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Introduction

	 The benefits of physical activity are 
known,1 yet only 20% - 32% of Afri-
can American women report achiev-
ing national recommendations.2 Con-
sequently, African American women 
have high rates of chronic disease 
associated with low levels of physical 
activity including obesity (56.9%), 
type 2 diabetes (12%), and hyper-
tension (44%).3-5 Successful and sus-
tainable physical activity promotion 
strategies are needed to address dis-
parities in health outcomes associated 
with low levels of physical activity.
	 The faith community has long 
been recognized as an important 
partner in health education/health 
promotion efforts for hard-to-
reach populations.6,7 Faith-based 
interventions have been successful in 

reducing weight, improving dietary 
practices, and increasing physical 
activity among African American 
women.8,9 Previous studies have 
identified positive linkages between 
cultural adaptation, spirituality/
religion and social support, and 
promotion of health-related 
behaviors among African American 
women,10-16 perhaps through 
their impact on self-efficacy, self-
confidence, and “normalizing” 
behaviors through role modeling and 
accountability partners. Learning and 
Developing Individual Exercise Skills 
(L.A.D.I.E.S.) for a Better Life was 
designed to increase physical activity 
in low active African American 
women through a culturally adapted 
intervention that incorporated 
social support and religiosity into 
intervention content. This article 
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Objective: Physical activity (PA) is benefi-
cial for health, yet most African American 
women do not achieve recommended 
levels. Successful, sustainable strategies 
could help to address disparities in health 
outcomes associated with low levels of PA. 
The Learning and Developing Individual 
Exercise Skills (L.A.D.I.E.S.) for a Better Life 
study compared a faith-based and a secular 
intervention for increasing PA with a self-
guided control group. 

Design Setting Participants: This cluster 
randomized, controlled trial was conducted 
from 2010 – 2011 in African American 
churches (n=31) in suburban North Caro-
lina. Participants were 469 self-identified 
low active African American women. 

Measures: Baseline data were collected on 
participant demographics, objective and 
self-reported PA, and constructs related to 
social ecological theory and social cognitive 
theory. 

Results: Complete baseline data were avail-
able for 417 participants who were aged 
51.4 ± 12.9 years, with average BMI (kg/
m2) 35.8 ± 9.9; 73% of participants were 
obese (BMI >30). Participants averaged 
3,990 ± 1,828 pedometer-assessed daily 
steps and 23.9 ± 37.7 accelerometer-as-
sessed minutes of daily moderate-to-vigor-
ous PA, and self-reported 25.4 ± 45.4 min-
utes of weekly walking and moderate- and 
vigorous-intensity PA. Baseline self-reported 
religiosity and social support were high. 

Conclusions: L.A.D.I.E.S. is one of the larg-
est PA trials focused on individual behav-
ior change in African American women. 
Baseline characteristics suggest participants 
are representative of the general popula-
tion. Findings from the study will contrib-
ute toward understanding appropriate 
strategies for increasing PA in high-risk 
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summarizes baseline characteristics 
for enrolled participants and 
discusses these characteristics in 
relation to existing literature and 
health status data to understand 
whether L.A.D.I.E.S. participants are 
representative of African American 
women in the general population. 

Methods

	 A detailed description of 
L.A.D.I.E.S. has been published else-
where.17 Briefly, churches (n=31), and 

ing social environment, self-efficacy, 
incentives or values placed on exter-
nal health reinforcements, and social 
support for health-related behaviors. 
Faith-based and secular program 
participants met with women from 
their own churches 25 times over a 
10-month period. Self-guided pro-
gram participants received a publicly 
available guide20 to review on their 
own. Participant data were collected 
at baseline and post intervention 
(10 months). Participants were fol-
lowed for an additional 12 months 
to assess post-intervention mainte-
nance; final data collection occurred 
22 months after study enrollment. 
	 We previously described the pro-
cess for recruiting churches to partici-
pate in the study.21 Eligible churches 
self-identified as predominantly serv-
ing African American congregants 
and were willing to accept randomiza-
tion to either of the three programs. 
Eligible participants were: 1) female, 
African American, regular attendees 
at the church being recruited; 2) aged 
> 18 years; 3) self-reported low active 
(ie, achieving < 150 minutes per week 
of moderate-to-vigorous physical ac-
tivity); 4) no physical limitations or 
medical conditions that would be im-
pacted by physical activity; and 5) no 
plans to move from the area within 
a two-year period. Churches identi-
fied interested participants and study 
staff conducted information sessions 
to describe study requirements and 
eligibility criteria, answer questions, 
and obtain participant informed con-
sent. Activities occurred at the church 
from which the participant was re-
cruited unless a different, mutually 
agreed upon, location was requested. 
	 Churches and participants were 

enrolled between 2010 and 2011. 
Randomization assignments oc-
curred using a blocked randomiza-
tion allocation ratio of 1:1:1 after 
baseline data collection was com-
pleted at each church to reduce par-
ticipation bias. Study team members 
and participants were not blinded 
after assignment to interventions.
	 Outcome variables included pe-
dometer-assessed daily walking and 
accelerometer-assessed (Phillips Res-
pironics, Inc; Bend, OR)22 and self-
reported physical activity. Constructs 
related to the theoretical framework 
that guided the intervention includ-
ed physical activity self-efficacy;23 

perceived social support;24 desire for 
exercise;25,26 psychological distress,27 
personality,28 and perceived religious 
social support, private and organized 
religious practices, and overall self-
ranking of religiosity.29-33 General par-
ticipant characteristics were assessed 
by self-report with questionnaires. 
Study staff measured height and 
weight to calculate body mass index 
(BMI), resting systolic and diastolic 
blood pressure, and resting pulse rate. 

Statistical Analysis

	 Sample and power calculations 
for L.A.D.I.E.S. were previously 
published elsewhere.17 L.A.D.I.E.S. 
was powered to test whether the 
faith-based or secular interven-
tions were more effective than the 
self-guided program for increasing 
physical activity among low active 
African American women. Enroll-
ing 10 churches per condition and 
15 participants within each church 
provided at least 80% power to de-

Successful and sustainable 
physical activity promotion 

strategies are needed to 
address disparities in 

health outcomes associated 
with low levels of physical 

activity.

participants (n= 12–15 per church) 
were recruited for the study. Church-
es were randomized to a faith-based, 
secular, or self-guided physical activ-
ity program. The faith-based program 
incorporated biblical scriptures and 
faith tenets, and the secular program 
incorporated general readings to il-
lustrate concepts related to increas-
ing physical activity. Both programs 
integrated key concepts from so-
cial ecological18 and social cognitive 
theory19 and leveraged points for 
influencing adult behaviors, includ-
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tect an effect size of .6, even when 
accounting for a potential intraclass 
correlation coefficient (similarities 
between participants from within the 
same church congregation) of .06. 
	 Summary values for overall 
scores and subscales were calculated 
for self-report measures using scor-
ing algorithms specified for each in-
strument. Accelerometer data were 
evaluated in one-minute bouts and 
10-minute bouts using standardized 
methods.34,35 Averages for measures 
assessed by study staff were used 
to report anthropometric charac-
teristics. Variables of interest were 
summarized using descriptive statis-
tics such as mean, median, propor-
tions, and 95% confidence intervals.

Results

	 Thirty-one churches, represent-
ing 30 study sites (two churches were 
combined) were recruited for partici-
pation in L.A.D.I.E.S. Churches re-
quired, on average, 3.5 ± 3.0 months 
of multiple contacts prior to enroll-
ment (range 0 – 9 months).21 During 
recruitment, 603 women completed 
pre-screen questionnaires indicating 
interest in the study; 469 (78%) en-
rolled in the study (Figure 1). Com-
plete baseline data were available 
for 417 women (89%), including 
151 randomized to the faith-based 
(n= 10 churches), 140 random-
ized to the secular (n=10 churches), 
and 126 randomized to the con-
trol (n=10 churches) conditions. 
There were no differences between 
groups by randomization assignment.
	 Recruited participants were 
aged 51.4 ± 12.9 years (range 18 – 

85 years), mostly college educated 
(54.8%) and married (45.1%), and 
just over one third (35.8%) were 
raising children. Most (73%) par-
ticipants were obese; average BMI 
(kg/m2 ) was 35.8 ± 9.9. Despite 
high obesity rates, average blood 
pressure was in the normal range 
(127±19.4 / 79±14.9 mm Hg). Only 
30% of participants self-rated their 
health as “excellent” or “very good.”
	 Participants walked 3,990 ± 
1,828 steps/day. When one-minute 
accelerometer bouts were consid-
ered, participants engaged in 781 ± 
206.2 minutes of sedentary behavior 
(~13 hours), 635 ± 197.7 minutes 
of light-intensity (~11 hours), and 
23.9 ± 37.7 minutes of moderate/
vigorous-intensity physical activity 

daily. When 10-minute bouts were 
considered, participants engaged in 
694 ± 212.6 minutes of sedentary 
behavior (~12 hours), 521 ± 208.8 
minutes of light-intensity (~9 hours), 
and 9.7 ± 19.9 minutes of moderate/
vigorous-intensity physical activity 
daily. Participants self-reported 25.4 
± 45.4 minutes of walking/moderate-
intensity/vigorous-intensity activity 
weekly. Few participants reported no 
or low desire to exercise at a moder-
ate intensity for 30 minutes or less; 
however, nearly half of participants 
reported no or low desire to be able 
to exercise for at least 60 minutes.
	 Participants recruited from 
churches enrolled in the study re-
ported strong general and religious 
social support and high religiosity. 

Assessed for eligibility (n = 603)

Randomized (n = 469)

Allocated to faith-based (n = 164)
Complete baseline data available (n = 151)

Allocated to Non-faith-based (n = 162)
Complete baseline data available (n = 140)

Allocated to Control (n = 143)
Complete baseline data available (n = 126)

Excluded (n = 134)
Church did not enroll in the study (n = 42)
Already meeting PA guidelines (n = 16)
Did not attend information/baseline data collection visit (n = 17)
Did not complete baseline data collection (n = 50)
Other/unknown (n = 9)

Figure 1. Participant enrollment
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The mean overall score for general 
social support was 75.0 (95 % CI 
74.0–76.0), religious support was 
22.5 (95 % CI 22.1–23.0), and re-
ligiosity was 29.7 (95 % CI 29.0–
30.4). Additional detail on these vari-
ables has been reported elsewhere.36

Discussion

	 L.A.D.I.E.S. successfully recruit-
ed 31 African American churches 
and 469 low active women within 
churches for a program to increase 
physical activity. To our knowledge, 
this is one of the largest trials ever 
conducted in the United States fo-
cused on increasing physical activity 
through group-based, individual be-
havior change strategies in African 
American women.37-41 Yanek and col-

leagues recruited 529 African Ameri-
can women from 16 churches to par-
ticipate in a church-based physical 
activity and nutrition study.42 A study 
in rural North Carolina recruited 587 
African American participants from 
12 churches; however, the study fo-
cused on improving behaviors related 
to colorectal cancer prevention and 
not physical activity.43 Other studies 
have recruited larger samples of Af-
rican American women for partici-
pation in community-based walking 
programs but did not include individ-
ual behavior change components.44 
	 Our sample was somewhat dif-
ferent than the general population 
of African American women in the 
United States. Women in the study 
sample were slightly older (aged 51 
years) than African American women 
in the United States and North Caro-

lina (32, and 34 years, respectively).45 
The proportion of married women in 
the study sample (45.1%) was slightly 
higher than the national average for 
African American women (32.0%).46 
Educational attainment in the sample 
was similar to 2015 US Census data, 
where 55.4% of African American 
women aged >18 years reported some 
college education or being a college 
graduate.47 Income levels in the study 
sample were similar to the general 
population; 46.0% of the study sam-
ple reported household earnings to-
taling >$35,000. Median household 
income reported by African Ameri-
can women in the US. Census was 
$38,097. Only one-third of women 
in our current study reported raising 
children or grandchildren, which is 
lower than the 2010 US Census es-
timates that indicated that 46% of 

Table 1. Baseline participant characteristics

Faith-based Non-faith-based Control

Variable N Mean 
or % SD N Mean 

or % SD N Mean 
or % SD

Age, years 151 52.2 22.17 140 52.1 18.89 126 49.7 24.37
Education
   ≤High school 69 46% 64 46% 48 38%
   Some college/college graduate 80 53% 75 54% 74 59%
Marital status
   Married 72 48% 62 44% 54 43%
   Not married 76 50% 75 54% 71 56%
Raising grand/children 52 34% 45 32% 52. 42%
Annual income
   1≤$14,999 22 15% 25 18% 14 11%
   2=15,000 to 34,999 58 38% 64 46% 55 44%
   3≥50,000 47 31% 34 24% 35 28%
   4=Don’t know/refused 24 16% 17 12% 22.0 17%
Excellent or very good self-reported health 52 36% 33 24% 42 37%
Body mass index, kg/m2 151 35.6 10.3 140 35.9 6.83 126 35.85 12.04
Body mass index groups
   Under/normal weight, <25.0 12 8% 9 6% 14 11%
   Overweight, 25.0 - <30.0 33 22% 25 18% 21 17%
   Obese, ≥ 30.0 106 70% 106 76% 91 72%
Systolic blood pressure, mm Hg 143 127.0 21.17 133 127.9 18.13 123 126.30 17.95
Diastolic blood pressure, mm Hg 143 79.1 16.37 133 79.5 12.2 123 77.34 14.84
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African American women had chil-
dren aged < 18 years living at home.48 
Women with higher education and 
income levels and fewer children at 
home may be more likely to have real 
or perceived discretionary time that 
can be used for leisure time pursuits 
like engaging in physical activity or 
participating in weekly meetings.49 
	 Our current study successfully re-
cruited a sample of women who were 
low active. A previous study noted 
that 5,000 – 7,499 steps/day could be 
considered “low active.”50 Accelerom-
eter-assessed physical activity showed 
that participants were not meeting 

national recommendations for daily 
moderate-to-vigorous physical ac-
tivity, either all at once or in brief 
10-minute bouts,1 nor did partici-
pants self-report meeting recommen-
dations. While not currently meeting 
national physical activity guidelines, 
most participants (~91%) reported a 
desire to exercise at the level recom-
mended in the guidelines as evidenced 
by the desire for exercise scales. Indi-
viduals who enrolled in a program 
focused on physical activity likely 
have a higher desire for exercise than 
individuals who opted not to enroll 
in the program. Given that personal 

motivation is a common factor for 
achieving personal goals,51 individu-
als with a higher desire for exercise 
may be more successful in achieving 
physical activity goals in the program.
	 Although obesity status was not 
an inclusion/exclusion criterion for 
enrollment in our current study, most 
study participants were obese. Obe-
sity rates in African American women 
from national datasets range from 
57.2% - 75.5%.52, 53 The high obesity 
rate in our study may reflect a desire 
for obese women to join a program 
that could assist with weight loss ef-
forts, but is also reflective of African 

Table 2. Baseline physical activity characteristics

n Mean 
or % SD n Mean 

or % SD n Mean 
or % SD

Steps (daily) 131 4005 2084 126 3978 1743 100 3984 1552
Moderate/vigorous PA, daily
1 min bouts 145 22.9 29.32 131 26.3 48.41 120 22.7 20.07
10 min bouts 145 9.1 16.39 130 10.7 23.11 120 9.4 47.94
Accelerometer sedentary, daily
1 min bouts 145 775.0 255.9 131 780.7 172 120 787.5 165.80
10 min bouts 145 688.3 253.40 130 696.9 180.70 120 698.2 185.70
Moderate/vigorous PA, self-report 149 16.9 27.54 139 15.0 26.05 123 24.96 47.94
No or low desire for exercise
   10 minutes 8 5% 9 6% 9 7%
   20 minutes 13 9% 12 9% 11 9%
   30 minutes 15 10% 11 8% 11 9%
   40 minutes 30 20% 31 22% 15 12%
   50 minutes 43 28% 40 29% 30 24%
   60 minutes 47 31% 44 31% 36 29%
Desire for exercise 150 16.6 5.66 127 16.4 10.82 122 16.9 7.89
Self-efficacy 147 54.0 13.98 138 51.5 26.81 125 50.4 23.38
Self confidence 151 37.2 17.57 140 35.3 20.18 126 34.6 11.91
Neuroticism 149 24.7 6.72 139 24.4 5.08 123 24.8 7.36
Extraversion 147 36.6 6.04 137 37.4 5.51 120 35.9 3.99
Openness 146 30.8 6.91 139 30.1 4.66 122 31.2 4.93
Agreeableness 150 39.5 4.69 139 38.8 4.82 125 39.0 5.90
Conscientiousness 149 43.1 3.24 138 42.6 5.33 121 42.0 5.29
Positive symptom total 151 14.9 9.13 138 14.0 6.94 124 13.0 10.95
Positive symptom distress index 151 1.1 .36 138 1.1 0.53 124 1.1 .52
Perceived social support 143 75.6 7.83 120 73.9 7.40 99 75.4 11.26
Perceived religious social support 151 22.5 3.84 138 22.6 4.72 125 22.5 4.39
Private religious practices 150 12.6 7.05 139 12.0 3.64 123 12.5 7.80
Organizational religiousness 150 13.8 2.49 139 14.3 2.36 122 14.0 3.48
Overall religiosity 149 29.7 7.57 139 29.6 5.07 122 29.9 8.12
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American women in North Carolina. 
Only one-third of the study sample 
participants rated their health as “ex-
cellent” or “very good.” In contrast, 
nearly 57% of African American 
women who participated in the 2014 
National Health Interview Survey rat-
ed their health as “excellent” or “very 
good.”54 A study focused on health 
may have attracted women who 
wanted a program that would im-
prove their health. Despite the high 
proportion of obese participants and 

ported high levels of perceived social 
support and religious social support. 
Our current study compares a faith-
based program with a secular pro-
gram or a self-guided program. We 
wanted to recruit a population with 
high levels of religiosity. The baseline 
data suggest that we were successful 
in our attempts, given self-reported 
levels of private religious practices, 
organizational religiousness, and 
overall religiosity. Baseline similarities 
in religiosity across randomization 
groups will allow us to determine 
the extent to which intervention 
components can potentially im-
pact religiosity and study outcomes. 
	 Previous studies have identified 
individual-level/interpersonal char-
acteristics associated with higher or 
lower levels of physical activity, in-
cluding age (younger more active), 
education (higher more active), real 
or perceived lack of time (negatively), 
concerns about personal appearance 
(including body size and hair; nega-
tively), personal health status (could 
prompt activity for disease man-
agement or hinder physical activity 
because of concerns about negative 
health effects or because condition 
limits ability to engage in physical 
activity), real or perceived family/
caregiving responsibilities (negative), 
personal motivation (positive) and 
social support or partners for physi-
cal activity (positive if available, 
negative if not).51, 55-58 In our current 
study, we have recruited a popula-
tion that is: highly educated but old-
er than average; primarily obese; and 
raising children/grandchildren that 
includes family/caregiving responsi-
bilities. Most participants reported 
a high desire to exercise (motiva-

tion) and perceived social support 
within and outside of their church 
settings. The presence of factors as-
sociated with physical activity adher-
ence in the recruited sample suggests 
a high likelihood that participants 
will successfully change physical 
activity behaviors during the study.
	 Our current study is not without 
limitations, including the potential 
for a biased sample if participants 
who volunteered to enroll in a re-
search study are different from the 
general population, or if women who 
are regularly engaged with a reli-
gious organization are different from 
women who are not engaged with a 
religious organization. This study is 
being conducted in the Southeast-
ern region of the United States and 
results might not be generalizable 
to women from other regions of the 
country or to men. Notable strengths 
of our study include: 1) the sample 
size, which provides sufficient power 
to detect differences in physical activ-
ity between either of the intervention 
groups and the control group; and 2) 
that recruited participants are simi-
lar to, and representative of, African 
American women in the United States.

Conclusion

	 Chronic diseases related to low 
levels of physical activity are high 
among African American women. 
Successful strategies to increase 
physical activity by addressing fac-
tors that have been shown to im-
pact health-related behaviors are 
needed. Findings from L.A.D.I.E.S. 
will provide a significant contribu-
tion toward understanding appro-

Although obesity status was 
not an inclusion/exclusion 
criterion for enrollment 

in our current study, most 
study participants were 

obese.

low ratings of perceived self-health, 
participant blood pressure was, on av-
erage, “normal” but in the “pre-hyper-
tension” range (120 – 139 mm Hg). 
The average BMI and systolic blood 
pressure levels of the population re-
cruited for our current study suggest a 
population that is appropriate for tar-
geting disease prevention strategies. 
	 Social support has been shown 
to influence success in behavior 
change,51 and we deliberately chose 
to recruit within existing social struc-
tures in an attempt to capitalize on 
the existing social support within 
groups. Our current study success-
fully recruited participants who re-
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priate strategies for increasing physi-
cal activity in high-risk populations.

Acknowledgements

	 We gratefully acknowledge and thank 
the congregations and participants who 
were involved in this study.  This work was 
supported by the National Heart, Lung, And 
Blood Institute at the National Institutes of 
Health [Grant Number R01HL094580].
The content is solely the responsibility of the 
authors and does not necessarily represent 
the official views of the National Heart, 
Lung, And Blood Institute or the National 
Institutes of Health. 

Conflict of Interest
	 No conflicts of interest to report.

Author Contributions 
	 Research concept and design: Whitt-
Glover, Goldmon, Karanja; Acquisition 
of data: Whitt-Glover; Data analysis and 
interpretation: Gizlice, Heil, Whitt-Glover; 
Manuscript draft: Whitt-Glover, Gizlice; 
Statistical expertise: Gizlice; Acquisition of 
funding: Whitt-Glover, Goldmon; Admin-
istrative: Whitt-Glover, Goldmon; Supervi-
sion: Whitt-Glover, Goldmon, Karanja

References 
1.	 U. S. Department of Health and Human 

Services, 2008 Physical Activity Guidelines for 
Americans. 2008.

2.	 Whitt-Glover MC, Taylor WC, Heath GW, 
Macera CA. Self-reported physical activity 
among blacks: estimates from national surveys. 
Am J Prev Med. 2007;33(5):412-417. https://
doi.org/10.1016/j.amepre.2007.07.024. 
PMID:17950407.

3.	 Ogden CL, Carroll MD, Fryar CD, Flegal 
KM. Prevalence of Obesity Among Adults 
and Youth: United States, 2011-2014. NCHS 
Data Brief. 2015;(219):1-8. PMID:26633046.

4.	 Ford ND, Narayan KM, Mehta NK. Diabetes 
among US- and foreign-born blacks in the 
USA. Ethn Health. 2016;21(1):71-84. https://
doi.org/10.1080/13557858.2015.1010490. 
PMID:25695338.

5.	 National Center for Health Statistics. Health, 
United States, in Health, United States, 2015: 
With Special Feature on Racial and Ethnic 
Health Disparities. 2016, National Center for 
Health Statistics (US): Hyattsville, MD.

6.	 Lasater TM, Wells BL, Carleton RA, Elder 
JP. The role of churches in disease preven-
tion research studies. Public Health Rep. 
1986;101(2):125-131. PMID:3083467.

7.	 Goldmon MV, Roberson JT Jr. Churches, 

academic institutions, and public health: 
partnerships to eliminate health dis-
parities. N C Med J. 2004;65(6):368-372. 
PMID:15714728.

8.	 Lancaster KJ, Carter-Edwards L, Grilo S, 
Shen C, Schoenthaler AM. Obesity inter-
ventions in African American faith-based 
organizations: a systematic review. Obes 
Rev. 2014;15(suppl 4):159-176. https://doi.
org/10.1111/obr.12207. PMID:25196412.

9.	 Jenkins F, Jenkins C, Gregoski MJ, Magwood 
GS. Interventions promoting physical 
activity in African American women: an 
integrative review. J Cardiovasc Nurs. 
2017;32(1):22-29. https://doi.org/10.1097/
JCN.0000000000000298. PMID:26544170.

10.	 Bland V, Sharma M. Physical activity 
interventions in African American women: 
A systematic review. Health Promot Perspect. 
2017;7(2):52-59. https://doi.org/10.15171/
hpp.2017.11. PMID:28326284.

11.	 Joseph RP, Keller C, Affuso O, Ainsworth BE. 
Designing culturally relevant physical activity 
programs for African-American women: a 
framework for intervention development. J 
Racial Ethn Health Disparities. 2017;4(3):397-
409. https://doi.org/10.1007/s40615-016-
0240-1. PMID:27178447.

12.	 Kumanyika SK, Gary TL, Lancaster KJ, 
et al. Achieving healthy weight in African-
American communities: research perspectives 
and priorities. Obes Res. 2005;13(12):2037-
2047. https://doi.org/10.1038/oby.2005.251. 
PMID:16421334.

13.	 Kumanyika SK, Whitt-Glover MC, Gary 
TL, et al. Expanding the obesity research 
paradigm to reach African American com-
munities. Prev Chronic Dis. 2007;4(4):A112. 
PMID:17875256.

14.	 Kumanyika SK, Whitt-Glover MC, Haire-
Joshu D. What works for obesity prevention 
and treatment in black Americans? Research 
directions. Obes Rev. 2014;15(suppl 4):204-
212. https://doi.org/10.1111/obr.12213. 
PMID:25196414.

15.	 Underwood SM, Powell RL. Religion and 
spirituality: influence on health/risk behavior 
and cancer screening behavior of African 
Americans. ABNF J. 2006;17(1):20-31. 
PMID:16596897.

16.	 Chester DN, Himburg SP, Weatherspoon 
LJ. Spirituality of African-American women: 
correlations to health-promoting behaviors. 
J Natl Black Nurses Assoc. 2006;17(1):1-8. 
PMID:17004420.

17.	 Whitt-Glover MC, Goldmon MV, 
Karanja N, Heil DP, Gizlice Z. Learning 
and Developing Individual Exercise Skills 
(L.A.D.I.E.S.) for a better life: a physi-
cal activity intervention for black women. 
Contemp Clin Trials. 2012;33(6):1159-1171. 
https://doi.org/10.1016/j.cct.2012.08.003. 
PMID:22917598.

18.	 Stokols D. Translating social ecological theory 

into guidelines for community health promo-
tion. Am J Health Promot. 1996;10(4):282-
298. https://doi.org/10.4278/0890-1171-
10.4.282. PMID:10159709.

19.	 Bandura A. Social cognitive theory: an agentic 
perspective. Annu Rev Psychol. 2001;52(1):1-
26. https://doi.org/10.1146/annurev.
psych.52.1.1. PMID:11148297.

20.	 National Institute on Aging, National 
Institutes of Health. Exercise & Physical Activ-
ity: Your Everyday Guide from the National 
Institute on Aging. U.S. Department of Health 
and Human Services: Washington, DC. 2010.

21.	 Whitt-Glover MC, Borden SL, Alexander 
DS, Kennedy BM, Goldmon MV. Recruiting 
African American churches to participate in 
research: The Learning and Developing Indi-
vidual Exercise Skills for a Better Life Study. 
Health Promot Pract. 2016;17(2):297-306. 
https://doi.org/10.1177/1524839915623499. 
PMID:26724311.

22.	 Craig CL, Marshall AL, Sjöström M, et al. 
International physical activity questionnaire: 
12-country reliability and validity. Med Sci 
Sports Exerc. 2003;35(8):1381-1395. https://
doi.org/10.1249/01.MSS.0000078924.61453.
FB. PMID:12900694.

23.	 Katula JA, Rejeski WJ, White L. Desire for 
physical competence: understanding motives 
for physical activity in older adults. Med Sci 
Sports Exerc. 2006;36(5):S282-S283.

24.	 McAuley E, Blissmer B, Marquez DX, 
Jerome GJ, Kramer AF, Katula J. Social 
relations, physical activity, and well-being in 
older adults. Prev Med. 2000;31(5):608-617. 
https://doi.org/10.1006/pmed.2000.0740. 
PMID:11071843.

25.	 Katula JA, Sipe M, Rejeski WJ, Focht 
BC. Strength training in older adults: an 
empowering intervention. Med Sci Sports 
Exerc. 2006;38(1):106-111. https://doi.
org/10.1249/01.mss.0000183373.95206.2f. 
PMID:16394961.

26.	 Rejeski WJ, Ip EH, Katula JA, White 
L. Older adults’ desire for physi-
cal competence. Med Sci Sports Ex-
erc. 2006;38(1):100-105. https://doi.
org/10.1249/01.mss.0000183231.61022.18. 
PMID:16394960.

27.	 Derogatis L. BSI Brief Symptom Inven-
tory. Administration, Scoring, and Procedures 
Manual. 4th ed. Minneapolis, MN: Clinical 
Psychometric Research Inc; 1993.

28.	 Costa P, McCrae R. Revised NEO personal-
ity inventory and NEO five-factor inventory: 
Professional manual. Odessa, FL: Psychological 
Assessment Resources Inc; 1992.

29.	 Fetzer Institute and National Institute on 
Aging Working Group. Multidimensional 
Measurement of Religiousness/Spirituality for 
Use in Health Research: A Report of the Fetzer 
Institute/National Institute on Aging Working 
Group. Kalamazoo, MI: Fetzer Institute; 
2003.

https://doi.org/10.1016/j.amepre.2007.07.024
https://doi.org/10.1016/j.amepre.2007.07.024
https://www.ncbi.nlm.nih.gov/pubmed/17950407
https://www.ncbi.nlm.nih.gov/pubmed/26633046
https://doi.org/10.1080/13557858.2015.1010490
https://doi.org/10.1080/13557858.2015.1010490
https://www.ncbi.nlm.nih.gov/pubmed/25695338
https://www.ncbi.nlm.nih.gov/pubmed/3083467
https://www.ncbi.nlm.nih.gov/pubmed/15714728
https://doi.org/10.1111/obr.12207
https://doi.org/10.1111/obr.12207
https://www.ncbi.nlm.nih.gov/pubmed/25196412
https://doi.org/10.1097/JCN.0000000000000298
https://doi.org/10.1097/JCN.0000000000000298
https://www.ncbi.nlm.nih.gov/pubmed/26544170
https://doi.org/10.15171/hpp.2017.11
https://doi.org/10.15171/hpp.2017.11
https://www.ncbi.nlm.nih.gov/pubmed/28326284
https://doi.org/10.1007/s40615-016-0240-1
https://doi.org/10.1007/s40615-016-0240-1
https://www.ncbi.nlm.nih.gov/pubmed/27178447
https://doi.org/10.1038/oby.2005.251
https://www.ncbi.nlm.nih.gov/pubmed/16421334
https://www.ncbi.nlm.nih.gov/pubmed/17875256
https://doi.org/10.1111/obr.12213
https://www.ncbi.nlm.nih.gov/pubmed/25196414
https://www.ncbi.nlm.nih.gov/pubmed/16596897
https://www.ncbi.nlm.nih.gov/pubmed/17004420
https://doi.org/10.1016/j.cct.2012.08.003
https://www.ncbi.nlm.nih.gov/pubmed/22917598
https://doi.org/10.4278/0890-1171-10.4.282
https://doi.org/10.4278/0890-1171-10.4.282
https://www.ncbi.nlm.nih.gov/pubmed/10159709
https://doi.org/10.1146/annurev.psych.52.1.1
https://doi.org/10.1146/annurev.psych.52.1.1
https://www.ncbi.nlm.nih.gov/pubmed/11148297
https://doi.org/10.1177/1524839915623499
https://www.ncbi.nlm.nih.gov/pubmed/26724311
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://www.ncbi.nlm.nih.gov/pubmed/12900694
https://doi.org/10.1006/pmed.2000.0740
https://www.ncbi.nlm.nih.gov/pubmed/11071843
https://doi.org/10.1249/01.mss.0000183373.95206.2f
https://doi.org/10.1249/01.mss.0000183373.95206.2f
https://www.ncbi.nlm.nih.gov/pubmed/16394961
https://doi.org/10.1249/01.mss.0000183231.61022.18
https://doi.org/10.1249/01.mss.0000183231.61022.18
https://www.ncbi.nlm.nih.gov/pubmed/16394960


Ethnicity & Disease, Volume 27, Number 3, Summer 2017264

Church-based Physical Activity Study - Whitt-Glover et al

30.	 Idler E and the National Institute on Aging 
Working Group, Eds. Values, in Multidimen-
sional Measurement of Religiousness/Spirituality 
for Use in Health Research: A Report of the 
Fetzer Institute/National Institute on Aging 
Working Group. Kalamazoo, MI: Fetzer Insti-
tute. 2003

31.	 Krause N and the National Institute on Aging 
Working Group, Eds. Religious Support, in 
Multidimensional Measurement of Religiousness/
Spirituality for Use in Health Research: A Re-
port of the Fetzer Institute/National Institute on 
Aging Working Group. Kalamazoo, MI: Fetzer 
Institute. 2003.

32.	 George LK and the and the National Institute 
on Aging Working Group, Eds. Religious/
Spiritual History, in Multidimensional 
Measurement of Religiousness/Spirituality for 
Use in Health Research: A Report of the Fetzer 
Institute/National Institute on Aging Working 
Group Kalamazoo, MI: Fetzer Institute. 2003.

33.	 Idler E and the National Institute on Aging 
Working Group, Eds. Organizational Reli-
giousness, in Multidimensional Measurement of 
Religiousness/Spirituality for Use in Health Re-
search: A Report of the Fetzer Institute/National 
Institute on Aging Working Group Kalamazoo, 
MI: Fetzer Institute. 2003.

34.	 Heil DP, Whitt-Glover M, Brubaker PH, 
Mori Y. Influence of moderate intensity cut 
point on free living physical activity outcome 
variables. Med Sci Sports Exerc. 2007;39(5)
(suppl):S185. https://doi.org/10.1249/01.
mss.0000273686.54349.71.

35.	 Heil DP. Predicting activity energy expen-
diture using the Actical activity monitor. Res 
Q Exerc Sport. 2006;77(1):64-80. https://
doi.org/10.1080/02701367.2006.10599333. 
PMID:16646354.

36.	 Harvey IS, Story CR, Knutson D, Whitt-
Glover MC. Exploring the relationship of re-
ligiosity, religious support, and social support 
among African American women in a physical 
activity intervention program. J Relig Health. 
2016;55(2):495-509. https://doi.org/10.1007/
s10943-015-0017-6. PMID:25673181

37.	 Whitt-Glover MC, Keith NR, Ceaser TG, 
Virgil K, Ledford L, Hasson RE. A system-
atic review of physical activity interventions 
among African American adults: evidence 
from 2009 to 2013. Obes Rev. 2014;15(suppl 
4):125-145. https://doi.org/10.1111/
obr.12205. PMID:25196410.

38.	 Whitt-Glover MC, Brand DJ, Turner 
ME, Ward SA, Jackson EM. Increasing 
physical activity among African-American 
women and girls. Curr Sports Med Rep. 
2009;8(6):318-324. https://doi.org/10.1249/
JSR.0b013e3181c27ade. PMID:19904072.

39.	 Whitt-Glover MC, Kumanyika SK. Sys-
tematic review of interventions to increase 
physical activity and physical fitness in 
African-Americans. Am J Health Promot. 
2009;23(6):S33-S56. https://doi.org/10.4278/

ajhp.070924101. PMID:19601486.
40.	 Banks-Wallace J, Conn V. Interven-

tions to promote physical activity among 
African American women. Public Health 
Nurs. 2002;19(5):321-335. https://doi.
org/10.1046/j.1525-1446.2002.19502.x. 
PMID:12182692.

41.	 Taylor WC, Baranowski T, Young DR. Physi-
cal activity interventions in low-income, eth-
nic minority, and populations with disability. 
Am J Prev Med. 1998;15(4):334-343. https://
doi.org/10.1016/S0749-3797(98)00081-6. 
PMID:9838976.

42.	 Yanek LR, Becker DM, Moy TF, Git-
telsohn J, Koffman DM. Project Joy: faith 
based cardiovascular health promotion for 
African American women. Public Health 
Rep. 2001;116(1_suppl)(suppl 1):68-81. 
https://doi.org/10.1093/phr/116.S1.68. 
PMID:11889276.

43.	 Campbell MK, James A, Hudson MA, 
et al. Improving multiple behaviors for 
colorectal cancer prevention among 
african american church members. Health 
Psychol. 2004;23(5):492-502. https://
doi.org/10.1037/0278-6133.23.5.492. 
PMID:15367069.

44.	 Brownson RC, Smith CA, Pratt M, et al. 
Preventing cardiovascular disease through 
community-based risk reduction: the Bootheel 
Heart Health Project. Am J Public Health. 
1996;86(2):206-213. https://doi.org/10.2105/
AJPH.86.2.206. PMID:8633737.

45.	 US Census Bureau, Annual Estimates of the 
Resident Population by Sex, Age, Race Alone or 
in Combination, and Hispanic Origin for the 
United States and States: April 1, 2010 to July 
1, 2013. 2014.

46.	 US Census Bureau, Current Population Survey, 
March and Annual Social and Economic 
Supplements, 2015 and Earlier. 2015.

47.	 US Census Bureau, Table 1. Educational At-
tainment of the Population 18 Years and Over, 
by Age, Sex, Race, and Hispanic Origin: 2015. 
2015.

48.	 US Census Bureau, Table FG10. Family 
Groups: 2015, in Current Population Survey, 
2015 Annual Social and Economic Supplement. 
2015.

49.	 Bopp M, Wilcox S, Laken M, et al. Factors 
associated with physical activity among 
African American men and women. Am J 
Prev Med. 2006;30(4):340-346. https://
doi.org/10.1016/j.amepre.2005.11.007. 
PMID:16530622.

50.	 Tudor-Locke C, Bassett DR Jr. How 
many steps/day are enough? Preliminary 
pedometer indices for public health. 
Sports Med. 2004;34(1):1-8. https://doi.
org/10.2165/00007256-200434010-00001. 
PMID:14715035.

51.	 Joseph RP, Ainsworth BE, Keller C, Dodgson 
JE. Barriers to physical activity among African 
American women: an integrative review of the 

literature. Women Health. 2015;55(6):679-
699. https://doi.org/10.1080/03630242.2015
.1039184. PMID:25909603.

52.	 Flegal KM, Kruszon-Moran D, Carroll MD, 
Fryar CD, Ogden CL. Trends in obesity 
among adults in the United States, 2005 
to 2014. JAMA. 2016;315(21):2284-2291. 
https://doi.org/10.1001/jama.2016.6458. 
PMID:27272580.

53.	 North Carolina State Center for Health 
Statistics. Derived Variables and Risk Factors - 
African Americans: Body Mass Index Grouping - 
Underweight, Recommended Range, Overweight 
and Obese. 2014 BRFSS Survey Results: 
North Carolina 2014; Last accessed June 8, 
2017 from  http://www.schs.state.nc.us/data/
brfss/2014/nc/afam/rf1.html.

54.	 US Department of Health and Human 
Services, Centers for Disease Control and 
Prevention, and National Center for Health 
Statistics, Table P-1a. Age-adjusted Per-
cent Distribution (with standard errors) of 
Respondent-assessed Health Status, by Selected 
Characteristics: United States, 2014 in Summa-
ry Health Statistics: National Health Interview 
Survey. 2014.

55.	 Shuval K, Hébert ET, Siddiqi Z, et al. 
Impediments and facilitators to physical 
activity and perceptions of sedentary behavior 
among urban community residents: the Fair 
Park Study. Prev Chronic Dis. 2013;10:E177. 
https://doi.org/10.5888/pcd10.130125. 
PMID:24176081.

56.	 Chlebowy DO, Kubiak N, Myers J, Jor-
ayeva A. The relationships of demographic 
characteristics with diabetes biomarkers and 
physical activity adherence in African Ameri-
can adults. J Racial Ethn Health Disparities. 
2016;3(2):240-244. https://doi.org/10.1007/
s40615-015-0133-8. PMID:27271064.

57.	 Harley AE, Rice J, Walker R, Strath SJ, 
Quintiliani LM, Bennett GG. Physically 
active, low-income African American women: 
an exploration of activity maintenance in 
the context of sociodemographic factors 
associated with inactivity. Women Health. 
2014;54(4):354-372. https://doi.org/10.1080/
03630242.2014.896440. PMID:24617833.

58.	 Dunn MZ. Psychosocial mediators of a walk-
ing intervention among African American 
women. J Transcult Nurs. 2008;19(1):40-46. 
https://doi.org/10.1177/1043659607309138. 
PMID:18165425.

https://doi.org/10.1249/01.mss.0000273686.54349.71
https://doi.org/10.1249/01.mss.0000273686.54349.71
https://doi.org/10.1080/02701367.2006.10599333
https://doi.org/10.1080/02701367.2006.10599333
https://www.ncbi.nlm.nih.gov/pubmed/16646354
https://doi.org/10.1007/s10943-015-0017-6
https://doi.org/10.1007/s10943-015-0017-6
https://www.ncbi.nlm.nih.gov/pubmed/25673181
https://doi.org/10.1111/obr.12205
https://doi.org/10.1111/obr.12205
https://www.ncbi.nlm.nih.gov/pubmed/25196410
https://doi.org/10.1249/JSR.0b013e3181c27ade
https://doi.org/10.1249/JSR.0b013e3181c27ade
https://www.ncbi.nlm.nih.gov/pubmed/19904072
https://doi.org/10.4278/ajhp.070924101
https://doi.org/10.4278/ajhp.070924101
https://www.ncbi.nlm.nih.gov/pubmed/19601486
https://doi.org/10.1046/j.1525-1446.2002.19502.x
https://doi.org/10.1046/j.1525-1446.2002.19502.x
https://www.ncbi.nlm.nih.gov/pubmed/12182692
https://doi.org/10.1016/S0749-3797(98)00081-6
https://doi.org/10.1016/S0749-3797(98)00081-6
https://www.ncbi.nlm.nih.gov/pubmed/9838976
https://doi.org/10.1093/phr/116.S1.68
https://www.ncbi.nlm.nih.gov/pubmed/11889276
https://doi.org/10.1037/0278-6133.23.5.492
https://doi.org/10.1037/0278-6133.23.5.492
https://www.ncbi.nlm.nih.gov/pubmed/15367069
https://doi.org/10.2105/AJPH.86.2.206
https://doi.org/10.2105/AJPH.86.2.206
https://www.ncbi.nlm.nih.gov/pubmed/8633737
https://doi.org/10.1016/j.amepre.2005.11.007
https://doi.org/10.1016/j.amepre.2005.11.007
https://www.ncbi.nlm.nih.gov/pubmed/16530622
https://doi.org/10.2165/00007256-200434010-00001
https://doi.org/10.2165/00007256-200434010-00001
https://www.ncbi.nlm.nih.gov/pubmed/14715035
https://doi.org/10.1080/03630242.2015.1039184
https://doi.org/10.1080/03630242.2015.1039184
https://www.ncbi.nlm.nih.gov/pubmed/25909603
https://doi.org/10.1001/jama.2016.6458
https://www.ncbi.nlm.nih.gov/pubmed/27272580
http://www.schs.state.nc.us/data/brfss/2014/nc/afam/rf1.html
http://www.schs.state.nc.us/data/brfss/2014/nc/afam/rf1.html
https://doi.org/10.5888/pcd10.130125
https://www.ncbi.nlm.nih.gov/pubmed/24176081
https://doi.org/10.1007/s40615-015-0133-8
https://doi.org/10.1007/s40615-015-0133-8
https://www.ncbi.nlm.nih.gov/pubmed/27271064
https://doi.org/10.1080/03630242.2014.896440
https://doi.org/10.1080/03630242.2014.896440
https://www.ncbi.nlm.nih.gov/pubmed/24617833
https://doi.org/10.1177/1043659607309138
https://www.ncbi.nlm.nih.gov/pubmed/18165425

