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Abstract 
Objective: The pilot study was intended to test the feasibility of a mul-
tiple-component lifestyle intervention targeting African American adults in a 
weight control and cardiometabolic risk reduction program on diet, activity, 
and stress, using community-engagement principles. Methods: Applying 
mixed qualitative and quantitative measures, the intervention had a two-part 
sequential study design consisting of 12 weekly small group sessions that pro-
vided individual and group counseling in nutrition, exercise, and mindfulness, 
while incorporating focus group and interactive techniques to learn about 
barriers and acceptable practices for this population. The program was im-
plemented at an African-American church in Nashville, Tennessee. Results: 
Thirty-four participants (aged 56.1 ± 11 years, body mass index (BMI) 36.7 ± 
6.6 kg/m2) completed the intervention. Lifestyle changes after the 12 weekly 
sessions showed some positive trends including reduced sodium intake (from 
2725.3 ± 326.5 to 2132 ± 330, mg/day, P = 0.008), increased walking steps 
(from 4392.1 ± 497.2 to 4895.3 ± 497.9, steps/day, not significant), and slightly 
decreased Perceived Stress Scale (PSS) scores (from 13.7 ± 1.4 to 12.4 ± 1.5, 
not significant). Body fat % among male participants decreased significantly 
(from 33.8 ± 2.6 to 28 ± 2.6, %, P = 0.043). Among cardiometabolic risk bio-
markers, hemoglobin A1c (HbA1c) decreased significantly (from 6.6 ± 0.2 to 
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6.1 ± 0.2, %, P < 0.001). The baseline PSS score was positively associated with 
baseline adiposity levels (e.g., weight, β = 2.4, P = 0.006). Twenty-one partici-
pants took part in focus groups during the program to identify barriers to 
healthy lifestyle changes. Primary barriers reported were price, time for pre-
paring healthy meals, unfamiliarity with mindfulness activities, their health 
condition, and daily schedule available for physical activities. Conclusions: 
This church-based pilot intervention was proven feasible by showing modest 
progress in reducing adiposity and decreasing HbA1c levels. The focus group 
and interactive methods facilitated program direction. Future full-scale stu-
dies are warranted to identify key strategies that provide more personalized 
approaches and supportive environments to sustain a healthy lifestyle among 
these at risk minorities with limited resources.  
 

Keywords 
Pilot Study, Life Style Risk Reduction, Mind-Body Therapies, Cardiometabolic 
Disease, Weight Control, Church-Based Health Program, African Americans 

 

1. Introduction 

Lifestyle-related diseases disproportionately afflict African American popula-
tions. From 2009-2012, obesity affected 38% and 58% of African American 
males and females aged 20 years and over respectively, compared to 35% and 
36% respectively among males and females of the general population in the same 
age group [1]. Age-adjusted leisure time inactivity was prevalent among 19% 
and 25% of African American males and females compared to 10% and 12% re-
spectively for Caucasians males and females [2]. Obesity has been associated 
with a substantial increase in risk of type 2 diabetes [3] [4] [5], and cardiovascu-
lar disease and mortality [6] [7] [8] [9]. Physical inactivity was an independent 
risk factor for type 2 diabetes [10] [11] [12] and for cardio-metabolic markers 
related to risk of cardiovascular diseases [13] [14]. The age-adjusted prevalence 
of hypertension and diabetes was 42% and 15% respectively among African 
American adults, compared to 31% and 10% among the total population from 
1999-2006 [15]. 

Health promotion interventions among African Americans in faith-based or-
ganizations have been documented [16] [17]. Conventional dietary weight loss 
programs have focused typically on caloric intake restriction and increases in 
physical activities [16]. The majority of the church-based programs showed im-
proved risk factor outcomes [17]. Effect size has varied, for example, ranging 
from 1.1 to 6.1 kg among males [18] [19]. Emerging evidence suggests that 
mindfulness practice can help to curb obesity-related behaviors and therefore 
would be beneficial for weight management [20]. Mindfulness is intended to pay 
attention to one’s internal and external experience on a moment to moment ba-
sis [21]. It applies skills such as the body scan, breathing, and yoga postures, 
which can be integrated into daily activities, including standing and eating [21]. 
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Mindfulness based stress reduction practice has been positively related to re-
duced stress, depression and anxiety [22] since psychological maladjustments 
have been associated with eating disorders and obesity [23]. Yet, there has been 
no published community based obesity intervention applying these three com-
ponents simultaneously among African Americans.  

We conducted a pilot program to evaluate the feasibility of future large full- 
scale intervention programs. The design of this lifestyle intervention was de-
scribed previously (The Biomedical/Obesity Reduction Trial) [24] and was im-
plemented in the St. James Missionary Baptist Church, Nashville, with the 
church’s collaboration. The primary objective was to examine to what extent a 
church-based intervention simultaneously targeting nutrition, physical activity 
and mindfulness practice might help in weight management and might ameli-
orate cardio-metabolic risks among middle-aged and older African Americans. 
The second objective was to examine whether baseline stress levels would be 
predictive of weight control after the intervention. The third objective was to as-
sess participants’ perceptions of the healthy living lifestyle program. Primary 
outcomes were changes in weight, the diabetic risk indicator Hemoglobin A1c 
(HbA1c), and serum lipids. Secondary outcomes were changes in the association 
of the baseline stress measure with pre- and post-intervention adiposity levels. 
Tertiary outcomes were participants’ feedback on their barriers when adapting 
to healthy living practices during the program. In summary, the study provided 
key information on the mix of variables important in fashioning the behavioral 
approaches in this population. 

2. Methods 
2.1. Overview of Study Design 

The intervention consisted of 12 weekly education sessions promoting healthy 
eating, being physically active, and meditation to reduce stress. It targeted (1) 
encouraging the daily consumption of wholesome food and a pescetarian diet 
(i.e. vegetarian diets that include seafood); (2) daily moderate-intensity physical 
activity; and (3) meditation practice on six days per week [24]. The 1st round was 
implemented in Feburary to May of 2013 and the 2nd round was conducted in 
March to early June of 2015. 

A focus group was implemented among the 1st round participants prior to the 
2nd round, in order to obtain their feedback on barriers and suggested improve-
ments during the program. For the transcribed audio data and notes from the 
focus groups, codes were generated based on key words, and emerging themes 
were identified.  

Prior to the intervention, researchers contacted the Church pastor and dis-
cussed with him study goals and protocol, and received his commitment to par-
ticipate actively. The intervention was conducted in group sessions to provide a 
strong supporting social milieu for participants. The time of group sessions was 
fitted into the church’s schedule of activities. Data were collected at the baseline 
and after the 12 weekly interventions. The study was approved by the Institu-
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tional Review Board (IRB) at Meharry Medical College and a written informed 
consent was signed by all participants before the study.  

Based on principles of social cognitive theory and the theory of planned beha-
vior, the intervention aimed at helping participants to adapt to healthier living 
through participation in focus groups and weekly interactive sessions, by im-
proving their behavioral skills, identifying barriers and challenges to improve 
their self-efficacy, and providing supportive social norms for them.  

2.2. Recruitment 

The pastor made the announcement to the congregation at church, and partici-
pants were recruited as a convenience sample from among those interested. The 
eligibility for this study included being 21 years of age or older, self-defined as 
African American, English speaking, having a body mass index (BMI) above 25 
kg/m2, having telephone access, and being willing and able to provide informed 
consent and participate in the weekly intervention sessions. Exclusion criteria 
were less than 21 years old, a continuing malignant cancer diagnosis, and/or any 
condition that would preclude participation in the exercise component, uninten-
tional weight loss in excess of five pounds in the previous 3 months, pregnancy 
or lactation, inflammation-related conditions such as rheumatoid arthritis, 
Crohn’s disease, ulcerative colitis, and any psychiatric illness (these last condi-
tions requiring a doctor’s approval). Three individuals dropped out during the 
intervention due to surgery, conflict with work time, and household responsibil-
ities. In total, 34 individuals completed the program.  

2.3. Intervention Content and Delivery 

The 12 weekly intervention sessions were on a weekday’s afternoon, with half an 
hour each for the three behaviors—nutrition, physical activity, and mindfulness 
stress reduction practice, led by a registered dietitian, a physical activity trainer, 
and a psychologist respectively. Participants were weighed prior to each session. 
During each session, educational handouts for these three sections were distri-
buted as well as recipes. Topics covered during the sessions included: (1) nutri-
tion: reading food labels, protein and carbohydrates and fats, whole grain and 
beans, spices, herbs, and salt, meal planning, and grocery shopping; (2) physical 
activities: cardiorespiratory exercises, weights, abdominal exercises, and stret-
ching exercises; (3) mindfulness practice: understanding emotions, how to be-
gin, mindfulness skills (breathing, stretching, yoga), and expanding mindfulness 
(mindful eating, mindful walking).  

Based on feedback from focus groups and the interactive exchanges during the 
sessions, the dietitian, physical activity trainer and psychologist provided advice 
to participants during individual and group counseling at each of their sessions. 
For example, the dietitian might discuss meal planning with participants, the 
trainer might demonstrate moderate floor exercises, and the psychologist might 
talk about various ways of practicing mindfulness, among other possible topics 
that the participants introduced. 
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The pastor also delivered a presentation “You and Your Body” with biblical 
scriptures aligned with healthy lifestyle messages. Dinner based on selected 
healthy eating recipes was provided at completion of the sessions on exercise and 
meditation. During dinner, participants discussed healthy eating with the study 
dietitian, and discussed ways to overcome barriers and challenges that surfaced 
during the focus groups and the interactive exchanges at each behavioral session. 

2.4. Data Collection 
2.4.1. Focus Groups 
The focus group conversation was recorded, and emerging themes on the bar-
riers to and facilitators of healthy eating, being active, and practicing mindful-
ness were summarized by coding the scripts. 

2.4.2. Psychological, Dietary, Physical Activity, Anthropometric Data 
At the baseline visit, participants completed self-administered questionnaires in-
cluding the demographic information and Perceived Stress Scale (PSS) [25]. Par-
ticipants were also instructed to complete 24-h dietary records and to wear a 
BodyMedia Fit Armband (BodyMedia, Pittsburgh, USA) for at least four days 
(two weekend days and two weekdays). Height was measured in feet and inches 
using a portable SECA 213 stadiometer (SECA, Chino, USA) and recorded to the 
nearest 0.1 inch. Weight and body fat% were assessed using a portable body 
composition analyzer Tanita scale (Tanita Corporation, Tokyo, Japan). Weight 
was recorded to the nearest 0.1 lbs.  

At the completion of the 12 weekly sessions, dietary intake, physical activity 
levels and anthropometric measures were collected again.  

2.4.3. Clinical Data 
At the baseline visit, systolic and diastolic blood pressures were measured using 
a digital OMRON HEM-907XL blood pressure monitor (OMRON, Kyoto, Ja-
pan), and recorded to the nearest 0.1 mmHg. Blood was drawn from each par-
ticipant and collected in EDTA vacutainers and one plain tube. An aliquot of 
whole blood was stored at 4˚C for analysis of HbA1c. Serum specimens were 
stored at 4˚C for blood lipids (total cholesterol, LDL-cholesterol, HDL-choles- 
terol). Blood samples were then sent to QUEST Diagnostics (QUEST Diagnos-
tics, Madison, USA) for analysis.  

At the completion of the 12 weekly sessions, blood samples were taken again 
for the HbA1c and lipid measures.  

Participants were given a $25 gift card at each data-gathering clinic.  

2.5. Data Analyses 

The 24-h dietary records in the 1st round were analyzed using the University of 
Minnesota’s Nutrition Coordinating Center nutrient database, and 24-h dietary 
records in the 2nd round was analyzed by the Food Processor 10.15.20 (ESHA 
Research, Salem, USA). Each participant’s dietary intake was examined by the 
same software, and macronutrient intake was expressed as a percentage of the 
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energy consumption. Sense Wear Professional 8.1 software (Body Media, Pitts-
burgh, USA) was used to assess physical activity from movement data collected 
through armbands. Primary outcomes were pre- and post-changes in blood li-
pids, HbA1c, body weight/BMI, and % body fat. 

2.6. Statistical Analyses 

Mixed linear models (SAS PROC MIXED) were conducted to examine pre- and 
post-intervention outcomes. Independent variables included baseline levels of 
possible confounders such as age, gender, education, and employment. Linear 
Regressions were computed with dependent variables being adiposity levels at 
baseline or adiposity changes between the pre- and post-intervention, and PSS as 
the independent variable and age as the covariate. Statistical analyses were con-
ducted using Statistical Analysis System software, SAS 9.3 (SAS Institute, Inc., 
Cary, NC). A statistical significance level was determined at P < 0.05. 

3. Results 
3.1. Participants’ Perceptions of the Intervention 

Twenty-one individuals from the 12 weekly intervention sessions participated in 
the focus groups (16 females and 5 males, ≥41 years, all with high school educa-
tion) (Table 1). Key findings from the focus groups showed that main barriers to 
adopting healthier diets were taste preference, unfamiliar recipes or cooking 
methods, time to prepare foods, and cost. Challenges for being active included 
health conditions, such as knee problems, and lack of time or feeling tired after 
dealing with other daily obligations (Table 1). On the other hand, improved be-
havioral skills as a result of the program were reported, including better dietary 
intake, becoming used to exercise, putting mindfulness into daily practice by 
slowing down, and a strengthened bond with fellow program participants (Table 
1). 

3.2. Intervention Outcomes 
3.2.1. Baseline 
Thirty-four individuals (25 females and 9 males) participated in the intervention 
(aged 56.1 ± 11 years, BMI 36.7 ± 6.6, systolic blood pressure 137.2 ± 21.7 
mmHg, diastolic blood pressure 83.4 ± 10 mmHg) (Table 2). Only one partici-
pant was a current smoker.  

3.2.2. Changes in Dietary Intake, Physical Activity, and Perceived Stress  
Scores (PSS) 

Among changes in self-reported dietary intake, were decreased energy con-
sumption (1668.1 ± 176.6 to 1275.5 ± 179.4, kcal/day; P = 0.027), increased % 
energy from protein (17.7 ± 1.3 to 21.9 ± 1.3, %; P < 0.001), decreased % energy 
from fat (40.3 ± 1.6 to 37.3 ± 1.6, %; P = 0.079), and decreased sodium intake 
(2725.3 ± 326.5 to 2132 ± 330, mg/day; P = 0.008) (Table 3). Daily walking steps 
increased from 4392.1 ± 497.2 to 4895.3 ± 497.9 (not significant) (Table 3). Af-
ter 12 weeks, questionnaire derived PSS scores slightly decreased (from 13.7 ± 
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1.4 to 12.4 ± 1.5, not significant).  

3.2.3. Changes in Adiposity and Biochemical Measures 
After 12 weeks’ intervention, body fat% was reduced among males (33.8 ± 2.6 to 

 
Table 1. Focus group themes and subthemes1. 

Themes Subthemes 

Motivation 

Weight • Desire or need to lose weight 

 • Nice appearance with less weight 

Health • Personal health issues, such as being diabetic or pre-diabetic 

 • Family history, such as diabetes 

 
• Benefits of previous weight loss attempts, such as improved 

diabetic risk indicator HbA1c levels, self and others’ weight loss 

Information • Becoming informed about healthy living and disease prevention 

Changes since participating in the program 

Starting to exercise • Going to gym 

 • Exercising from not at all to it becoming easier 

Eating in the right way • Reduced consumption of meat 

 • Eating vegetables 

 • Not eating fried foods or other fast food 

 • Using less sugar 

 • Drinking less soda and drinking more water 

 • Cooking according to recipes received from the program 

 • Replacing regular milk with reduced fat milk or skim milk 

 • Portion control 

 • Eating slowly 

Weight change • Loss of weight 

 • Lost weight but gained it back 

Others • Formed closer relationship with peers 

Barriers 

Healthy eating • Cost of foods 

 • Food preparation, time and method 

 • Taste preference 

Physical activities • Tiredness 

 • Not able to keep doing exercise at home/after the program 

 • Being physically demanding 

 • Poor health 

Mindfulness practices • Difficult to do 

1n = 21, including 16 females and 5 males, ≥41 years, all with high school education. 
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Table 2. Baseline characteristics of the participants. 

Participants’ characteristics1 All 

Age (year) 56.1 ± 11 

Female (%) 73.5 

Employment (%)2  

No 12.5 

Retired 37.5 

Yes 50 

Education (%)3  

Less than high school 3.3 

High school 26.7 

Some college (including associate degree) 36.7 

College and above 33.3 

BMI (Body Mass Index, kg/m2) 36.7 ± 6.6 

Systolic blood pressure (mmHg) 137.2 ± 21.7 

Diastolic blood pressure (mmHg) 83.4 ± 10 

Obesity (BMI ≥ 30) (%) 91.2 

Drinking (%)  

Never 28.1 

Previously 21.9 

Current 50 

Current smoker (%)  

Never 70.6 

Previously 26.5 

Current 2.9 

Perceived Stress Scale (PSS) 13.6 ± 7.6 

Medication usage  

Hypertension (%) 38.2 

Hyperlipidemia (%) 29.4 

Diabetes (%) 17.7 

1mean ± STD (n = 34); 2n = 32; 3 n = 30. 
 

28 ± 2.6, P=0.043) (Table 3). During the same period of time, 41.2% participants 
lost at least 5 lbs and 14.7% lost 5% or more body weight (Table 3). Among 
biomarkers, HbA1c was reduced significantly (6.6 ± 0.2 to 6.1 ± 0.2, P<0.001) 
(Table 3). Also reduced were cholesterol levels (total, 163.7 ± 7.2 to 148 ± 7.4, 
P=0.034; HDL, 49.5 ± 2.3 to 37.7 ± 2.3, P<0.001; LDL, 97.9 ± 6.5 to 96.5 ± 6.6, 
not significant) (Table 3). 

3.2.4. Baseline PSS as the Predictor of Baseline Adiposity Measures and  
Adiposity Level Changes between Pre- and Post-Intervention 

At baseline, the stress score PSS demonstrated a positive association with adi-
posity levels (weight, β = 2.4, P = 0.006; BMI, β = 0.4, P = 0.013) (Table 4). After 
adjustment for age, these associations were weakened (weight, β = 1.5, P = 0.083;  
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Table 3. Changes in dietary intake, physical activity, adiposity, and biochemical measures 
at baseline and the end of the 12 weekly sessions. 

Measures Baseline1 End of the 12 weekly sessions1 P 

Dietary intake2    

Energy (Kcal/day) 1668.1 ± 176.6 1275.5 ± 179.4 0.027 

Protein (%) 17.7 ± 1.3 21.9 ± 1.3 <0.001 

Fat (%) 40.3 ± 1.6 37.3 ± 1.6 0.079 

Carbohydrate (%) 42.5 ± 2.3 41.1 ± 2.4 0.443 

Sodium (mg/day) 2725.3 ± 326.5 2132 ± 330 0.008 

Physical activity    

Total energy expenditure (kcal)3 2502.9 ± 112.4 2484.1 ± 112.6 0.712 

Sedentary activity time (h/day)4 14.3 ± 0.4 14.4 ± 0.4 0.99 

Moderate activity time (min/day)5 117.3 ± 16.1 124.9 ± 16.1 0.347 

Steps(step/day)3 4392.1 ± 497.2 4895.3 ± 497.9 0.209 

Stress score    

Perceived stress scale5 13.7 ± 1.4 12.4 ± 1.5 0.12 

Adiposity6    

Weight (lb)7 208.5 ± 6.4 206.8 ± 6.5 0.171 

BMI 35.6 ± 1.1 35.2 ± 1.1 0.149 

Body fat% (male)8 33.8 ± 2.6 28 ± 2.6 0.043 

Body fat% (female)9 44.7 ± 1.4 43.9 ± 1.5 0.552 

Biochemical measures10    

Total cholesterol (mg/dL) 163.7 ± 7.2 148 ± 7.4 0.034 

LDL-cholesterol (mg/dL) 97.9 ± 6.5 96.5 ± 6.6 0.782 

HDL-cholesterol (mg/dL) 49.5 ± 2.3 37.7 ± 2.3 <0.001 

HbA1C (%) 6.6 ± 0.2 6.1 ± 0.2 <0.001 

1Adjusted for age, participation order, mean ± standard err; 2n = 26 for all; 3n = 31; 4n = 30; 5n = 24; 6n = 33; 
7Atthe completion of 12 weekly sessions, 41.2% participants lost ≥ 5 lbs and 14.7% participants lost ≥ 5% 
body weight. 8n = 9; 9n = 24; 10n = 34 for all except for HbA1c (%) (n = 33). 

 
Table 4. Regression models predicting adiposity at baseline and change between pre- and 
post-intervention by stress score at baseline. 

 Model 11 Model 22 

 β SE P β SE P 

Weight (baseline) 2.4 0.8 0.006 1.5 0.9 0.083 

Body fat% (baseline) 0.3 0.2 0.171 0.2 0.2 0.398 

BMI (baseline) 0.4 0.1 0.013 0.3 0.2 0.07 

Weight change −0.0 0.2 0.711 0.0 0.2 0.729 

Body fat% change −0.0 0.2 0.85 0.0 0.2 0.646 

BMI change 0.0 0.0 0.756 0.0 0.0 0.682 

1Model 1: PSS score as the independent variable (n = 34); 2Model 2: PSS score as the independent variable, 
age as the co-variable (n = 34). 
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BMI, β = 0.3, P = 0.07) (Table 4). In the current study, the baseline PSS did not 
show significant associations with subsequent adiposity changes during the in-
tervention.  

4. Discussion 
4.1. Impact of the Intervention on Weight Control and  

Cardiometabolic Risk Factors at 12 Weeks  

The current church-based weight control pilot intervention with multiple com-
ponents among a group of middle-aged and older African Americans showed 
modest improvement, with one third and 15% of the participants having 
achieved at least 5 lbs and 5% of body weight reduction respectively after 12 
weekly intervention sessions. Other favorable changes included a reduction of 
HbA1c by roughly 0.5% (P < 0.001).  

4.2. Impact of Cardiorespiratory Workouts on Weight Control 

Participants in the current study were physically inactive since their average 
steps per day at baseline were less than 5000 steps per day [26] [27] [28]. Consi-
dering the health condition of participants as well as their feedback in focus 
group and interactions during the sessions, the program applied light to mod-
erate levels of cardiorespiratory workouts during these sessions to cater to par-
ticipants’ different needs, including brisk walking, crunches or reverse crunches, 
leg kicks or lift, arm lift with weights, squatting and stretching.  

The improvements in daily walking steps, although not significant, suggested 
it was possible to have motivated participants to engage in light exercise such as 
walking. The program lasted from early spring to late spring, and the seasonality 
may have contributed to more outdoor activities which would have driven up 
walking steps and moderate activity time. In this case, an increase of total energy 
expenditure would be expected.  

However, in contrast, the current study observed a lack of change in total 
energy expenditure among our participants, which was reported previously to 
occur among elderly participants undergoing a physical activity intervention 
[29]. It was possible that our participants consciously engaged in more walking 
during the program, but became more “inactive” during the rest time. On the 
other hand, even light or moderate activities can still contribute to health bene-
fits. A meta-analysis study showed walking for even one hour per week gave 
protection against coronary heart disease, stroke and overall cardiovascular dis-
ease [30]. For current study participants who were at risk of chronic diseases or 
had to cope with competing demands of family and work obligations, benefits of 
light or moderate activities or less sedentary time are an encouraging message 
that can help motivate them to be more active.  

4.3. Impact of Mindfulness Practices on Stress Control 

In line with the available evidence regarding effects of mindfulness practices on 
stress control [31], slightly reduced PSS scores were observed in the current 
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study. Compared to clinical settings, much fewer interventions were docu-
mented that applied mindfulness practice in community settings. Reduced PSS 
scores were reported after an 8 weeks’ course on mindfulness [32] [33]. In other 
studies, though no significant changes in the severity of stress were observed, 
other benefits were reported, such as improved mood and sleep [34] and ameli-
orated metabolic syndrome risks [35].  

4.4. Associations of Stress Levels with Baseline Adiposity and  
Changes in Adiposity 

The baseline stress score was positively related to baseline adiposity, which is 
consistent with the literature. The link between stress and obesity and abdominal 
obesity has been well documented [36]. Such associations were driven by both 
physiological factors (e.g., stress hormone cortisol) and psychosocial factors 
(e.g., stress related eating behaviors) [36] [37]. In the current study, no signifi-
cant correlations were observed between baseline PSS and the weight loss effect, 
but the small sample size may have weakened the power to detect a significant 
association should it have been present. In a US weight loss trial, the perceived 
stress was predictive of weight regain during the maintenance period in previous 
weight loss interventions [38] [39]. Future interventions with larger sample size 
are warranted to provide more evidence on how baseline stress levels might pre-
dict weight loss levels, and take into consideration emotional management in 
obesity prevention. 

In the current study, the experience of one participant may exemplify the po-
tential benefits of mindfulness practice on weight management. She reported 
gaining 6.4 pounds during 12 weekly sessions, but a loss of 11.2 pounds during 
the 3 months’ period after the completion of sessions when she had more atten-
tively practiced mindfulness stress reduction to curb emotional eating.  

4.5. The Nature of the Specific Dietary Changes 

The nutrition education curriculum was developed with a focus on caloric con-
trol for weight loss, and meal planning for healthy eating. In response to main 
health issues among our targeted populations (e.g., 38.2%, 29.4% and 17.7% par-
ticipants reported on taking medications for hypertension, hyperlipidemia and 
diabetes respectively at the baseline visit) and overcoming main barriers to adopt 
healthier diets, the focus groups were conducted to understand participants’ 
perspectives on the program. Barriers included preparation time, cost, and taste 
preferences, against which we targeted small but tangible and affordable changes 
(Table 1). For example, one focus of the curriculum was to reduce sodium in-
take by replacing salt with herbs and spices in recipes, given (1) the average 
blood pressure measured at the baseline survey, which was around the prehy-
pertension benchmark (120 - 139 mmHg and 80 - 89 mmHg for systolic blood 
pressure and diastolic blood pressure respectively) [40]; and (2) the traditionally 
high dietary sodium consumption in the southeastern USA [41]. This recom-
mendation appeared to be readily adopted as the self-reported sodium intake 
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was reduced among the majority of participants in the program.  
Improved glycemic control indicated by the reduced blood HbA1c was ob-

served in the current study, suggesting that messages delivered by the program, 
e.g., portion control and the increase of consumption of plant protein as op-
posed to animal protein, was effective. A systematic review and meta-analyses 
reported an average of 0.41% Hb A1c reduction by Mediterranean diets [42], 
which is similar to the pescetarian diet recommended in the current program. 
Thus, the approximately 0.5% HbA1c reduction in the current study was a sub-
stantial improvement (P < 0.012) in glycemic control.  

After 12 weeks, serum cholesterol levels, particularly total-cholesterol levels 
and HDL-cholesterol levels, decreased, while the LDL-cholesterol levels did not 
change. It is difficult to interpret these findings which appear to indicate that di-
etary intake behavior change had occurred among participants. Our conclusion 
is supported by the reduced % energy from the fat intake along with the in-
creased % energy from the protein intake among participants during the pro-
gram. In previous dietary studies, similar acute changes of cholesterol profiles 
were reported through reduced consumption of animal meat [43] [44], or 
through modified diets, i.e., switching from high-fat to low-fat, or replacing sa-
turated fatty acids by polyunsaturated fatty acids [45] [46] [47] [48]. In addition 
to absolute cholesterol levels, an improved cholesterol profile, e.g, the reduced 
ratio of LDL-cholesterol to HDL-cholesterol, was observed in some studies [46] 
but not others. A previous metabolic study suggests that during dietary changes 
the reduction of HDL-cholesterol is due to the slower formation of 
HDL-cholesterol particles [48], thus would be temporary and less worrisome. 
Future interventions should work on optimizing lipid profiles during the inter-
vention, i.e., reducing LDL-cholesterol levels while improving the LDL-choles- 
terol to HDL-cholesterol ratio. 

During the intervention, recipes with a short list of ingredients were more 
likely to be tried by participants at home. “Eggplant pizzettes” was such an ex-
ample. With just five ingredients and less than half an hour needed for prepara-
tion, this dish was listed as one of the most liked recipes and some participants 
mentioned that they had tried this recipe at home during the survey after the 12 
weekly intervention. On recipe handouts, we listed the estimated price of each 
dish with the majority of them being less than $5 per serving. We tried to intro-
duce a variety of ethnic dishes, but “stir fried tofu” or “lentil loaf” was rather 
poorly received. Substituting fish for red meat in the meal was well accepted, 
with items such as “tuna casserole” and “salmon macaroni salad”. Traditionally, 
southern black diets, or so called “soul food”, mainly consisted of pork/bacon, 
lard, sugar, molasses, chicken and cornmeal [49]. Other than sweet potatoes, 
vegetables were “peripheral foods” which included cabbage, collard greens, and 
mustard greens, and were usually cooked by being boiled with pork fat until they 
tasted “rich” [49]. Although urbanization and other social changes over time 
have introduced variety into African Americans’ diets, the cultural influence still 
exists in their food choices today [50], as the high-fat and salt and low-fiber diets 
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were independent of socio-economic status among African Americans [51]. In 
the current study, 24-h dietary records at the completion of 12 weekly sessions 
showed that participants still mostly consumed foods they had been accustomed 
to prior to the program. They did report on having tried healthier ways of food 
preparation, e.g., using baking instead of frying. Our experience suggests that 
ease of preparation, convenience and familiarity are a major key to adopting 
healthy dietary habits.  

4.6. Impact of the Partnership on Project Activities 

The current study exemplifies a collaboration between academic researchers and 
community partners who have built an enduring community engaged research 
relationship. African American churches provide established social networks in 
which maladaptive lifestyles can be addressed [52]. The pastor and his wife were 
actively involved in the program and served as peer models. The pastor delivered 
healthy living messages which were integrated with bible scripture. The pastor’s 
wife and other church members assisted with food preparation. Involvement of 
the pastor and his wife in these ways is probably a unique feature of this pro-
gram. Also, the church has facilities for group activities which serves as a sup-
portive environment for exercise [53] [54] [55]. Some of the participants com-
mented that coming to the group exercise at the church was how they could mo-
tivate themselves to reach their goal of doing workouts twice a week at home. 
Preliminary results of our outcomes were disseminated among the participants 
promptly through email or regular mail.  

5. Limitations and Strengths of the Study  

Limitations of the present study include a relatively small sample and a pre-post 
design with no control group. However, such pilot studies are necessary to better 
understand the methods and procedures applied and to improve future pro-
grams on a larger scale [56] [57]. The small sample size may have contributed to 
some of the non-significant effects of the intervention, but study results will help 
in calculating the sample size for a future intervention. Food intake was 
self-reported, which could not rule out effects of social desirability attitudes of 
participants with respect to underreporting and/or over-reporting [58]. Two nu-
trient analysis softwares were used for nutrient analysis in round 1 and 2 respec-
tively due to the availability of the two nutrition data systems at the time of data 
analysis, but dietary intake of each participant was analyzed by the same soft-
ware to examine the pre- and post-intervention difference(s). Blood pressure 
and PSS data were collected only at baseline.  

The majority of participants were women. Women usually play the role of ga-
tekeeper for the family, particularly in meal preparation. Educating women 
could be helpful to let intervention messages reach the entire family, but nega-
tive comments from the family about healthy diets can also discourage women 
from putting more effort into cooking healthy meals, based on comments from 
our participants. Thus, creating a supportive family environment should be con-
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sidered in the future. Furthermore, future interventions should emphasize the 
recruitment of male participants, for whom limited publications have been 
available [18]. Some previous studies applied a supporting buddy component, 
i.e., letting participants invite their spouse or friends to attend the program to-
gether [59] [60], which could help to recruit more male participants.  

The age of participants ranged from 45 to 77 years. Thus participants were 
different from each other regarding their health conditions and employment 
status (e.g., fully employed, unemployed, retired) and family obligations (e.g., 
living with young children, living alone, etc). Consequently, they dealt with dif-
ferent barriers or facilitators, such as expense, time, and/or daily priorities for 
planning meals, engaging in physical activities, and coping with stress. In this 
program, the participants had a chance to communicate with the counselors ei-
ther through group discussion or one-on-one exchanges during the sessions, but 
such exchanges were limited by the time available. A small proportion of partic-
ipants reported on taking medicine to control their blood lipid levels (29.4%) 
and blood glucose levels (17.7%) at baseline. We did drop the data of one par-
ticipant who reported on starting to take medications for the diabetic condition 
after the program was initiated. 

Major strengths of the current study included the collection of blood samples 
to measure cardiometabolic biomarkers, and Armband data to obtain an objec-
tive measure of physical activity levels.  

6. Conclusions : Lessons Learned and Future Directions 

Based on our experience with this pilot program, we suggest that (1) modifying 
meals with foods that participants are familiar with, instead of introducing novel 
foods may be more feasible for dietary change on the long term; (2) performing 
exercises that can be integrated into daily housework activities or can be carried 
out indoors may better help to reduce sedentary activity time, such as prolonged 
TV watching and sitting. Also, for sustainability, regular group exercise sessions 
at convenient locations such as church or other convenient locations should be 
encouraged after the intervention is completed; (3) engaging in activities such as 
yoga, deep breathing, and/or listening to soft music at home is a feasible ap-
proach for the participants to practice mindfulness, and practicing on a regular 
basis should be emphasized; and (4) providing more accessible personalized 
health messages may enhance the efficacy and sustainability of interventions. 
Getting feedback through focus groups and interactive exchanges throughout 
the intervention sessions was a key feature for successful program development 
and implementation in the current program. 

Future interventions are warranted to personalize intervention approaches on 
coping with emotional eating, encouraging age- and physically-appropriate 
physical activities, applying feasible and affordable dietary modifications among 
at risk minorities with limited resources. Also, future church-based interventions 
with larger sample size and control are warranted to examine how baseline cha-
racteristics such as stress levels may be predictive of program outcomes. Further, 
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as a more accurate and objective assessment approach, biomarkers should be 
used to monitor behavioral changes. Findings from this pilot study would be 
helpful in the development of future community based interventions on weight 
control, and amelioration of diabetes and cardiovascular disease risk factors. 
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