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Background: This study examined changes in spirituality and psychosocial outcomes among African
American and rural adults participating in a culturally-adapted mind-body intervention.

Methods: African American (n = 22) and rural (n = 38) adults in Harmony & Health attended mind-body
sessions twice a week for eight weeks and completed questionnaires on spirituality and psychosocial
distress at baseline and post-intervention. Linear regression and repeated measures analyses were used
to examine associations between intervention attendance and spirituality.
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Results: Attendance was significantly associated with increased spirituality (8=0.168, p = 013). Repeated
measures analyses revealed a significant three-way interaction between attendance, spirituality, and study
site (F(9,31)=2.891, p = 013). Urban African American participants who attended >75% of sessions re-
ported greater increases in spirituality.

Conclusion: Findings suggest that mind-body practices may foster spirituality in urban African American
adults. Additional adaptations are needed to strengthen spirituality in rural residents and to improve
psychosocial health and wellbeing in this underserved population.

© 2021 Published by Elsevier B.V. on behalf of Korea Institute of Oriental Medicine.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction healthy lifestyle behaviors, leading to increased risk of cardiovas-

cular disease and cancer and may contribute to disparities.® De-

Health disparities are well-documented in racial and ethnic mi-
norities and rural residents, with non-Hispanic Black and African
American adults and rural residents faring worse and reporting
poorer health outcomes than non-Hispanic white and urban res-
idents.!> Black and African American adults are more likely to
have obesity and cardiovascular disease and die from their heart
disease and cancer than white adults.>* Similarly, rural residents
are at greater risk of obesity, cardiovascular disease, and cancer.!+>
Adverse mental health outcomes, including psychological stress,
depression, and anxiety, have been linked to poor adherence to
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spite growing documented mental health needs,”~'° racial and eth-
nic minority adults and rural residents are less likely to seek treat-
ment for mental health disorders, partially due to reduced access
to health care and mental health services.>!! Thus, innovative ap-
proaches are needed that integrate mental health care into com-
munity settings.'?

A large proportion of American adults report a religious af-
filiation, and religious affiliation is higher among racial and eth-
nic minorities and rural adults, making faith-based settings ideal
for health promotion and disease prevention efforts.’*-!> Church-
based interventions to promote healthful behaviors have been suc-
cessful for increasing physical activity, improving dietary habits,
and increasing cancer screening behaviors.!S Furthermore, there
is promising but limited evidence on the use of faith-based set-
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tings to improve mental health and psychosocial wellbeing among
racial/ethnic minority and rural adults.!’-20

Cultural tailoring of interventions within faith-based settings,
including adapting intervention materials to group characteristics
and targeting cultural values of the target population, increases ef-
fectiveness and improves recruitment, retention, and intervention
adherence.?! Incorporating spirituality is one strategy to culturally
tailor interventions for faith-based communities and has been ef-
fective for health behavior change in underserved populations.'®
Spirituality is defined by some researchers as “the way a person
searches for meaning and purpose in life, as well as the relation-
ship between himself and others, nature, and the sacred,”?? or can
more simply refer to feelings of peace, meaning, and purpose in
life. Culturally-tailored, spiritualty-based interventions have shown
promising results for improving mental health outcomes, such as
stress, depression, and anxiety.>>->* Additionally, spirituality is in-
creasingly being researched as a construct related to physical and
psychological health.2> For example, studies have shown that spir-
itual wellbeing may be associated with lower depression, anxiety,
and stress?6 and reduced physiological risk factors for heart dis-
ease.?’ Other studies have shown that increased spirituality is as-
sociated with health behaviors, such as increased physical activ-
ity and decreased sedentary behavior.”® Despite this, few interven-
tions have sought to foster or strengthen spirituality as an inter-
vention target versus a moderator of engagement.”? Furthermore,
it remains unclear whether changes in spirituality elicit changes
in mental health outcomes in racial and ethnic minority and rural
adults.

Harmony & Health (HH) was a culturally-adapted mind-body
intervention developed in partnership with a faith-based organi-
zation to improve psychosocial wellbeing among urban African
American and rural adults.3%-3! Primary analyses demonstrated
that HH was feasible and acceptable and improved psychoso-
cial outcomes and quality of life in African American and rural
adults.3%-3! The purpose of this study was to determine the efficacy
of HH for fostering spirituality in African American and rural adults
and to examine the dose-response association between interven-
tion attendance and changes in spirituality during the 8-week in-
tervention. Additionally, we explored whether changes in spiritu-
ality were associated with changes in psychosocial outcomes, in-
cluding stress, depressive symptoms, and anxiety, in African Amer-
ican and rural adults. We hypothesized that increased intervention
attendance would be associated with increased spirituality, and
that increases in spirituality would be associated with decreases
in stress, depression, and anxiety over the 8-week intervention pe-
riod.

2. Methods
2.1. Study design

This study is a secondary analysis of data collected from HH, a
14-week pilot intervention study assessing the feasibility and ac-
ceptability of a culturally-adapted mind-body intervention among
church-going African American adults in Houston, TX and rural
residents in Centre County, PA.3%-3! In Houston, participants were
randomized to the HH intervention group or a waitlist control
group. In response to community desires and to meet recruitment
goals, all participants in Centre County received the mind-body in-
tervention. HH was approved by the Institutional Review Boards
at The University of Texas MD Anderson Cancer Center (protocol
ID: 2014-0083) and the Pennsylvania State University (protocol ID:
STUDY00004310). Written informed consent was obtained from all
participants enrolled in the study. Study details have been pub-
lished previously and are briefly described below.?0:31
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2.2. Participants

Participants were primarily recruited though existing church
and community partnerships.®?-3! Eligibility criteria across sites in-
cluded being classified as overweight or obese (body mass index
[BMI] 25.0-49.9 kg/m?), able to read and write in English, and
generally healthy and able to pass the Physical Activity Readiness
Questionnaire (PAR-Q).3? In Houston, all participants self-identified
as Black or African American, were 18-65 years old, and self-
reported being insufficiently active, defined as doing less than
75 min of exercise per week.’! In Centre County, all participants
identified as a Centre County resident, were at least 18 years old,
and self-reported being insufficiently active, defined as doing less
than 120 min of exercise per week.>? Detailed recruitment meth-
ods and eligibility criteria have been published previously.3?-3! The
current study sample (N = 60) includes Houston participants ran-
domized to receive the HH intervention who attended at least one
mind-body session (n = 22) and all participants in Centre County
who attended at least one mind-body session (n = 38). The flow
of participants by study site is shown in Fig. 1.

2.3. Intervention procedures

African American and rural adults participated in two in-
person, group-based mind-body sessions per week for eight weeks,
for a total of 16 sessions. One session in Centre County was
canceled due to inclement weather; thus, a subsample of Cen-
tre County participants (n = 25) were offered a total of 15 ses-
sions. The goal of the HH intervention was to promote physical and
psychosocial wellbeing, and the curriculum was developed with
church leaders to ensure saliency as previously described.?:3! The
use of culturally and physically appropriate stretches and poses
and daily scriptures were incorporated to culturally adapt the in-
tervention and foster spirituality.'

At the start of each mind-body session, participants signed an
attendance sheet, which was confirmed by a research assistant. All
sessions were led by a certified yoga instructor trained to deliver
the HH curriculum. Sessions consisted of a 5-min introduction, fol-
lowed by 30 min of yoga-based stretching, which were culturally
and physically appropriate for our target audience, as described
previously.39:3! The final 10-15 min of each session focused on
guided relaxation and breathing, during which participants were
instructed to relax, reflect on the daily scripture, and focus on their
breathing and God’s word. Participants were provided a scripture
at the start of each session to guide their practice and to focus on
during the guided relaxation portion of the session. Scriptures fo-
cused on the mind, body, strength, faith, or peace (e.g., “I can do all
things through Christ who strengthens me.” [Philippians 4:14]) and
rotated with each session.’! To promote intervention attendance
and adherence, participants received weekly reminder emails and
a reminder phone call the day before each scheduled mind-body
session.

2.4. Data collection and outcome measures

Participants completed in-person assessments at baseline and
post-intervention (8 weeks). Assessments included physical mea-
surements and computer-based questionnaires assessing sociode-
mographic characteristics, spirituality, and psychosocial outcomes.

Participants reported age, gender, race and ethnicity, education,
annual income, and employment status at baseline. Height and
weight were measured by research staff at in-person assessments
and were used to compute body mass index (BMI=kg/m?).

Spirituality was assessed via the Functional Assessment of
Chronic Illness Therapy-Spiritual Well-Being (FACIT-Sp) scale.®® It
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Fig. 1. Flow of study participants.

consists of three subscales, faith, meaning, and peace, with four
items each assessing spiritual wellbeing, such as “I feel peaceful,” “I
feel a sense of purpose in my life,” and “I find comfort in my faith
or spiritual beliefs.”*3 Participants indicated to what extent aspects
of their faith or spiritual beliefs contributed to their health-related
quality of life over the past seven days using a 5-point scale, rang-
ing from “not at all” to “very much.” Total scores range from 0
to 48, with higher scores indicating higher spiritual well-being.
Cronbach’s alpha for the FACIT-Sp at baseline and post-intervention
ranged from 0.81 to 0.85 in this sample.

Perceived stress, depressive symptoms, and anxiety were as-
sessed at baseline and post-intervention. The 4-item Perceived
Stress Scale (PSS-4) was used to assess the degree to which in-
dividuals appraise situations in their life as stressful.>* Scores
range from 0 to 16, with higher scores indicating greater per-
ceived stress, and Cronbach’s alpha for the PSS-4 at baseline and
post-intervention ranged from 0.61 to 0.63 in this sample. Depres-
sive symptoms were assessed via the Center for Epidemiological
Studies Depression Scale (CES-D), which consists of 20 items mea-
suring depressive symptoms.>® CES-D scores range from 0 to 60,
with higher scores indicating greater depressive symptoms, and
Cronbach’s alpha for the CES-D at baseline and post-intervention
ranged from 0.81 to 0.88 in this sample. Anxiety was assessed
via the Beck Anxiety Inventory (BAI), which consists of 21 items
assessing cognitive and physiological symptoms of anxiety.36 BAI
scores range from O to 63, with higher scores indicating greater
anxiety, and Cronbach’s alpha for the BAI at baseline and post-
intervention ranged from 0.88 to 0.91 in this sample.

To measure attendance, a research assistant was present at each
mind-body session to verify that all participants who were present
at the sessions signed the attendance sheet. Attendance data were
pulled from sign-in sheets, and the total number of sessions at-
tended was used in analyses.

2.5. Analysis

Means, standard deviations, and frequencies were computed to
describe characteristics of the study sample. Independent samples
t-tests and chi-square tests were used to assess differences in de-
mographic characteristics, attendance, and baseline spirituality and
psychosocial outcomes between study sites. Paired samples t-tests
were used to assess changes in spirituality and psychosocial out-
comes from baseline to post-intervention. Study site was included
as a single covariate in analyses, as it largely accounted for dif-
ferences in both geographic setting and race/ethnicity.?” Linear re-
gression models were used to determine the association between
attendance and post-intervention spirituality, adjusting for baseline
spirituality and study site.3® To further explore the dose-response
association between attendance and spirituality, repeated mea-
sures analysis of variance (ANOVA) were used to examine changes
in spirituality by attendance (two-way interaction) and a three-
way interaction between changes in spirituality, attendance, and
study site (time x attendance x study site). Lastly, linear regression
models were used to explore associations between changes in spir-
ituality and post-intervention psychosocial outcomes, adjusting for
baseline psychosocial outcomes and study site. All statistical anal-
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Table 1
Participant baseline characteristics and attendance by study site.
Houston Centre County Total (N = 60) p
(n=22)n (%) (n=38)n (%) N (%)
Age (years) [M + SD] 50.8 = 10.1 50.5 + 12.4 50.6 £ 11.5 937
Attendance (number of sessions) [M =+ SD] 105 + 3.7 10.6 + 4.2 10.6 + 4.0 .870
Gender .490*
Female 20 (90.9) 33 (86.8) 53 (88.3)
Male 2(9.1) 5(13.2) 7 (11.7)
Race/Ethnicity .000*
White 0 (0.0) 17 (44.7) 17 (28.3)
African American or Black 22 (100.0) 19 (50.0) 41 (68.3)
Other 0 (0.0) 2(5.3) 2(3.3)
Weight status .063
Overweight (BMI 25-29.9 kg/m?) 3(13.6) 13 (34.2) 16 (26.7)
Obese (BMI >30.0 kg/m?) 19 (86.4) 23 (60.5) 42 (70.0)
Education 407
< Bachelor’s degree 10 (45.5) 11 (28.9) 21 (35.0)
Bachelor's degree 7 (31.8) 14 (36.8) 21 (35.0)
> Bachelor’s degree 5(22.7) 13 (34.2) 18 (30.0)
Annual income 727
< $40,000 6 (27.3) 9 (23.7) 15 (25.0)
$40,000-$79,999 12 (45.5) 13 (34.2) 23 (38.3)
> $80,000 5(22.7) 13 (34.2) 19 (31.7)
Employment status .898*
Employed 18 (81.8) 29 (76.3) 47 (78.3)
Not employed 2(9.1) 5(13.2) 7 (11.7)
Retired 2(9.1) 4 (10.5) 6 (10.0)
Spirituality [M + SD] 373 + 8.7 37.5+93 374+ 9.0 .899
Perceived stress [M + SD] 45 + 26 44 + 3.1 45 +29 .820
Depressive symptoms [M + SD] 9.9 + 8.1 10.0 &+ 8.6 10.0 + 8.3 .809
Anxiety [M + SD] 57 +72 6.4 + 5.4 6.1 + 6.1 526

Note: p-values were derived using independent samples t-tests and chi-squared (or Fisher’s exact, marked by *) tests where appropriate.

Table 2
Results of paired samples t-tests demonstrating changes in spirituality and mental health outcomes from baseline (T1) to post-intervention (T2) by study site.
Houston (n = 22) Centre County (n = 38) Total (N = 60)
T1 T2 A p T1 T2 A p T1 T2 A p
M + SD M + SD M + SD M £ SD M £ SD M £ SD
Spirituality 373+87 414+73 40 010 375+93 376+90 02 799 374+90 389+86 15 .032
Perceived stress 45426 39 +£30 -06 313 44+ 31 38 £33 -05 177 45429 39+32 -0.6  .090
Depressive symptoms 9.9 + 8.1 83 +74 -1.6 337 100+ 86 7.8+8.1 -23 .002 100+83 80+78 -2.0 .009
Anxiety 57 +72 71+£78 1.4 260 64 +54 6.5 + 6.7 0.2 858 6.1 £ 6.1 6.8 +£ 7.1 0.6 .388

yses were performed using SPSS 24.0 (IBM SPSS Statistics, Armonk,
NY), with statistical significance inferred at p < .05. Analyses were
sufficiently powered to detect a small effect (d = 0.17) with a sam-
ple size of 60.

3. Results
3.1. Participant characteristics

Across study sites, the mean age of participants was 50.6
years (SD=11.5). Most participants were African American or
Black (68.3%), female (88.3%), classified as obese (70%; M
BMI=32.9 kg/m2, SD=5.3), employed (78.3%), and earned over
$40,000 annually (75%). With the exception of race and ethnicity,
there were no significant differences in demographic characteris-
tics, attendance, and baseline spirituality and mental health out-
comes between study sites. Participant characteristics by study site
are summarized in Table 1.

3.2. Changes in spirituality and psychosocial outcomes

Results of paired samples t-tests demonstrating changes in spir-
ituality, perceived stress, depressive symptoms, and anxiety from
baseline to post-intervention by study site are summarized in
Table 2. Across sites, participants reported significant increases in

spirituality from baseline to post-intervention (t = 2.2, p = .032).
Participants also reported significant decreases in depressive symp-
toms over time (t=—2.7, p = .009). There were no statistically sig-
nificant changes in perceived stress or anxiety.

3.3. Dose-response association between attendance and spirituality

Linear regression models indicated that higher session at-
tendance was significantly associated with increased spirituality
(B=0.1, t = 2.0, p = .047), and this association remained signifi-
cant after adjusting for study site (8=0.2, t = 2.6, p = .013). Re-
peated measures analysis indicated that there was no statistically
significant interaction between attendance and change in spiritual-
ity (F(12,41)=1.582, p = .135). However, after including study site
in the repeated measures model, there was a significant three-way
interaction between changes in spirituality, attendance, and study
site (F(9,31)=2.891, p = .013), as shown in Fig. 2a,b. Houston par-
ticipants who attended at least 12 sessions (50% of Houston par-
ticipants) reported consistent increases in spirituality, and partic-
ipants who attended 15 or 16 sessions demonstrated the great-
est increases in spirituality. In contrast, there was no clear dose-
response relationship (i.e., number of sessions needed to yield op-
timal intervention outcomes) between attendance and changes in
spirituality among participants in Centre County.
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Fig. 2. a,b. Changes in spirituality from baseline (T1) to post-intervention (T2) by number of sessions attended

Changes in spirituality from T1 to T2 by number of sessions attended demonstrate a significant a significant three-way interaction between changes in spirituality, attendance,
and study site (F(9,31)=2.891, p =. 013). In Houston (n = 22), spirituality consistently increased after attending >12 sessions, and participants who attended 15 or 16 sessions
demonstrated the greatest increases in spirituality. In contrast, there was no clear dose-response association in center County participants (n = 38).

Table 3

Adjusted and unadjusted linear regression models exploring associations be-
tween changes in spirituality and changes in mental health outcomes from
baseline to post-intervention .

Unadjusted Adjusted?

B t P B t p
Perceived stress -0.2 -1.6 .106 -0.2 -1.9 .063
Depressive symptoms -0.1 -0.9 365 -0.1 -1.1 259
Anxiety -0.1 -1.0 346 -02 -13 215

3 Adjusted for study site.

3.4. Associations between changes in spirituality and psychosocial
outcomes

Linear regression models adjusted for study site showed no sig-
nificant associations between changes in spirituality and changes
in perceived stress, depressive symptoms, or anxiety from baseline
to post-intervention. Results are summarized in Table 3.

4. Discussion

Few studies have included spirituality as an intervention tar-
get to improve health outcomes?3:24; thus, the current study con-
tributes to our understanding of whether a culturally-tailored
spirituality-based mind-body intervention is effective for foster-
ing spirituality in racial and ethnic minority and rural adults.
We found that increased mind-body intervention attendance was
significantly associated with increased spirituality overall. Further
analyses suggest that HH had a threshold effect on spirituality
among urban African American participants; increases in spiritu-
ality were consistently higher after attending at least 12 sessions,
or 75% of intervention sessions. However, there was no clear dose-
response association observed in rural adults. Results suggest that
additional cultural adaptations may be needed to foster spirituality
in rural residents.

We found a dose-response association between attendance and
spirituality among urban African American adults who participated
in HH. Although this did not translate to improvements in psy-
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chosocial outcomes, results suggest that a culturally-adapted mind-
body intervention may be effective for fostering spirituality and
identified spirituality as an appropriate intervention target in ad-
dition to increasing engagement.”? Previous studies have identi-
fied spirituality is an important component in the care and treat-
ment of patients with serious illness**-#! and in the prevention of
noncommunicable diseases.*?*> Additional research is warranted
to test additional strategies to further increase intervention atten-
dance, which may increase the potency of mind-body interventions
for fostering spirituality, resulting in improvements in physical and
psychosocial health outcomes. Strategies for improving and in-
creasing intervention attendance and adherence among racial and
ethnic minorities include partnering with key community stake-
holders and organizations and utilizing multiple recruitment chan-
nels.** Additional research is needed to further identify and test
these strategies in rural populations.

Although participants at both study sites were recruited from
faith-based communities, there were differences between the sites
which may explain why we found a threshold effect on spiritual-
ity among participants in Houston but not among participants in
Centre County. One important difference between study sites was
the difference in geographic setting. Houston participants were ur-
ban residents, while Centre County participants were mostly ru-
ral residents. It is important to note that there is no single widely
accepted urban-rural classification system, and research on rural-
urban health disparities have utilized a number of different def-
initions of rural.*® In the current study we refer to the Center
for Rural Pennsylvania’s urban-rural classification, which is based
on population density, to characterize Centre County as rural.%6
Another difference between study sites was the racial and ethnic
makeup of the study samples. In Houston, all participants iden-
tified as African American, and about half of participants iden-
tified as non-Hispanic white in Centre County. Previous studies
have found differences in intervention effects between rural and
urban participants and between African American and white par-
ticipants, and have highlighted the need to address community-
specific needs of urban and rural residents and racial/ethnic groups
in order to improve intervention effectiveness.*’-48

In addition to race and ethnicity and geographic location, dif-
ferences in recruitment methods between sites may have influ-
enced findings. In Houston, participants were recruited through
one megachurch, with over 10,000 members.’!**? However, we
faced difficulties meeting recruitment goals by exclusively recruit-
ing via one church in Centre County, with approximately 250
members. Therefore, recruitment efforts in Centre County ex-
panded beyond the church where intervention sessions took place
and included other rural churches and community partnerships
within the county.?? Although most participants were members
of the church, some participants may not have regularly attended
church services. Previous studies have demonstrated the corre-
lation between church attendance and spirituality.”’?->' Therefore,
differences between sites, which may represent the communal na-
ture of our African American sample and the more individualis-
tic nature of our rural sample, should be considered when in-
terpreting findings. Further research is warranted exploring how
characteristics such as race and ethnicity, rural-urban residency,
and church membership or attendance may influence the effects
of mind-body interventions on spirituality in a larger sample.

Contrary to our hypothesis, we found no associations between
changes in spirituality and changes in psychosocial outcomes, in-
cluding stress, depressive symptoms, and anxiety, among African
American and rural adults in this study. This may be due to rela-
tively low perceived stress and depressive symptoms reported by
participants at baseline and suggests that HH may be more bene-
ficial for racial and ethnic minority and rural adults reporting ele-
vated psychosocial distress at baseline and who have not been clin-
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ically diagnosed with depression or anxiety. Additional research is
needed to further explore mechanisms through which culturally-
adapted interventions that target spirituality may lead to subse-
quent improvements in healthy behaviors and health outcomes in
underserved populations.

The current study assessed spirituality and did not specifically
assess religiosity. The majority of previous research on spirituality
and religious involvement and associated health outcomes explic-
itly addressed religiosity, or have used the terms spirituality and
religiosity interchangeably.”>>* A growing number of U.S. adults
self-identify as spiritual but not religious, with a quarter of Amer-
icans viewing themselves as spiritual but not religious, 48% re-
porting being both religious and spiritual, and 6% reporting be-
ing religious but not spiritual.>® This is a trend observed across all
races/ethnicities.”> Given these distinctions, future studies should
measure both constructs to elucidate whether culturally-tailored
spirituality-based interventions help to foster spirituality, religios-
ity, or both spirituality and religiosity and whether religious fatal-
ism, or the belief that health outcomes are predetermined or con-
trolled by a higher power (e.g., God),>® moderates associations be-
tween intervention attendance, spirituality, and psychosocial out-
comes.

Thus far, HH has only been conducted in churches and among
church-going adults.?3! However, given the feasibility and ac-
ceptability among both urban African American adults and ru-
ral adults, it is worth exploring the potential for translating find-
ings into other faith-based populations and community settings.
For example, researchers could explore adapting HH for Muslim
populations by working with mosque leaders and senior mem-
bers to adapt the intervention materials to be in accordance with
the Islamic faith. Previous studies have demonstrated success in
promoting health and health behaviors among Muslim popula-
tions via mosque-based interventions.””->® However, additional re-
search is needed to confirm whether HH, specifically, can be fea-
sibly adapted for and promote spirituality and psychosocial health
among other faith groups and populations.

Limited studies exist exploring dose-response relationships
between intervention attendance and spirituality in culturally-
tailored or adapted interventions, making the current study a
unique contribution to the literature on community-based health
promotion in underserved populations. Although novel, this study
is not without limitations. First, this study included a relatively
small sample comprised of individuals from two pilot studies;
however, we were sufficiently powered to detect a small effect and
provided preliminary results regarding the efficacy of a culturally-
adapted mind-body intervention to improve spirituality in two un-
derserved populations. Second, due to sample size constraints,>”
analyses included a single covariate, and we were unable to fur-
ther adjust for race/ethnicity and socioeconomic status. However,
we were able to largely account for differences in geographic set-
ting and race/ethnicity by using study site as a single covariate.
Third, there was uneven session attendance among participants,
with only one participant attending 16 sessions. Greater variabil-
ity in session attendance may make it easier to establish a clearer
dose-response relationship. Lastly, our sample included predomi-
nantly African American women who reported high socioeconomic
status, which limits the generalizability of findings to other under-
served populations, such as African American men, other racial and
ethnic minority adults, and low-income populations. However, the
current study extends prior research on spirituality-based mind-
body interventions in urban African American and rural adults, and
results may be used to inform future research in other underserved
populations.

Addressing and eliminating health disparities in underserved
populations, including racial and ethnic minority and rural adults,
is a key public health priority.”?-%° This study used a culturally-
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tailored approach to improve spirituality and psychosocial well-
being among African American and rural adults. Attendance at
HH mind-body sessions was significantly associated with increased
spirituality, and there was a clear dose-response association among
urban African American adults. This study provides evidence for
the use of culturally-adapted mind-body approaches to foster spir-
ituality in underserved populations. Larger, fully powered studies
are needed to confirm findings and test the effectiveness of fos-
tering spirituality to improve physical and psychosocial health and
reduce disparities in underserved populations.

Acknowledgments

The authors would like to thank Ms. Crystal Roberson, Ms.
Chloe Franklin, and Ms. Amie Koronczok for their assistance with
the Harmony & Health study at The University of Texas MD An-
derson Cancer Center, and would like to thank the Health Dispari-
ties and Physical Activity Research Lab for their assistance with the
Harmony & Health study at The Pennsylvania State University.

CRediT authorship contribution statement

Nishat Bhuiyan: Conceptualization, Formal analysis, Writing -
original draft. Lorna H. McNeill: Writing - review & editing, Fund-
ing acquisition. Danielle Symons Downs: Writing - review & edit-
ing. Scherezade K. Mama: Conceptualization, Methodology, Formal
analysis, Writing - original draft, Supervision, Project administra-
tion, Funding acquisition.

Conflict of interest
The authors declare no conflict of interests.
Funding

This study was funded by a cancer prevention postdoctoral
fellowship (R25T CA057730, PI: Chang; P30 CA016672, PI: De-
Pinho) and an American Cancer Society (ACS) Institutional Research
Grant (IRG) from the Penn State Cancer Institute (ACS IRG 124,171-
IRG-136-043-01) awarded to Scherezade Mama. Additional funding
was provided through Project CHURCH from the University Can-
cer Foundation; the Duncan Family Institute through the Center
for Community-Engaged Translational Research; the Ms. Regina J.
Rogers Gift: Health Disparities Research Program; the Cullen Trust
for Health Care Endowed Chair Funds for Health Disparities Re-
search; and the Morgan Foundation Funds for Health Disparities
Research and Educational Programs. Nishat Bhuiyan was supported
by a predoctoral fellowship (T32 AG049676; PI: Almeida) at the
time of this study.

Ethical statement

This research has been approved by the Institutional Review
Boards at The University of Texas MD Anderson Cancer Center and
The Pennsylvania State University.

Data availability

The data will be made available upon request.
References

1. Cross SH, Mehra MR, Bhatt DL, et al. Rural-urban differences in cardiovascular
mortality in the US, 1999-2017. JAMA. 2020;323(18):1852-1854.

2. Cunningham TJ, Croft JB, Liu Y, Lu H, Eke PI, Giles WH. Vital signs: racial dis-
parities in age-specific mortality among blacks or African Americans - United
States, 1999-2015. MMWR Morb Mortal Wkly Rep. 2017;66(17):444-456.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

—

32.

33.

Integrative Medicine Research 11 (2022) 100755

. Henning-Smith C, Hernandez AM, Kozhimannil KB. Racial and ethnic dif-

ferences in self-rated health among rural residents. | Community Health.
2021;46(2):434-440.

. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer ] Clin.

2020;70(1):7-30.

. Blake KD, Moss JL, Gaysynsky A, Srinivasan S, Croyle RT. Making the case for

investment in rural cancer control: an analysis of rural cancer incidence, mor-
tality, and funding trends. Cancer Epidemiol Biomark Prev. 2017;26(7):992-997.

. Cohen B, Edmondson D, Kronish I. State of the art review: depression, stress,

anxiety, and cardiovascular disease. Am J Hypertens. 2015;28(11):1295-1302.
Hooker K, Phibbs S, Irvin VL, et al. Depression among older adults in the United
States by disaggregated race and ethnicity. Gerontologist. 2019;59(5):886-891.

. Cook BL, Zuvekas SH, Carson N, Wayne GF, Vesper A, McGuire TG. Assess-

ing racial/ethnic disparities in treatment across episodes of mental health care.
Health Serv Res. 2014;49(1):206-229.

. Bocker E, Glasser M, Nielsen K, Weidenbacher-Hoper V. Rural older adults’

mental health: status and challenges in care delivery. Rural Remote Health.
2012;12:2199.

Petterson S, Williams IC, Hauenstein EJ, Rovnyak V, Merwin E. Race and eth-
nicity and rural mental health treatment. | Health Care Poor Underserved.
2009;20(3):662-677.

Derose KP, Gresenz CR, Ringel JS. Understanding disparities in health care
access—and reducing them—through a focus on public health. Health Aff.
2011;30(10):1844-1851.

Bowen DJ, Bao Y, Sirey JA, Ratzliff ADH. Integrated behavioral health
treatments: innovations to achieve population impact. Transl Behav Med.
2020;10(3):520-526.

Lasater TM, Wells BL, Carleton RA, Elder JP. The role of churches in disease pre-
vention research studies. Public Health Rep. 1986;101(2):125-131.

Levin J. Engaging the faith community for public health advocacy: an agenda
for the Surgeon General. ] Relig Health. 2013;52(2):368-385.

Schoenberg NE. Enhancing the role of faith-based organizations to improve
health: a commentary. Transl Behav Med. 2017;7(3):529-531.

Campbell MK, Hudson MA, Resnicow K, Blakeney N, Paxton A, Baskin M.
Church-based health promotion interventions: evidence and lessons learned.
Annu Rev Public Health. 2007;28:213-234.

Weaver A, Himle ], Elliott M, Hahn ], Bybee D. Rural residents’ depressive symp-
toms and help-seeking preferences: opportunities for church-based intervention
development. J Relig Health. 2019;58(5):1661-1671.

Scribner SS, Poirier RF, Orson W, et al. Bridges to care and recovery: addressing
behavioral health and mental health needs through the faith community. J Relig
Health. 2020;59(4):1946-1957.

Ormond A, Barbour R, Lewis RK, Montgomery A, Ponds A. Results from a com-
munity mental health assessment in a historically black church: a call for ac-
tion. J Prev Interv Community. 2021;49(3):235-250.

van Loon A, van Schaik A, Dekker ], Beekman A. Bridging the gap for ethnic
minority adult outpatients with depression and anxiety disorders by culturally
adapted treatments. J Affect Disord. 2013;147(1-3):9-16.

Resnicow K, Baranowski T, Ahluwalia ]S, Braithwaite RL. Cultural sensitivity in
public health: defined and demystified. Ethn Dis. 1999;9(1):10-21.

Moosavi S, Rohani C, Borhani F, Akbari ME. Consequences of spiritual care for
cancer patients and oncology nurses: a qualitative study. Asia Pac | Oncol Nurs.
2019;6(2):137-144.

JPdB Gongalves, Lucchetti G, Menezes PR, Vallada H. Complementary religious
and spiritual interventions in physical health and quality of life: a systematic
review of randomized controlled clinical trials. PLoS ONE. 2017;12(10).

Bonelli RM, Koenig HG. Mental disorders, religion and spirituality 1990 to
2010: a systematic evidence-based review. | Relig Health. 2013;52(2):657-
673.

Cheadle ACD, Dunkel Schetter C. Untangling the mechanisms underlying the
links between religiousness, spirituality, and better health. Soc Personal Psychol
Compass. 2017;11(2):e12299.

Musa AS, Pevalin DJ, Al Khalaileh MAA. Spiritual well-being, depression, and
stress among hemodialysis patients in Jordan. J Holist Nurs. 2018;36(4):354-365.
Holt-Lunstad ], Steffen PR, Sandberg ], Jensen B. Understanding the connection
between spiritual well-being and physical health: an examination of ambula-
tory blood pressure, inflammation, blood lipids and fasting glucose. ] Behav Med.
2011;34(6):477-488.

Silfee V], Haughton CF, Lemon SC, Lora V, Rosal MC. Spirituality and physical ac-
tivity and sedentary behavior among Latino men and women in Massachusetts.
Ethn Dis. 2017;27(1):3-10.

Rothman AJ, Sheeran P. The operating conditions framework: integrating mech-
anisms and moderators in health behavior interventions. Health Psychol. 2020
In press. doi:10.1037/hea0001026.

Mama SK, Bhuiyan N, Bopp M], McNeill LH, Lengerich EJ, Smyth JM. A
faith-based mind-body intervention to improve psychosocial well-being among
rural adults. Transl Behav Med. 2020;10(3):546-554.

Mama SK, Bhuiyan N, Chaoul A, et al. Feasibility and acceptability of a
faith-based mind-body intervention among African American adults. Transl Be-
hav Med. 2020;10(4):928-937.

Thomas S, Reading ], Shephard RJ. Revision of the physical activity readiness
questionnaire (PAR-Q). Can J Sport Sci. 1992;17(4):338-345.

Peterman AH, Fitchett G, Brady M], Hernandez L, Cella D. Measuring
spiritual well-being in people with cancer: the functional assessment of
chronic illness therapy-spiritual well-being scale (FACIT-Sp). Ann Behav Med.
2002;24(1):49-58.


http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0001
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0001
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0001
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0001
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0001
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0002
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0002
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0002
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0002
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0002
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0002
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0002
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0003
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0003
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0003
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0003
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0004
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0004
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0004
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0004
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0005
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0005
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0005
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0005
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0005
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0005
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0006
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0006
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0006
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0006
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0007
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0007
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0007
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0007
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0007
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0008
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0008
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0008
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0008
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0008
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0008
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0008
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0009
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0009
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0009
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0009
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0009
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0010
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0010
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0010
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0010
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0010
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0010
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0011
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0011
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0011
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0011
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0012
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0012
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0012
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0012
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0012
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0013
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0013
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0013
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0013
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0013
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0014
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0014
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0015
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0015
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0016
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0016
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0016
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0016
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0016
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0016
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0016
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0017
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0017
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0017
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0017
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0017
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0017
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0018
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0018
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0018
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0018
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0018
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0019
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0019
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0019
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0019
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0019
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0019
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0020
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0020
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0020
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0020
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0020
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0021
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0021
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0021
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0021
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0021
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0022
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0022
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0022
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0022
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0022
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0023
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0023
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0023
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0023
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0023
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0024
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0024
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0024
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0025
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0025
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0025
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0026
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0026
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0026
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0026
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0027
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0027
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0027
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0027
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0027
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0028
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0028
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0028
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0028
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0028
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0028
https://doi.org/10.1037/hea0001026
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0030
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0030
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0030
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0030
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0030
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0030
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0030
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0031
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0031
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0031
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0031
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0031
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0032
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0032
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0032
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0032
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0033
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0033
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0033
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0033
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0033
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0033

N. Bhuiyan, L.H. McNeill, M. Bopp et al.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43,

44,

45.

46.

47.

48.

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J
Health Soc Behav. 1983;24(4):385-396.

Radloff LS. The CES-D scale: a self-report depression scale for research in the
general population. Appl Psychol Meas. 1977;1:385-401.

Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring clinical anx-
iety: psychometric properties. ] Consult Clin Psychol. 1988;56(6):893-897.
Green SB. How many subjects does it take to do a regression analysis. Multivar
Behav Res. 1991;26(3):499-510.

Cronbach LJ, Furby L. How we should measure "change": or should we? Psychol
Bull. 1970;74(1):68-80.

Puchalski CM. Spirituality and the care of patients at the end-of-life: an essen-
tial component of care. Omega. 2007;56(1):33-46.

Stewart C, Koeske GF, Pringle JL. The relationship between spirituality and
overall health in African American substance abuse clients. Soc Work Christ.
2017;44(3):39-59.

Thomas T, Blumling A, Delaney A. The influence of religiosity and spirituality
on rural parents’ health decision making and human papillomavirus vaccine
choices. ANS Adv Nurs Sci. 2015;38(4):E1-e12.

Koenig HG. Religion, spirituality, and health: the research and clinical implica-
tions. ISRN Psychiatry. 2012;2012.

Lucchetti G, Lucchetti ALG, Koenig HG. Impact of spirituality/religiosity on mor-
tality: comparison with other health interventions. Explore. 2011;7(4):234-238.
Carroll JK, Yancey AK, Spring B, et al. What are successful recruitment and
retention strategies for underserved populations? Examining physical activ-
ity interventions in primary care and community settings. Trans! Behav Med.
2011;1(2):234-251.

Hart LG, Larson EH, Lishner DM. Rural definitions for health policy and research.
Am | Public Health. 2005;95(7):1149-1155.

The center for rural Pennsylvania. Rural urban definitions. The center for rural
Pennsylvania; 2014.

Meng H, Wamsley B, Liebel D, Dixon D, Eggert G, Van Nostrand ]. Urban-rural
differences in the effect of a medicare health promotion and disease self-man-
agement program on physical function and health care expenditures. Gerontol-
ogist. 2009;49(3):407-417.

Davis KK, Tate DF, Lang W, et al. Racial differences in weight loss among adults
in a behavioral weight loss intervention: role of diet and physical activity. ] Phys
Act Health. 2015;12(12):1558-1566.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

Integrative Medicine Research 11 (2022) 100755

McNeill LH, Reitzel LR, Escoto KH, et al. Engaging black churches to address
cancer health disparities: project CHURCH. Front Public Health. 2018;6:191.
Kvande M.N., Klockner C.A., Nielsen M.E. Church attendance and religious expe-
rience: differential associations to well-being for Norwegian women and men?
2015;5(4):2158244015612876.

Malinakova K, Madarasova Geckova A, van Dijk JP, Kalman M, Tavel P, Reijn-
eveld SA. Adolescent religious attendance and spirituality—are they associated
with leisure-time choices? PLoS ONE. 2018;13(6).

Oleckno WA, Blacconiere M]. Relationship of religiosity to wellness and other
health-related behaviors and outcomes. Psychol Rep. 1991;68(3):819-826.
Strawbridge WJ, Shema SJ, Cohen RD, Kaplan GA. Religious attendance increases
survival by improving and maintaining good health behaviors, mental health,
and social relationships. Ann Behav Med. 2001;23(1):68-74.

Wallace JM, Forman TA. Religion’s role in promoting health and reducing risk
among American youth. Health Educ Behav. 1998;25(6):721-741.

Lipka M, Gecewicz C. More Americans now Say They're Spiritual But Not Religious.
Pew Research Center; 2017.

Franklin MD, Schlundt DG, McClellan LH, et al. Religious fatalism and
its association with health behaviors and outcomes. Am ] Health Behav.
2007;31(6):563-572.

Banerjee AT, Landry M, Zawi M, et al. A pilot examination of a mosque-based
physical activity intervention for South Asian Muslim Women in Ontario,
Canada. J Immigr Minor Health. 2017;19(2):349-357.

Rashid RA, Kamali K, Habil MH, Shaharom MH, Seghatoleslam T, Looyeh MY.
A mosque-based methadone maintenance treatment strategy: implementation
and pilot results. Int J Drug Policy. 2014;25(6):1071-1075.

Lloyd-Jones DM, Hong Y, Labarthe D, et al. Defining and setting national
goals for cardiovascular health promotion and disease reduction: the American
Heart Association’s Strategic impact goal through 2020 and beyond. Circulation.
2010;121(4):586-613.

Daniel H, Bornstein SS, Kane GC. Addressing social determinants to improve pa-
tient care and promote health equity: an American college of physicians posi-
tion paper. Ann Intern Med. 2018;168(8):577-578.


http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0034
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0034
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0034
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0034
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0035
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0035
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0036
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0036
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0036
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0036
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0036
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0037
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0037
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0038
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0038
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0038
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0039
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0039
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0040
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0040
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0040
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0040
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0041
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0041
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0041
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0041
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0042
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0042
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0043
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0043
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0043
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0043
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0044
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0044
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0044
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0044
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0044
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0045
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0045
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0045
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0045
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0047
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0047
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0047
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0047
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0047
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0047
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0047
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0048
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0048
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0048
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0048
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0048
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0049
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0049
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0049
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0049
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0049
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0051
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0051
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0051
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0051
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0051
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0051
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0051
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0052
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0052
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0052
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0053
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0053
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0053
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0053
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0053
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0054
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0054
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0054
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0055
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0055
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0055
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0056
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0056
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0056
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0056
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0056
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0057
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0057
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0057
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0057
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0057
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0058
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0058
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0058
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0058
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0058
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0058
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0058
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0059
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0059
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0059
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0059
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0059
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0060
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0060
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0060
http://refhub.elsevier.com/S2213-4220(21)00042-1/sbref0060

	Fostering spirituality and psychosocial health through mind-body practices in underserved populations
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Participants
	2.3 Intervention procedures
	2.4 Data collection and outcome measures
	2.5 Analysis

	3 Results
	3.1 Participant characteristics
	3.2 Changes in spirituality and psychosocial outcomes
	3.3 Dose-response association between attendance and spirituality
	3.4 Associations between changes in spirituality and psychosocial outcomes

	4 Discussion
	Acknowledgments
	CRediT authorship contribution statement
	Conflict of interest
	Funding
	Ethical statement
	Data availability
	References


