Religious and spiritual coping and risk of incident hypertension in the black women’s
health study. Annals of Behavioral Medicine, 52(12), 989-998. doi:10.1093/abm/kay001

Crenshaw, K. (1989). Demarginalizing the intersection of race and sex: A black feminist critique of
antidiscrimination doctrine, feminist theory, and antiracist politics (pp. 139-168). The University of
Chicago Legal Forum.

Crenshaw, K. (1991). Mapping the margins: Intersectionality, identity politics, and violence against
women of color. Stanford Law Review, 43(6), 1241-1241. doi:10.2307/1229039

Cunningham, T. J,, Croft, J. B,, Liu, Y., Lu, H,, Eke, P. I, & Giles, W. H. (2017). Vital signs: Racial
disparities in age-specific mortality among blacks or African Americans—United States, 1999-
2015. Morbidity & Mortality Weekly Report, 66(17), 444-456. doi:10.15585/mmwr.mmé617el

Dixit, S., Whooley, M. A., Vittinghoff, E., Roberts, J. D., Heckbert, S. R., Fitzpatrick, A. L. ...
Marcus, G. M. (2019). Alcohol consumption and leukocyte telomere length. Scientific Reports, 9
(1), 1-10. doi:10.1038/s41598-019-38904-0

Ellison, C. G., Hummer, R. A., Cormier, S., & Rogers, R. G. (2000). Religious involvement and
mortality risk among African American adults. Research on Aging, 22(6), 630-667. doi:10.1177/
0164027500226003

Ellison, C. G., & Taylor, R.J. (1996). Turning to prayer: Social and situational antecedents of religious
coping among African Americans. Review of Religious Research, 38(2), 111-131. doi:10.2307/
3512336

Epel, E. S., Blackburn, E. H,, Lin, J., Dhabhar, F. S., Adler, N. E., Morrow, J. D., & Cawthon, R. M.
(2004). Accelerated telomere shortening in response to life stress. Proceedings of the National
Academy of Sciences, 101(49), 17312-17315. doi:10.1073/pnas.0407162101

Evans, M. K., Lepkowski, J. M., Powe, N. R., LaVeist, T., Kuczmarski, M. F., & Zonderman, A. B.
(2010). Healthy aging in neighborhoods of diversity across the life span (HANDLS): Overcoming
barriers to implementing a longitudinal, epidemiologic, urban study of health, race, and socio-
economic status. Ethnicity ¢ Disease, 20(3), 267-275.

Ferraro, K. F., & Kim, S. (2014). Health benefits of religion among black and white older adults? Race,
religiosity, and C-reactive protein. Social Science & Medicine, 120, 92-99. doi:10.1016/j.socscimed.
2014.08.030

Fitzpatrick, A. L., Kronmal, R. A,, Gardner, J. P., Psaty, B. M,, Jenny, N. S., Tracy, R. P. ... Aviv, A.
(2007). Leukocyte telomere length and cardiovascular disease in the cardiovascular health study.
American Journal of Epidemiology, 165(1), 14-21. doi:10.1093/aje/kwj346


https://doi.org/10.1016/j.amepre.2013.10.020
https://doi.org/10.1111/j.1939-0025.2010.01079.x
https://doi.org/10.1111/j.1468-5906.2008.00437.x
https://doi.org/10.1002/jcop.20202
https://doi.org/10.1037/a0014564
https://doi.org/10.1007/s12160-013-9540-4
https://doi.org/10.1093/abm/kay001
https://doi.org/10.2307/1229039
https://doi.org/10.15585/mmwr.mm6617e1
https://doi.org/10.1038/s41598-019-38904-0
https://doi.org/10.1177/0164027500226003
https://doi.org/10.1177/0164027500226003
https://doi.org/10.2307/3512336
https://doi.org/10.2307/3512336
https://doi.org/10.1073/pnas.0407162101
https://doi.org/10.1016/j.socscimed.2014.08.030
https://doi.org/10.1016/j.socscimed.2014.08.030
https://doi.org/10.1093/aje/kwj346

EXPERIMENTAL AGING RESEARCH (&) 19

Fox, J., Weisberg, S., & Fox, J. (2011). An R companion to applied regression (2nd ed.). Thousand
Oaks, Calif: SAGE Publications.

Gall, T. L., Charbonneau, C., Clarke, N. H., Grant, K., Joseph, A., & Shouldice, L. (2005).
Understanding the nature and role of spirituality in relation to coping and health: A conceptual
framework. Canadian Psychology/Psychologie Canadienne, 46(2), 88-104. doi:10.1037/h0087008

Geronimus, A. T. (1992). The weathering hypothesis and the health of African-American women and
infants: Evidence and speculations. Ethnicity ¢~ Disease, 2(3), 207-221.

Geronimus, A. T., Hicken, M., Keene, D., & Bound, J. (2006). “Weathering” and age patterns of
allostatic load scores among blacks and whites in the United States. American Journal of Public
Health, 96(5), 826-833. doi:10.2105/AJPH.2004.060749

Geronimus, A. T., Hicken, M. T., Pearson, J. A., Seashols, S. J., Brown, K. L., & Cruz, T. D. (2010). Do
US black women experience stress-related accelerated biological aging?: A novel theory and first
population-based test of black-white differences in telomere length. Humans ¢ Nature, 21(1),
19-38. d0i:10.1007/s12110-010-9078-0

Gillum, R. F. (2006a). Frequency of attendance at religious services and leisure-time physical activity
in american women and men: The third national health and nutrition examination survey. Annals
of Behavioral Medicine, 31(1), 30-35. doi:10.1207/s15324796abm3101_6

Gillum, R. F. (2006b). Frequency of attendance at religious services, overweight, and obesity in
American women and men: The third national health and nutrition examination survey. Annals
of Epidemiology, 16(9), 655-660. doi:10.1016/j.annepidem.2005.11.002

Gillum, R. F,, King, D. E., Obisesan, T. O., & Koenig, H. G. (2008). Frequency of attendance at
religious services and mortality in a U.S. National Cohort. Annals of Epidemiology, 18(2), 124-129.
doi:10.1016/j.annepidem.2007.10.015

Hailu, E. M., Needham, B. L., Lewis, T. T., Lin, J., Seeman, T. E., Roux, A. D., & Mujahid, M. S. (2019).
Discrimination, social support, and telomere length: The Multi-Ethnic Study of Atherosclerosis
(MESA). Annals of Epidemiology, 42, 58-63.e2. doi:10.1016/j.annepidem.2019.12.009

Harris, K. A., Howell, D. S., & Spurgeon, D. W. (2018). Faith concepts in psychology: Three 30-year
definitional content analyses. Psychology of Religion and Spirituality, 10(1), 1-29. doi:10.1037/
rel0000134

Harrison, M. O., Koenig, H. G., Hays, J. C., Eme-Akwari, A. G., & Pargament, K. I. (2001). The
epidemiology of religious coping: A review of recent literature. International Review of Psychiatry,
13(2), 86-93. d0i:10.1080/09540260120037317

Hayes, A. (2013). Introduction to meditation, moderation, and conditional process analysis:
Aregression-based approach. New York: The Guilford Press.

Hayward, R. D., & Krause, N. (2015). Religion and strategies for coping with racial discrimination
among African Americans and caribbean blacks. International Journal of Stress Management, 22
(1), 70-91. doi:10.1037/20038637

Hill, T. D., Ellison, C. G., Burdette, A. M., Taylor, J., & Friedman, K. L. (2016). Dimensions of
religious involvement and leukocyte telomere length. Social Science ¢ Medicine, 163, 168-175.
doi:10.1016/j.socscimed.2016.04.032

Hill, T. D., Vaghela, P., Ellison, C. G., & Rote, S. (2017). Processes Linking Religious Involvement and
Telomere Length. Biodemography and Social Biology, 63(2), 167-188. doi:10.1080/19485565.2017.
1311204

Ho, R. T, Chan, J. S., Wang, C. W., Lau, B. W,, So, K. F. ... Chan, C. L. (2012). A randomized
controlled trial of qigong exercise on fatigue symptoms, functioning, and telomerase activity in
persons with chronic fatigue or chronic fatigue syndrome. Annals of Behavioral Medicine : A
Publication of the Society of Behavioral Medicine, 44(2), 160-170. do i:

Hoge, E. A., Chen, M. M., Orr, E., Metcalf, C. A., Fischer, L. E., and Simon, N. M. (2013). Loving-
Kindness Meditation practice associated with longer telomeres in women. Brain, Behavior, and
Immunity, 32, 159-163. https://doi.org/10.1016/j.bbi.2013.04.005

Holt, C. L., Clark, E. M., Debnam, K. J., & Roth, D. L. (2014). Religion and health in African
Americans: The role of religious coping. American Journal of Health Behavior, 38(2), 190-199.
doi:10.5993/AJHB.38.2.4


https://doi.org/10.1037/h0087008
https://doi.org/10.2105/AJPH.2004.060749
https://doi.org/10.1007/s12110-010-9078-0
https://doi.org/10.1207/s15324796abm3101_6
https://doi.org/10.1016/j.annepidem.2005.11.002
https://doi.org/10.1016/j.annepidem.2007.10.015
https://doi.org/10.1016/j.annepidem.2019.12.009
https://doi.org/10.1037/rel0000134
https://doi.org/10.1037/rel0000134
https://doi.org/10.1080/09540260120037317
https://doi.org/10.1037/a0038637
https://doi.org/10.1016/j.socscimed.2016.04.032
https://doi.org/10.1080/19485565.2017.1311204
https://doi.org/10.1080/19485565.2017.1311204
https://doi.org/10.1016/j.bbi.2013.04.005
https://doi.org/10.5993/AJHB.38.2.4

20 (&) J.J.ASHEETAL.

Horning, S. M., Davis, H. P., Stirrat, M., & Cornwell, R. E. (2011). Atheistic, agnostic, and religious
older adults on well-being and coping behaviors. Journal of Aging Studies, 25(2), 177-188. doi:10.
1016/.jaging.2010.08.022

Isechunwa, O. O., Warner, E. T., Spiegelman, D., Zhang, Y., Palmer, J. R., Kanaya, A. M. ...
Shields, A. E. (2022). Depression, religiosity, and telomere length in the Study on Stress,
Spirituality, and Health (SSSH). International Journal of Mental Health and Addiction, 20(3),
1465-1484. doi:10.1007/s11469-020-00455-1

Iwama, H., Ohyashiki, K., Ohyashiki, J. H., Hayashi, S., Yahata, N., Ando, K. ... Shay, J. W. (1998).
Telomeric length and telomerase activity vary with age in peripheral blood cells obtained from
normal individuals. Human Genetics, 102(4), 397-402. doi:10.1007/s004390050711

Jacob, G., Faber, S. C., Faber, N., Bartlett, A., Ouimet, A. J., & Williams, M. T. (2022). A systematic
review of black people coping with racism: Approaches, analysis, and empowerment. Perspectives
on Psychological Science, 18(2), 392-415. doi:10.1177/17456916221100509

Jacobs, T. L., Epel, E. S., Lin, J., Blackburn, E. H., Wolkowitz, O. M., and Saron, C. D. (2011). Intensive
meditation training, immune cell telomerase activity, and psychological mediators.
Psychoneuroendocrinology, 36(5), 664-681. https://doi.org/10.1016/j.psyneuen.2010.09.010

Jarosz, A. F., & Wiley, J. (2014). What are the odds? A practical guide to computing and reporting
bayes factors. The Journal of Problem Solving, 7(1). doi:10.7771/1932-6246.1167

Kim, J., Smith, T. W., & Kang, J. H. (2015). Religious affiliation, religious service attendance, and
mortality. Journal of Religion ¢ Health, 54(6), 2052-2072. doi:10.1007/s10943-014-9902-7

Koenig, H. G. (2012). Religion, spirituality, and health: The research and clinical implications. ISRN
Psychiatry, 2012, 1-33. doi:10.5402/2012/278730

Koenig, H. G. (2015). Religion, spirituality, and health: A review and update. Advances in Mind-Body
Medicine, 29(3), 19-26.

Koenig, H. G., Cohen, H. J., George, L. K., Hays, J. C., Larson, D. B., & Blazer, D. G. (1997).
Attendance at religious services, interleukin-6, and other biological parameters of immune func-
tion in older adults. International Journal of Psychiatry in Medicine, 27(3), 233-250. d0i:10.2190/
40NF-Q9Y2-0GG7-4WH6

Koenig, H. G., George, L. K., Hays, J. C,, Larson, D. B, Cohen, H. J., & Blazer, D. G. (1998). The
relationship between religious activities and blood pressure in older adults. International Journal of
Psychiatry in Medicine, 28(2), 189-213. doi:10.2190/75]M-]234-5]KN-4DQD

Koenig, H. G., Nelson, B., Shaw, S. F., Saxena, S., & Cohen, H. J. (2016). Religious involvement and
telomere length in women family caregivers. Journal of Nervous & Mental Disease, 204(1), 36-42.
doi:10.1097/NMD.0000000000000443

Krause, N., & Chatters, L. M. (2005). Exploring race differences in a multidimensional battery of
prayer measures among older adults. Sociology of Religion, 66(1), 23-23. doi:10.2307/4153114

Kyere, E., & Boddie, S. C. (2021). Racial/Ethnic socialization and faith: Essential ingredients for
achieving liberation and empowerment among African American youth. Social Work &
Christianity, 48(3), 259-274. doi:10.34043/swc.v48i3.245

Lavretsky, H., Epel, E. S., Siddarth, P., Nazarian, N., Cyr, N. S., and Irwin, M. R. (2013). A pilot study
of yogic meditation for family dementia caregivers with depressive symptoms: Effects on mental
health, cognition, and telomerase activity. International Journal of Geriatric Psychiatry, 28(1), 57-
65. https://doi.org/10.1002/gps.3790

Lee, D. B., Kim, E. S., & Neblett, E. W. (2017). The link between discrimination and telomere length in
african american adults. Health Psychology, 36(5), 458-467. doi:10.1037/hea0000450

Lee, D. B., Peckins, M. K., Miller, A. L., Hope, M. O., Neblett, E. W., Assari, S. . .. Zimmerman, M. A.
(2018). Pathways from racial discrimination to cortisol/DHEA imbalance: Protective role of
religious involvement. Ethnicity ¢ Health, 1-18. doi:10.1080/13557858.2018.1520815

Levin, J. S., & Taylor, R. J. (1993). Gender and age differences in religiosity among Black Americans.
The Gerontologist, 33(1), 16-23. doi:10.1093/geront/33.1.16

Levin, J. S., & Taylor, R. J. (1997). Age differences in patterns and correlates of the frequency of
prayer. The Gerontologist, 37(1), 75-88. doi:10.1093/geront/37.1.75


https://doi.org/10.1016/j.jaging.2010.08.022
https://doi.org/10.1016/j.jaging.2010.08.022
https://doi.org/10.1007/s11469-020-00455-1
https://doi.org/10.1007/s004390050711
https://doi.org/10.1177/17456916221100509
https://doi.org/10.1016/j.psyneuen.2010.09.010
https://doi.org/10.7771/1932-6246.1167
https://doi.org/10.1007/s10943-014-9902-7
https://doi.org/10.5402/2012/278730
https://doi.org/10.2190/40NF-Q9Y2-0GG7-4WH6
https://doi.org/10.2190/40NF-Q9Y2-0GG7-4WH6
https://doi.org/10.2190/75JM-J234-5JKN-4DQD
https://doi.org/10.1097/NMD.0000000000000443
https://doi.org/10.2307/4153114
https://doi.org/10.34043/swc.v48i3.245
https://doi.org/10.1002/gps.3790
https://doi.org/10.1037/hea0000450
https://doi.org/10.1080/13557858.2018.1520815
https://doi.org/10.1093/geront/33.1.16
https://doi.org/10.1093/geront/37.1.75

EXPERIMENTAL AGING RESEARCH ‘ 21

Levin, J. S., Taylor, R. J., & Chatters, L. M. (1994). Race and gender differences in religiosity among
older adults: Findings from four national surveys. Journal of Gerontology, 49(3), S137-5145. doi:10.
1093/geronj/49.3.8137

Lewis-Coles, M. E. L., & Constantine, M. G. (2006). Racism-related stress, Africultural coping, and
religious problem-solving among African Americans. Cultural Diversity ¢ Ethnic Minority
Psychology, 12(3), 433-443. doi:10.1037/1099-9809.12.3.433

Lincoln, C., & Mamiya, L. (1990). The black church in the African American Experience. Duke
University Press.

Liu, S. Y., & Kawachi, I. (2017). Discrimination and telomere length among older adults in the United
States: Does the association vary by race and type of discrimination? Public Health Reports, 132(2),
220-230. doi:10.1177/0033354916689613

Mathur, M. B, Epel, E., Kind, S., Desai, M., Parks, C. G., Sandler, D. P., & Khazeni, N. (2016).
Perceived stress and telomere length: A systematic review, meta-analysis, and methodologic
considerations for advancing the field. Brain, Behavior, and Immunity, 54, 158-169. doi:10.1016/
j-bbi.2016.02.002

Mattis, J. S. (2002). Religion and spirituality in the meaning-making and coping experiences of
African American women: A qualitative analysis. Psychology of Women Quarterly, 26(4),
309-321. doi:10.1111/1471-6402.t01-2-00070

Mattis, J. S., & Grayman-Simpson, N. A. (2012). Faith and the sacred in African American life. In
APA Handbook of psychology, religion, and spirituality (Vol 1): Context, theory, and research (pp.
547-564). (January 2013). doi:10.1037/14045-030

Montoya, M., & Uchino, B. N. (2023). Social support and telomere length: A meta-analysis. Journal of
Behavioral Medicine. doi:10.1007/s10865-022-00389-0

Morrell, C. H., Pearson, J. D., & Brant, L. J. (1997). Linear Transformations of linear mixed-effects
models. American Statistician, 51(4), 338-343. doi:10.1080/00031305.1997.10474409

Mwasongwe, S., Gao, Y., Griswold, M., Wilson, J. G., Aviv, A., Reiner, A. P., & Raffield, L. M. (2017).
Leukocyte telomere length and cardiovascular disease in African Americans: The Jackson heart
study. Atherosclerosis, 266, 41-47. doi:10.1016/j.atherosclerosis.2017.09.016

Needham, B. L., Adler, N., Gregorich, S., Rehkopf, D., Lin, ]., Blackburn, E. H., & Epel, E. S. (2013).
Socioeconomic status, health behavior, and leukocyte telomere length in the national health and
nutrition examination survey, 1999-2002. Social Science ¢» Medicine, 85, 1-8. doi:10.1016/j.socs
cimed.2013.02.023

Obisesan, T., Livingston, 1., Trulear, H. D., & Gillum, F. (2006). Frequency of attendance at religious
services, cardiovascular disease, metabolic risk factors and dietary intake in Americans: An
age-stratified exploratory analysis. International Journal of Psychiatry in Medicine, 36(4),
435-448. doi:10.2190/9W22-00H1-362K-0279

Pantesco, E. ]., Leibel, D. K., Ashe, J. J., Waldstein, S. R., Katzel, L. I, Liu, H. B. .. . Beatty Moody, D. L.
(2018). Multiple forms of discrimination, social status, and telomere length: Interactions within
race. Psychoneuroendocrinology, 98(March), 119-126. doi:10.1016/j.psyneuen.2018.08.012

Pargament, K., Feuille, M., & Burdzy, D. (2011). The brief RCOPE: Current psychometric status of
a short measure of religious coping. Religions, 2(1), 51-76. d0i:10.3390/rel2010051

Pargament, K. 1., Koenig, H. G., & Perez, L. M. (2000). The many methods of religious coping:
Development and initial validation of the RCOPE. Journal of Clinical Psychology, 56(4), 519-543.
http://doi.org/10.1002/SICI1097-467920000456:4<519:AID-JCLP6>3.0.CO;2-1

Pargament, K. I, Koenig, H. G., Tarakeshwar, N., & Hahn, J. (2004). Religious coping methods as
predictors of psychological, physical and spiritual outcomes among medically ill elderly patients: A
two-year longitudinal study. Journal of Health Psychology, 9(6), 713-730. doi:10.1177/
1359105304045366

Park, C. L, Holt, C. L, Le, D., Christie, J., & Williams, B. R. (2018). Positive and negative religious
coping styles as prospective predictors of well-being in African Americans. Psychology of Religion
and Spirituality, 10(4), 318-326. d0i:10.1037/rel0000124

Pew Research Center. (2014). Religious landscape survey. Washington, DC: Pew Forum on Religion
and Public Life.


https://doi.org/10.1093/geronj/49.3.S137
https://doi.org/10.1093/geronj/49.3.S137
https://doi.org/10.1037/1099-9809.12.3.433
https://doi.org/10.1177/0033354916689613
https://doi.org/10.1016/j.bbi.2016.02.002
https://doi.org/10.1016/j.bbi.2016.02.002
https://doi.org/10.1111/1471-6402.t01-2-00070
https://doi.org/10.1037/14045-030
https://doi.org/10.1007/s10865-022-00389-0
https://doi.org/10.1080/00031305.1997.10474409
https://doi.org/10.1016/j.atherosclerosis.2017.09.016
https://doi.org/10.1016/j.socscimed.2013.02.023
https://doi.org/10.1016/j.socscimed.2013.02.023
https://doi.org/10.2190/9W22-00H1-362K-0279
https://doi.org/10.1016/j.psyneuen.2018.08.012
https://doi.org/10.3390/rel2010051
http://doi.org/10.1002/SICI1097-467920000456:4%3C519:AID-JCLP6%3E3.0.CO;2-1
https://doi.org/10.1177/1359105304045366
https://doi.org/10.1177/1359105304045366
https://doi.org/10.1037/rel0000124

22 (&) J.J.ASHEETAL.

Powell, L. H., Shahabi, L., & Thoresen, C. E. (2003). Religion and spirituality: Linkages to physical
health. The American psychologist, 58(1), 36.

Radloff, L. S. (1977). The CES-D scale: A self-report depression scale for research in the general
population. Applied Psychological Measurement, 1(3), 385-401. doi:10.1177/014662167700100306

Rathier, L. A., Davis, ]. D., Papandonatos, G. D., Grover, C., & Tremont, G. (2015). Religious coping
in caregivers of family members with dementia. Journal of Applied Gerontology, 34(8), 977-1000.
doi:10.1177/0733464813510602

Reed, T. D., & Neville, H. A. (2014). The influence of religiosity and spirituality on psychological
well-being among black women. The Journal of Black Psychology, 40(4), 384-401. doi:10.1177/
0095798413490956

Ridout, K. K., Ridout, S. J., Price, L. H., Sen, S., & Tyrka, A. R. (2016). Depression and telomere length:
A meta-analysis. Journal of Affective Disorders, 191, 237-247. doi:10.1016/j.jad.2015.11.052

Robbins, P. A,, Scott, M. ], Conde, E., Daniel, Y., Darity, W. A., & Bentley-Edwards, K. L. (2020).
Denominational and gender differences in hypertension among African American christian young
adults. Journal of Racial and Ethnic Health Disparities, 8(5), 1332-1343. doi:10.1007/s40615-020-
00895-4

Schlundt, D. (2008). Religious affiliation, health behaviors and outcomes: Nashville REACH 2010.
American Journal of Health Behavior, 32(6), 10.5993/AJHB.32.6.15.

Shammas, M. A. (2012). Telomeres, lifestyle, cancer, and aging. Current Opinion in Clinical Nutrition
and Metabolic Care. 14(1), 28 d0i:10.1097/MCQ.0b013e32834121b1.Telomeres

Shelton, J. E., & Emerson, M. O. (2012). Blacks and whites in christian America: How racial
discrimination shapes religious convictions. New York: New York University Press.

Spyridopoulos, 1., & von Zglinicki, T. (2014). Telomere length predicts cardiovascular disease. BM],
349(jul08 19), g4373-g4373. doi:10.1136/bmj.g4373

Steffen, P. R., Hinderliter, A. L., Blumenthal, J. A., & Sherwood, A. (2001). Religious coping, ethnicity,
and ambulatory blood pressure. Psychosomatic Medicine, 63, 523-530. doi:10.1097/00006842-
200107000-00002

Sulmasy, D. P. (2002). A biopsychosocial-spiritual model for the care of patients at the end of Life.
The Gerontologist, 42(suppl_3), 24-33. doi:10.1093/geront/42.suppl_3.24

Tartaro, J., Luecken, L. J., & Gunn, H. E. (2005). Exploring heart and soul: Effects of religiosity/
spirituality and gender on blood pressure and cortisol stress responses. Journal of Health
Psychology, 10(6), 753-766. doi:10.1177/1359105305057311

Taylor, R. J., & Chatters, L. M. (2011). Religious media use among African Americans, Black
Caribbeans, and Non-Hispanic Whites. Journal of African American Studies, 15, 433-454. doi:10.
1007/s12111-010-9144-z

Taylor, R. J., Chatters, L. M., & Jackson, J. S. (2007). Religious and spiritual involvement among older
African Americans, caribbean blacks, and non-hispanic whites: Findings from the national survey
of American Life. Journals of Gerontology, Series B: Psychological Sciences & Social Sciences, 62(4),
$238-5250. doi:10.1093/geronb/62.4.5238

Taylor, R. J., Chatters, L. M., & Joe, S. (2011). Non-organizational Religious participation, subjective
religiosity, and spirituality among older African Americans and Black Caribbeans. JOURNAL of
RELIGION & HEALTH, 50, 623-645. doi:10.1007/s10943-009-9292-4

Tobin, E. T., & Slatcher, R. B. (2017). Religious participation predicts diurnal cortisol profiles 10 years
later via lower levels of religious struggle. 25(5), 1032-1057. 10.1037/hea0000372

Tomiyama, A.J., O’'Donovan, A, Lin, ], Puterman, E., Lazaro, A., Chan, J. ... Epel, E. (2012). Does cellular
aging relate to patterns of allostasis?. An examination of basal and stress reactive HPA axis activity and
telomere length. Physiology ¢ Behavior, 106(1), 40-45. doi:10.1016/j.physbeh.2011.11.016

VanderWeele, T. J. (2017). Causal effects of religious service attendance? Social Psychiatry &
Psychiatric Epidemiology, 52(11), 1331-1336. d0i:10.1007/s00127-017-1434-5

VanderWeele, T. J., & Shields, A. E. (2016). Religiosity and telomere length: One step forward, one
step back. Social Science, 163, 176-178. doi:10.1016/j.socscimed.2016.06.038

Vander Weele, T. J., Yu, J., Cozier, Y. C., Wise, L., Argentieri, M. A., Rosenberg, L. ... Shields, A. E.
(2017). Attendance at religious services, prayer, religious coping, and religious/spiritual identity as


https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/0733464813510602
https://doi.org/10.1177/0095798413490956
https://doi.org/10.1177/0095798413490956
https://doi.org/10.1016/j.jad.2015.11.052
https://doi.org/10.1007/s40615-020-00895-4
https://doi.org/10.1007/s40615-020-00895-4
https://doi.org/10.5993/AJHB.32.6.15
https://doi.org/10.1097/MCO.0b013e32834121b1.Telomeres
https://doi.org/10.1136/bmj.g4373
https://doi.org/10.1097/00006842-200107000-00002
https://doi.org/10.1097/00006842-200107000-00002
https://doi.org/10.1093/geront/42.suppl_3.24
https://doi.org/10.1177/1359105305057311
https://doi.org/10.1007/s12111-010-9144-z
https://doi.org/10.1007/s12111-010-9144-z
https://doi.org/10.1093/geronb/62.4.S238
https://doi.org/10.1007/s10943-009-9292-4
https://doi.org/10.1037/hea0000372
https://doi.org/10.1016/j.physbeh.2011.11.016
https://doi.org/10.1007/s00127-017-1434-5
https://doi.org/10.1016/j.socscimed.2016.06.038

EXPERIMENTAL AGING RESEARCH ‘ 23

predictors of all-cause mortality in the black women’s health study. American Journal of
Epidemiology, 185(7), 515-522. doi:10.1093/aje/kww179

Van Ness, P. H. (2003). Epidemiology and the study of religion. Religion, 33(2), 147-159. doi:10.1016/
S0048-721X(03)00015-0

Wang, L., Koenig, H. G., Al Shohaib, S., & Wang, Z. (2020). Religiosity, depression and telomere length
in Chinese older adults. Journal of Affective Disorders, 260, 624-628. doi:10.1016/j.jad.2019.09.066

Wang, L., Koenig, H. G., He, Z., Sun, X, Al Shohaib, S., & Wang, Z. (2020). Religiosity and telomere
length: Moderating effect of religiosity on the relationship between high-risk polymorphisms of the
apolipoprotein E and TOMM40 gene and telomere length. Journal of Applied Gerontology: The
Official Journal of the Southern Gerontological Society, 39(6), 627-634. doi:10.1177/
0733464819865415

Warnock, R. G. (2020). The divided mind of the black church: Theology, piety, and public witness
(Paperback). New York London: New York University Press. doi:10.18574/nyu/9781479864102.
001.0001

Williams, D. S. (2013). Sisters in the wilderness: The challenge of womanist God-talk. Maryknoll,
New York: Orbis Books.

Willis, M, Reid, S. N., Calvo, E., Staudinger, U. M., & Factor-Litvak, P. (2018). A scoping systematic
review of social stressors and various measures of telomere length across the life course. Ageing
Research Reviews, 47, 89-104. doi:10.1016/j.arr.2018.07.006

Wyche, K. F. (2004). African American muslim women: An invisible group. Sex Roles, 51(5),
319-328. doi:10.1023/B:SERS.0000046615.22900.b2


https://doi.org/10.1093/aje/kww179
https://doi.org/10.1016/S0048-721X(03)00015-0
https://doi.org/10.1016/S0048-721X(03)00015-0
https://doi.org/10.1016/j.jad.2019.09.066
https://doi.org/10.1177/0733464819865415
https://doi.org/10.1177/0733464819865415
https://doi.org/10.18574/nyu/9781479864102.001.0001
https://doi.org/10.18574/nyu/9781479864102.001.0001
https://doi.org/10.1016/j.arr.2018.07.006
https://doi.org/10.1023/B:SERS.0000046615.22900.b2

"P3ua AIwWo[9 ], = T, "osn 3uidoos 1roddns Teroos [eyuownnsy] = ““410ddns [eroog "osn Surdoo j1oddns [eroos [euonowq = **“?10ddns [e1009

"9[e0s uoissardog-o13o[o1wapidy 10} 10Ju0) = (-SHD "UOISUMOdAH = NLH "SUOIRIAIQQY "(90UuBOYIUTIS PI[IBI-7) [0 > d 45 (90UBOJIUSIS PI[IBI-7) GO > d 4 9JON

900- 100 ¥00- <00 10°0 L00-  C00- <¢0 €00 <00 ¥00- <CO0- €00 I1°0- 10°0- *€1'0 800 TLg
! #*¥9€°0  #xS€°0 %x6C0 xCI'0  800- €00~ +00 SO0 900 #6010 €170 cro 80°0  ##81°0- 4910 €0 3uidod
snoI3I[Yy,
! cro CI'0 %810 0I'0- 010 000 800" S00 L00 v0'0 %810 €00 60°0-  %¥1'0- <00 snje)s
uonel[yje
SNOISI[Y,,
! *[90  S0°0 10°0- 000 OI'0- OI'0c %910~ 600- 600~ €10 ¥00- OI'0" 80'0-  ¥00- | “4oddns
[B100S,
! 900 S0°0- 900~ «¥I'0- 800- 600- 900~ €00 ¥0°0 80°0-  «91°0-  %x9T’0- €00~ | "“oddns
[B100G, |
! #8010~ 0['0-  O0I'0- «91°0- S0°0- 10°0 600 9170 100 %xSC°0-  S00 60°0- snje)s
[BILIBIN ¢
! #*#81°0  %xSC0  %x¥C0 1100 €00~ II'0-  «SI°0- SO0~ «¥I0 Tro-  20'0- | Suidooosn
aoueISqNS,,
! *x8C0 V[0~ 100" ¢00  €00- 900 800 900 *81°0 €00 osn
0409V
! IT°0 10°0- 00 900~ #xICT0- 00 *x6I'0 900 *+81°0 asn
oﬁ&mwﬁoo_
! 000 10°0 000  %xCC’0-  LOO-  %x0C0 xx¥C0- ¥0°0- (a-s4ad)
uorssaxdoa(y,
! #*$9€°0  #xS€°0 €00 170 80°0- I1°0- 10°0 S$919qeId,
! #*x[€0  0I'0  %x6€0 C00 00 9170 N.LH,
! [00-  «¥I'0 600" 80°0-  S0°0- A11s9q0,
! 100 %x€C°0- 600 cro uoneonpy¢
! 800 L00 €00 a3y,
! 900 ¥0°0- sme)s
\Aﬁo\/omm
! €00 X9S¢
I 20'Y,
8T LI 91 ST 2l €1 Tr T or 6 8 L 9 S ¥ € T T

"SO[qeLIB A S,ApN}S J0J SUOIIB[ALI0)) djeLeAld *[ dIqe ], [epudud[ddng




