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a b s t r a c t 

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. 

Results: Attendance was significantly associated with increased spirituality ( β= 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/ ) 
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. Introduction 

Health disparities are well-documented in racial and ethnic mi- 

orities and rural residents, with non-Hispanic Black and African 

merican adults and rural residents faring worse and reporting 

oorer health outcomes than non-Hispanic white and urban res- 

dents. 1–3 Black and African American adults are more likely to 

ave obesity and cardiovascular disease and die from their heart 

isease and cancer than white adults. 2 , 4 Similarly, rural residents 

re at greater risk of obesity, cardiovascular disease, and cancer. 1 , 5 

dverse mental health outcomes, including psychological stress, 

epression, and anxiety, have been linked to poor adherence to 
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ealthy lifestyle behaviors, leading to increased risk of cardiovas- 

ular disease and cancer and may contribute to disparities. 6 De- 

pite growing documented mental health needs, 7–10 racial and eth- 

ic minority adults and rural residents are less likely to seek treat- 

ent for mental health disorders, partially due to reduced access 

o health care and mental health services. 5 , 11 Thus, innovative ap- 

roaches are needed that integrate mental health care into com- 

unity settings. 12 

A large proportion of American adults report a religious af- 

liation, and religious affiliation is higher among racial and eth- 

ic minorities and rural adults, making faith-based settings ideal 

or health promotion and disease prevention efforts. 13–15 Church- 

ased interventions to promote healthful behaviors have been suc- 

essful for increasing physical activity, improving dietary habits, 

nd increasing cancer screening behaviors. 16 Furthermore, there 

s promising but limited evidence on the use of faith-based set- 
icine. This is an open access article under the CC BY-NC-ND license 
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ings to improve mental health and psychosocial wellbeing among 

acial/ethnic minority and rural adults. 17–20 

Cultural tailoring of interventions within faith-based settings, 

ncluding adapting intervention materials to group characteristics 

nd targeting cultural values of the target population, increases ef- 

ectiveness and improves recruitment, retention, and intervention 

dherence. 21 Incorporating spirituality is one strategy to culturally 

ailor interventions for faith-based communities and has been ef- 

ective for health behavior change in underserved populations. 16 

pirituality is defined by some researchers as “the way a person 

earches for meaning and purpose in life, as well as the relation- 

hip between himself and others, nature, and the sacred,”22 or can 

ore simply refer to feelings of peace, meaning, and purpose in 

ife. Culturally-tailored, spiritualty-based interventions have shown 

romising results for improving mental health outcomes, such as 

tress, depression, and anxiety. 23 , 24 Additionally, spirituality is in- 

reasingly being researched as a construct related to physical and 

sychological health. 25 For example, studies have shown that spir- 

tual wellbeing may be associated with lower depression, anxiety, 

nd stress 26 and reduced physiological risk factors for heart dis- 

ase. 27 Other studies have shown that increased spirituality is as- 

ociated with health behaviors, such as increased physical activ- 

ty and decreased sedentary behavior. 28 Despite this, few interven- 

ions have sought to foster or strengthen spirituality as an inter- 

ention target versus a moderator of engagement. 29 Furthermore, 

t remains unclear whether changes in spirituality elicit changes 

n mental health outcomes in racial and ethnic minority and rural 

dults. 

Harmony & Health (HH) was a culturally-adapted mind-body 

ntervention developed in partnership with a faith-based organi- 

ation to improve psychosocial wellbeing among urban African 

merican and rural adults. 30 , 31 Primary analyses demonstrated 

hat HH was feasible and acceptable and improved psychoso- 

ial outcomes and quality of life in African American and rural 

dults. 30 , 31 The purpose of this study was to determine the efficacy 

f HH for fostering spirituality in African American and rural adults 

nd to examine the dose-response association between interven- 

ion attendance and changes in spirituality during the 8-week in- 

ervention. Additionally, we explored whether changes in spiritu- 

lity were associated with changes in psychosocial outcomes, in- 

luding stress, depressive symptoms, and anxiety, in African Amer- 

can and rural adults. We hypothesized that increased intervention 

ttendance would be associated with increased spirituality, and 

hat increases in spirituality would be associated with decreases 

n stress, depression, and anxiety over the 8-week intervention pe- 

iod. 

. Methods 

.1. Study design 

This study is a secondary analysis of data collected from HH, a 

4-week pilot intervention study assessing the feasibility and ac- 

eptability of a culturally-adapted mind-body intervention among 

hurch-going African American adults in Houston, TX and rural 

esidents in Centre County, PA. 30 , 31 In Houston, participants were 

andomized to the HH intervention group or a waitlist control 

roup. In response to community desires and to meet recruitment 

oals, all participants in Centre County received the mind-body in- 

ervention. HH was approved by the Institutional Review Boards 

t The University of Texas MD Anderson Cancer Center (protocol 

D: 2014–0083) and the Pennsylvania State University (protocol ID: 

TUDY0 0 0 04310). Written informed consent was obtained from all 

articipants enrolled in the study. Study details have been pub- 

ished previously and are briefly described below. 30 , 31 
2 
.2. Participants 

Participants were primarily recruited though existing church 

nd community partnerships. 30 , 31 Eligibility criteria across sites in- 

luded being classified as overweight or obese (body mass index 

BMI] 25.0–49.9 kg/m 

2 ), able to read and write in English, and 

enerally healthy and able to pass the Physical Activity Readiness 

uestionnaire (PAR-Q). 32 In Houston, all participants self-identified 

s Black or African American, were 18–65 years old, and self- 

eported being insufficiently active, defined as doing less than 

5 min of exercise per week. 31 In Centre County, all participants 

dentified as a Centre County resident, were at least 18 years old, 

nd self-reported being insufficiently active, defined as doing less 

han 120 min of exercise per week. 30 Detailed recruitment meth- 

ds and eligibility criteria have been published previously. 30 , 31 The 

urrent study sample ( N = 60) includes Houston participants ran- 

omized to receive the HH intervention who attended at least one 

ind-body session ( n = 22) and all participants in Centre County 

ho attended at least one mind-body session ( n = 38). The flow 

f participants by study site is shown in Fig. 1 . 

.3. Intervention procedures 

African American and rural adults participated in two in- 

erson, group-based mind-body sessions per week for eight weeks, 

or a total of 16 sessions. One session in Centre County was 

anceled due to inclement weather; thus, a subsample of Cen- 

re County participants ( n = 25) were offered a total of 15 ses- 

ions. The goal of the HH intervention was to promote physical and 

sychosocial wellbeing, and the curriculum was developed with 

hurch leaders to ensure saliency as previously described. 30 , 31 The 

se of culturally and physically appropriate stretches and poses 

nd daily scriptures were incorporated to culturally adapt the in- 

ervention and foster spirituality. 31 

At the start of each mind-body session, participants signed an 

ttendance sheet, which was confirmed by a research assistant. All 

essions were led by a certified yoga instructor trained to deliver 

he HH curriculum. Sessions consisted of a 5-min introduction, fol- 

owed by 30 min of yoga-based stretching, which were culturally 

nd physically appropriate for our target audience, as described 

reviously. 30 , 31 The final 10–15 min of each session focused on 

uided relaxation and breathing, during which participants were 

nstructed to relax, reflect on the daily scripture, and focus on their 

reathing and God’s word. Participants were provided a scripture 

t the start of each session to guide their practice and to focus on 

uring the guided relaxation portion of the session. Scriptures fo- 

used on the mind, body, strength, faith, or peace (e.g., “I can do all 

hings through Christ who strengthens me.” [Philippians 4:14]) and 

otated with each session. 31 To promote intervention attendance 

nd adherence, participants received weekly reminder emails and 

 reminder phone call the day before each scheduled mind-body 

ession. 

.4. Data collection and outcome measures 

Participants completed in-person assessments at baseline and 

ost-intervention (8 weeks). Assessments included physical mea- 

urements and computer-based questionnaires assessing sociode- 

ographic characteristics, spirituality, and psychosocial outcomes. 

Participants reported age, gender, race and ethnicity, education, 

nnual income, and employment status at baseline. Height and 

eight were measured by research staff at in-person assessments 

nd were used to compute body mass index (BMI = kg/m 

2 ). 

Spirituality was assessed via the Functional Assessment of 

hronic Illness Therapy-Spiritual Well-Being (FACIT-Sp) scale. 33 It 
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Fig. 1. Flow of study participants. 
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onsists of three subscales, faith, meaning, and peace, with four 

tems each assessing spiritual wellbeing, such as “I feel peaceful,” “I 

eel a sense of purpose in my life,” and “I find comfort in my faith

r spiritual beliefs.”33 Participants indicated to what extent aspects 

f their faith or spiritual beliefs contributed to their health-related 

uality of life over the past seven days using a 5-point scale, rang- 

ng from “not at all” to “very much.” Total scores range from 0 

o 48, with higher scores indicating higher spiritual well-being. 

ronbach’s alpha for the FACIT-Sp at baseline and post-intervention 

anged from 0.81 to 0.85 in this sample. 

Perceived stress, depressive symptoms, and anxiety were as- 

essed at baseline and post-intervention. The 4-item Perceived 

tress Scale (PSS-4) was used to assess the degree to which in- 

ividuals appraise situations in their life as stressful. 34 Scores 

ange from 0 to 16, with higher scores indicating greater per- 

eived stress, and Cronbach’s alpha for the PSS-4 at baseline and 

ost-intervention ranged from 0.61 to 0.63 in this sample. Depres- 

ive symptoms were assessed via the Center for Epidemiological 

tudies Depression Scale (CES-D), which consists of 20 items mea- 

uring depressive symptoms. 35 CES-D scores range from 0 to 60, 

ith higher scores indicating greater depressive symptoms, and 

ronbach’s alpha for the CES-D at baseline and post-intervention 

anged from 0.81 to 0.88 in this sample. Anxiety was assessed 

ia the Beck Anxiety Inventory (BAI), which consists of 21 items 

ssessing cognitive and physiological symptoms of anxiety. 36 BAI 

cores range from 0 to 63, with higher scores indicating greater 

nxiety, and Cronbach’s alpha for the BAI at baseline and post- 

ntervention ranged from 0.88 to 0.91 in this sample. 
3 
To measure attendance, a research assistant was present at each 

ind-body session to verify that all participants who were present 

t the sessions signed the attendance sheet. Attendance data were 

ulled from sign-in sheets, and the total number of sessions at- 

ended was used in analyses. 

.5. Analysis 

Means, standard deviations, and frequencies were computed to 

escribe characteristics of the study sample. Independent samples 

-tests and chi-square tests were used to assess differences in de- 

ographic characteristics, attendance, and baseline spirituality and 

sychosocial outcomes between study sites. Paired samples t-tests 

ere used to assess changes in spirituality and psychosocial out- 

omes from baseline to post-intervention. Study site was included 

s a single covariate in analyses, as it largely accounted for dif- 

erences in both geographic setting and race/ethnicity. 37 Linear re- 

ression models were used to determine the association between 

ttendance and post-intervention spirituality, adjusting for baseline 

pirituality and study site. 38 To further explore the dose-response 

ssociation between attendance and spirituality, repeated mea- 

ures analysis of variance (ANOVA) were used to examine changes 

n spirituality by attendance (two-way interaction) and a three- 

ay interaction between changes in spirituality, attendance, and 

tudy site (time x attendance x study site). Lastly, linear regression 

odels were used to explore associations between changes in spir- 

tuality and post-intervention psychosocial outcomes, adjusting for 

aseline psychosocial outcomes and study site. All statistical anal- 
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Table 1 

Participant baseline characteristics and attendance by study site. 

Houston 

( n = 22) n (%) 

Centre County 

( n = 38) n (%) 

Total ( N = 60) 

N (%) 

p 

Age (years) [M ± SD] 50.8 ± 10.1 50.5 ± 12.4 50.6 ± 11.5 .937 

Attendance (number of sessions) [M ± SD] 10.5 ± 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 

2 ) 3 (13.6) 13 (34.2) 16 (26.7) 

Obese (BMI ≥30.0 kg/m 

2 ) 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] 37.3 ± 8.7 37.5 ± 9.3 37.4 ± 9.0 .899 

Perceived stress [M ± SD] 4.5 ± 2.6 4.4 ± 3.1 4.5 ± 2.9 .820 

Depressive symptoms [M ± SD] 9.9 ± 8.1 10.0 ± 8.6 10.0 ± 8.3 .809 

Anxiety [M ± SD] 5.7 ± 7.2 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 � p T1 T2 � p T1 T2 � p 

M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD 

Spirituality 37.3 ± 8.7 41.4 ± 7.3 4.0 .010 37.5 ± 9.3 37.6 ± 9.0 0.2 .799 37.4 ± 9.0 38.9 ± 8.6 1.5 .032 

Perceived stress 4.5 ± 2.6 3.9 ± 3.0 −0.6 .313 4.4 ± 3.1 3.8 ± 3.3 −0.5 .177 4.5 ± 2.9 3.9 ± 3.2 −0.6 .090 

Depressive symptoms 9.9 ± 8.1 8.3 ± 7.4 −1.6 .337 10.0 ± 8.6 7.8 ± 8.1 −2.3 .002 10.0 ± 8.3 8.0 ± 7.8 −2.0 .009 

Anxiety 5.7 ± 7.2 7.1 ± 7.8 1.4 .260 6.4 ± 5.4 6.5 ± 6.7 0.2 .858 6.1 ± 6.1 6.8 ± 7.1 0.6 .388 

y

N

s

p

3

3

y

B

B

$

t

t

c

a

3

i

b

T

s

P

t  

n

3

t

(

c  

p

s

i

i

i

s  

t

t

i

e

r

t

s

ses were performed using SPSS 24.0 (IBM SPSS Statistics, Armonk, 

Y), with statistical significance inferred at p < .05. Analyses were 

ufficiently powered to detect a small effect ( d = 0.17) with a sam- 

le size of 60. 

. Results 

.1. Participant characteristics 

Across study sites, the mean age of participants was 50.6 

ears ( SD = 11.5). Most participants were African American or 

lack (68.3%), female (88.3%), classified as obese (70%; M 

MI = 32.9 kg/m 

2 , SD = 5.3), employed (78.3%), and earned over 

40,0 0 0 annually (75%). With the exception of race and ethnicity, 

here were no significant differences in demographic characteris- 

ics, attendance, and baseline spirituality and mental health out- 

omes between study sites. Participant characteristics by study site 

re summarized in Table 1 . 

.2. Changes in spirituality and psychosocial outcomes 

Results of paired samples t-tests demonstrating changes in spir- 

tuality, perceived stress, depressive symptoms, and anxiety from 

aseline to post-intervention by study site are summarized in 

able 2 . Across sites, participants reported significant increases in 
4 
pirituality from baseline to post-intervention ( t = 2.2, p = .032). 

articipants also reported significant decreases in depressive symp- 

oms over time ( t = −2.7, p = .009). There were no statistically sig-

ificant changes in perceived stress or anxiety. 

.3. Dose-response association between attendance and spirituality 

Linear regression models indicated that higher session at- 

endance was significantly associated with increased spirituality 

 β= 0.1, t = 2.0, p = .047), and this association remained signifi- 

ant after adjusting for study site ( β= 0.2, t = 2.6, p = .013). Re-

eated measures analysis indicated that there was no statistically 

ignificant interaction between attendance and change in spiritual- 

ty ( F (12,41) = 1.582, p = .135). However, after including study site 

n the repeated measures model, there was a significant three-way 

nteraction between changes in spirituality, attendance, and study 

ite ( F (9,31) = 2.891, p = .013), as shown in Fig. 2 a,b. Houston par-

icipants who attended at least 12 sessions (50% of Houston par- 

icipants) reported consistent increases in spirituality, and partic- 

pants who attended 15 or 16 sessions demonstrated the great- 

st increases in spirituality. In contrast, there was no clear dose- 

esponse relationship (i.e., number of sessions needed to yield op- 

imal intervention outcomes) between attendance and changes in 

pirituality among participants in Centre County. 



N. Bhuiyan, L.H. McNeill, M. Bopp et al. Integrative Medicine Research 11 (2022) 100755 

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 a 

β t p β 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 −0.2 −1.3 .215 

a Adjusted for study site. 
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.4. Associations between changes in spirituality and psychosocial 

utcomes 

Linear regression models adjusted for study site showed no sig- 

ificant associations between changes in spirituality and changes 

n perceived stress, depressive symptoms, or anxiety from baseline 

o post-intervention. Results are summarized in Table 3 . 
5 
. Discussion 

Few studies have included spirituality as an intervention tar- 

et to improve health outcomes 23 , 24 ; thus, the current study con- 

ributes to our understanding of whether a culturally-tailored 

pirituality-based mind-body intervention is effective for foster- 

ng spirituality in racial and ethnic minority and rural adults. 

e found that increased mind-body intervention attendance was 

ignificantly associated with increased spirituality overall. Further 

nalyses suggest that HH had a threshold effect on spirituality 

mong urban African American participants; increases in spiritu- 

lity were consistently higher after attending at least 12 sessions, 

r 75% of intervention sessions. However, there was no clear dose- 

esponse association observed in rural adults. Results suggest that 

dditional cultural adaptations may be needed to foster spirituality 

n rural residents. 

We found a dose-response association between attendance and 

pirituality among urban African American adults who participated 

n HH. Although this did not translate to improvements in psy- 
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hosocial outcomes, results suggest that a culturally-adapted mind- 

ody intervention may be effective for fostering spirituality and 

dentified spirituality as an appropriate intervention target in ad- 

ition to increasing engagement. 29 Previous studies have identi- 

ed spirituality is an important component in the care and treat- 

ent of patients with serious illness 39–41 and in the prevention of 

oncommunicable diseases. 42 , 43 Additional research is warranted 

o test additional strategies to further increase intervention atten- 

ance, which may increase the potency of mind-body interventions 

or fostering spirituality, resulting in improvements in physical and 

sychosocial health outcomes. Strategies for improving and in- 

reasing intervention attendance and adherence among racial and 

thnic minorities include partnering with key community stake- 

olders and organizations and utilizing multiple recruitment chan- 

els. 44 Additional research is needed to further identify and test 

hese strategies in rural populations. 

Although participants at both study sites were recruited from 

aith-based communities, there were differences between the sites 

hich may explain why we found a threshold effect on spiritual- 

ty among participants in Houston but not among participants in 

entre County. One important difference between study sites was 

he difference in geographic setting. Houston participants were ur- 

an residents, while Centre County participants were mostly ru- 

al residents. It is important to note that there is no single widely 

ccepted urban-rural classification system, and research on rural- 

rban health disparities have utilized a number of different def- 

nitions of rural. 45 In the current study we refer to the Center 

or Rural Pennsylvania’s urban-rural classification, which is based 

n population density, to characterize Centre County as rural. 46 

nother difference between study sites was the racial and ethnic 

akeup of the study samples. In Houston, all participants iden- 

ified as African American, and about half of participants iden- 

ified as non-Hispanic white in Centre County. Previous studies 

ave found differences in intervention effects between rural and 

rban participants and between African American and white par- 

icipants, and have highlighted the need to address community- 

pecific needs of urban and rural residents and racial/ethnic groups 

n order to improve intervention effectiveness. 47 , 48 

In addition to race and ethnicity and geographic location, dif- 

erences in recruitment methods between sites may have influ- 

nced findings. In Houston, participants were recruited through 

ne megachurch, with over 10,0 0 0 members. 31 , 49 However, we 

aced difficulties meeting recruitment goals by exclusively recruit- 

ng via one church in Centre County, with approximately 250 

embers. Therefore, recruitment efforts in Centre County ex- 

anded beyond the church where intervention sessions took place 

nd included other rural churches and community partnerships 

ithin the county. 30 Although most participants were members 

f the church, some participants may not have regularly attended 

hurch services. Previous studies have demonstrated the corre- 

ation between church attendance and spirituality. 50 , 51 Therefore, 

ifferences between sites, which may represent the communal na- 

ure of our African American sample and the more individualis- 

ic nature of our rural sample, should be considered when in- 

erpreting findings. Further research is warranted exploring how 

haracteristics such as race and ethnicity, rural-urban residency, 

nd church membership or attendance may influence the effects 

f mind-body interventions on spirituality in a larger sample. 

Contrary to our hypothesis, we found no associations between 

hanges in spirituality and changes in psychosocial outcomes, in- 

luding stress, depressive symptoms, and anxiety, among African 

merican and rural adults in this study. This may be due to rela- 

ively low perceived stress and depressive symptoms reported by 

articipants at baseline and suggests that HH may be more bene- 

cial for racial and ethnic minority and rural adults reporting ele- 

ated psychosocial distress at baseline and who have not been clin- 
6 
cally diagnosed with depression or anxiety. Additional research is 

eeded to further explore mechanisms through which culturally- 

dapted interventions that target spirituality may lead to subse- 

uent improvements in healthy behaviors and health outcomes in 

nderserved populations. 

The current study assessed spirituality and did not specifically 

ssess religiosity. The majority of previous research on spirituality 

nd religious involvement and associated health outcomes explic- 

tly addressed religiosity, or have used the terms spirituality and 

eligiosity interchangeably. 52–54 A growing number of U.S. adults 

elf-identify as spiritual but not religious, with a quarter of Amer- 

cans viewing themselves as spiritual but not religious, 48% re- 

orting being both religious and spiritual, and 6% reporting be- 

ng religious but not spiritual. 55 This is a trend observed across all 

aces/ethnicities. 55 Given these distinctions, future studies should 

easure both constructs to elucidate whether culturally-tailored 

pirituality-based interventions help to foster spirituality, religios- 

ty, or both spirituality and religiosity and whether religious fatal- 

sm, or the belief that health outcomes are predetermined or con- 

rolled by a higher power (e.g., God), 56 moderates associations be- 

ween intervention attendance, spirituality, and psychosocial out- 

omes. 

Thus far, HH has only been conducted in churches and among 

hurch-going adults. 30 , 31 However, given the feasibility and ac- 

eptability among both urban African American adults and ru- 

al adults, it is worth exploring the potential for translating find- 

ngs into other faith-based populations and community settings. 

or example, researchers could explore adapting HH for Muslim 

opulations by working with mosque leaders and senior mem- 

ers to adapt the intervention materials to be in accordance with 

he Islamic faith. Previous studies have demonstrated success in 

romoting health and health behaviors among Muslim popula- 

ions via mosque-based interventions. 57 , 58 However, additional re- 

earch is needed to confirm whether HH, specifically, can be fea- 

ibly adapted for and promote spirituality and psychosocial health 

mong other faith groups and populations. 

Limited studies exist exploring dose-response relationships 

etween intervention attendance and spirituality in culturally- 

ailored or adapted interventions, making the current study a 

nique contribution to the literature on community-based health 

romotion in underserved populations. Although novel, this study 

s not without limitations. First, this study included a relatively 

mall sample comprised of individuals from two pilot studies; 

owever, we were sufficiently powered to detect a small effect and 

rovided preliminary results regarding the efficacy of a culturally- 

dapted mind-body intervention to improve spirituality in two un- 

erserved populations. Second, due to sample size constraints, 37 

nalyses included a single covariate, and we were unable to fur- 

her adjust for race/ethnicity and socioeconomic status. However, 

e were able to largely account for differences in geographic set- 

ing and race/ethnicity by using study site as a single covariate. 

hird, there was uneven session attendance among participants, 

ith only one participant attending 16 sessions. Greater variabil- 

ty in session attendance may make it easier to establish a clearer 

ose-response relationship. Lastly, our sample included predomi- 

antly African American women who reported high socioeconomic 

tatus, which limits the generalizability of findings to other under- 

erved populations, such as African American men, other racial and 

thnic minority adults, and low-income populations. However, the 

urrent study extends prior research on spirituality-based mind- 

ody interventions in urban African American and rural adults, and 

esults may be used to inform future research in other underserved 

opulations. 

Addressing and eliminating health disparities in underserved 

opulations, including racial and ethnic minority and rural adults, 

s a key public health priority. 59 , 60 This study used a culturally- 
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3  
ailored approach to improve spirituality and psychosocial well- 

eing among African American and rural adults. Attendance at 

H mind-body sessions was significantly associated with increased 

pirituality, and there was a clear dose-response association among 

rban African American adults. This study provides evidence for 

he use of culturally-adapted mind-body approaches to foster spir- 

tuality in underserved populations. Larger, fully powered studies 

re needed to confirm findings and test the effectiveness of fos- 

ering spirituality to improve physical and psychosocial health and 

educe disparities in underserved populations. 
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