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Abstract

Background: Community-based participatory research (CBPR) has been recognized as an important approach to
develop and execute health interventions among marginalized populations, and a key strategy to translate research
into practice to help reduce health disparities. Despite growing interest in the CBPR approach, CBPR initiatives
rarely use experimental or other rigorous research designs to evaluate health outcomes. This behavioral study
describes the conceptual frameworks, methods, and early findings related to the reach, adoption, implementation,
and effectiveness on primary blood pressure outcomes.

Methods: The CBPR, social support, and motivational interviewing frameworks are applied to test treatment
effects of a two-phased CBPR walking intervention, including a 6-month active intervention quasi experimental
phase and 12-month maintenance randomized controlled trial phase to test dose effects of motivational
interviewing. A community advisory board helped develop and execute the culturally-appropriate intervention
components which included social support walking groups led by peer coaches, pedometer diary self-
monitoring, monthly diet and physical activity education sessions, and individualized motivational interviewing
sessions. Although the study is on-going, three month data is available and reported. Analyses include
descriptive statistics and paired t tests.

Results: Of 269 enrolled participants, most were African American (94%) females (85%) with a mean age of
43.8 (SD = 12.1) years. Across the 3 months, 90% of all possible pedometer diaries were submitted.
Attendance at the monthly education sessions was approximately 33%. At the 3-month follow-up 227 (84%)
participants were retained. From baseline to 3-months, systolic BP [126.0 (SD = 19.1) to 120.3 (SD = 17.9)
mmHg; p < 0.001] and diastolic BP [83. 2 (SD = 12.3) to 80.2 (SD = 11.6) mmHg; p < 0.001] were significantly
reduced.

Conclusions: This CBPR study highlights implementation factors and signifies the community’s active participation
in the development and execution of this study. Reach and representativeness of enrolled participants are
discussed. Adherence to pedometer diary self-monitoring was better than education session participation.
Significant decreases in the primary blood pressure outcomes demonstrate early effectiveness. Importantly, future
analyses will evaluate long-term effectiveness of this CBPR behavioral intervention on health outcomes, and help
inform the translational capabilities of CBPR efforts.
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Background
Community-based participatory research (CBPR) has
been recognized as an important approach to develop
and execute health interventions among marginalized
populations, and a key strategy to translate research
into practice to help reduce health disparities[1]. The
CBPR approach is designed to ensure community parti-
cipation in all aspects of the research process and build
equitable community-academic partnerships[2]. Gaining
trust in vulnerable communities and promoting inter-
vention program sustainability have been noted as
essential elements of CBPR. Despite growing interest in
the CBPR approach, the literature reveals numerous
deficits related to evaluating health outcomes[2,3]. Most
notably, CBPR research initiatives rarely use experimen-
tal or other rigorous research designs[4,5]. For example,
in a seminal systematic review, only 12 of 60 CBPR stu-
dies evaluated an intervention, and of these only four
were randomized-controlled trials[2]. This report con-
cluded insufficient evidence and too much variation to
establish effectiveness among reviewed CBPR studies[2].
In a more recent critical review of both empirical and
nonempirical participatory research literature, a similar
conclusion was noted including lack of consistency in
the use, measurement, and reporting of both process
and outcome measures[3]. To accurately evaluate the
translational capability of CBPR efforts, experimental
approaches that consider and report on validity issues
and establish both short- and long-term effectiveness of
intervention efforts on health outcomes are needed[6,7].
CBPR creates an interesting paradox between balan-

cing internal and external validity issues that can further
obscure long-standing and complicated questions sur-
rounding validity issues within effectiveness trials
[3,7-10]. Importantly, CBPR is founded upon data shar-
ing and community dissemination efforts, as well as uti-
lizing culturally appropriate recruitment strategies,
intervention approaches, and measurement instruments.
However, these founding principles can simultaneously
compromise internal validity issues, as well as threaten
external validity and the generalizability of research out-
comes to other communities. For scientific advancement
of the CBPR field, there is a need for increased atten-
tion to and reporting of both internal and external
validity factors, including but not limited to study
design, measurement and instrumentation, statistical
power, reach, effectiveness, adoption, implementation
and maintenance[7,8,11]. Lack of scientific rigor in
study designs and lack of attention to balancing internal
and external validity issues may threaten dissemination
of CBPR trials into the scientific literature, disqualify
them from important systematic reviews, and conse-
quently impede the funding and support of CBPR
efforts.

The current study is a community-based participatory
research (CBPR) walking intervention, H.U.B. City Steps,
designed to address two of the most notable health prio-
rities, a lack of physical activity and a high prevalence of
cardiovascular disease (CVD), among African Americans
residing in Hattiesburg, Mississippi. Unfortunately,
racial/ethnic and state disparities are well-documented
for this population for numerous CVD risk factors
including hypertension (HTN), lack of physical activity,
and overweight/obesity[12,13]. This study applies the
CBPR[14], community capacity[15], social support
[16,17], and motivational interviewing frameworks[18]
to address three overarching research aims including: 1)
to develop and assess community capacity to promote
physical activity and healthy food choices, 2) to test
treatment effects of a 6-month CBPR walking interven-
tion on systolic blood pressure (SBP) among all walking
participants, and 3) to test the dose effects of 4 versus
10 follow-up motivational interviewing telephone con-
tacts on systolic blood pressure (SBP) over a 12-month
maintenance phase. Although this study is on-going, the
purpose of this paper is to describe the CBPR methodol-
ogy of H.U.B City Steps, and provide early findings
related to the reach, adoption, implementation, and
effectiveness on primary blood pressure outcomes.

Methods
Study design and power calculation
All phases of this research were approved by The Uni-
versity of Southern Mississippi’s Institutional Review
Board, and informed consent and a medical disclaimer
were obtained from all participants upon enrollment
into the study. To provide benefit to all community par-
ticipants and advance the scientific rigor of CBPR trials,
this CBPR study utilized a 2-phase design approach.
The first 6-month intervention phase was a quasi
experimental design to assess the effectiveness of inter-
vention treatment effects on SBP. During this phase, all
enrolled walking participants were offered the same 6-
month intervention which included social support pro-
vided by walking group volunteer leaders (designated
“coaches”), motivational interviewing provided by inter-
vention staff, pedometer diary self-monitoring, and five
monthly education sessions. The second 12-month
maintenance phase is a randomized controlled trial to
assess the treatment effects of a low versus high dose of
motivational interviewing delivered via telephone. Over
the 12-month maintenance phase, the low treatment
arm will receive four additional telephone motivational
enhancement sessions while the high treatment arm will
receive 10 additional motivational enhancement ses-
sions. Between the two groups, the motivational
enhancement sessions are designed to be of similar con-
tent, quality and session length.
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This study was powered to test the treatment effects
of the motivational interviewing dose at 18-months on
SBP, while controlling for 6-month intervention treat-
ment effects. Anticipating a 20% attrition rate at 18-
months, 267 participants were enrolled. The projected
sample at 18-months (N1 = N2 = 106) provides 80%
power to detect a moderate effect size of 0.4 [difference
of 6 (SD = 15) mmHg between groups] with an alpha of
0.05.

Hattiesburg community & targeted population
Hattiesburg, located in southeast Mississippi, has a
population of approximately 45,000 residents. The med-
ian household income of Hattiesburg is $24,409, which
is lower than state and national averages at $31,330 and
$41,994, respectively [19]. The city is approximately 47%
African-American and 49%White. Twenty-four percent
of deaths among non-whites in 2007 in Hattiesburg
were attributable to heart disease, cerebrovascular dis-
ease, and stroke, but no incidence or prevalence data
are available for these or other conditions at the city or
county level [13]. For non-whites in the nine county
southeast Mississippi public health district in which
Hattiesburg is located, the prevalence rate for hyperten-
sion in 2007 was 43%[12].
Recruitment efforts were primarily directed toward

African American residents; however race/ethnicity was
not an exclusion factor. Eligibility criteria included 18
years of age or older, English-speaking, non-institutiona-
lized, and residing in the Hattiesburg area. Participants
with blood pressure over 180/110 were directed to
obtain immediate medical attention and were disquali-
fied from participating; however, all other participants
were eligible for study participation regardless of blood
pressure status and medication regimen.

Engagement of community members and the
community-based participatory process
HUB City Steps was planned in the context of a com-
munity-wide wellness initiative, Get Healthy Hattiesburg
(GHH), led by the mayor’s office. One of the priorities
of the GHH steering committee was to increase physical
activity in the community. The city of Hattiesburg and
its GHH steering committee collaborated with the Uni-
versity of Southern Mississippi in preparing the grant
application that funded HUB City Steps. University
researchers shared with the GHH steering committee
information about the design and outcomes of a feasibil-
ity study and pilot test of a community walking inter-
vention successfully conducted in a rural Mississippi
community [20-24]. Together, these collaborators
adapted the 6-month quasi-experimental intervention
design previously used by proposing in the grant appli-
cation to target members of neighborhood associations

in majority African American city wards, a recruitment
approach that was already being used by GHH. When
the HCS CBPR intervention project was funded, GHH
steering committee members were invited to become
part of a community advisory board (CAB) for HCS. In
configuring the HCS CAB, HCS project staff also
recruited as members other individuals who were
engaged in community networking and advocacy/service
provision within the targeted African American commu-
nity in Hattiesburg, and/or in health promotion in the
broader community. Invitations were issued to an initial
organizational meeting that took place in November
2008, at which attendees were oriented to the concepts
of CBPR and to the pilot intervention. Membership sta-
bilized at 21 members, who are affiliated with local city
and county government (n = 5), public and private
health and medical clinics and agencies (n = 9), organi-
zations with an educational mission, including the local
school district and the Extension Service (n = 4), and
private non-profit community organizations (n = 3).
Twenty members are female, 14 African American (AA)
and 7 White, and the median age range of members is
31-40.
During its first seven months of monthly meetings, the

CAB created a community capacity building action plan
for physical activity, and as part of that plan, completed
such tasks as creating a vision and mission statement,
naming the intervention, and designing a logo. The
community capacity building action plan, described else-
where[15], utilized Lempa and colleagues’ framework for
community capacity[16] and applied lessons learned
related to community capacity through the prior pilot
intervention[25]. The CAB also took on the responsibil-
ities of providing oversight and guidance related to
intervention implementation, evaluation, and planning
for sustainability. As part of the action plan, the CAB
identified community gatekeepers related to the HUB
City Steps intervention. These were individuals who
were perceived by the CAB as having the potential to
influence the development or success of the interven-
tion, by virtue of their holding positions of respect or
influence within health, government, education, neigh-
borhood, social service and church settings in the Afri-
can American community or the larger geographic
community of Hattiesburg. For the purpose of interven-
tion adaptation and tailoring, community gatekeepers
were invited to attend one of three community conver-
sation workshops held during July-August 2009, and a
similar workshop was held with members of the Com-
munity Advisory Board. The workshops were facilitated
by a research staff scientist with extensive experience in
community health planning, and used a focus group
type methodology (unpublished data). The community
conversations elicited input on a variety of aspects of
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intervention planning, including recruitment of walking
coaches and participants, retention of participants, inter-
vention design, scheduling and format of education ses-
sions, and data collection procedures. Participants in the
four community conversation sessions numbered 25, of
which 20 were African American and 23 were female.
Results summaries were provided to the research staff
and recommendations were incorporated into protocols
and manuals of procedures. For example, the mainte-
nance phase design was modified to randomize partici-
pants to a low or high dose motivational interviewing-
based telephone follow-up, rather than randomizing half
the participants to a reminder-only maintenance group
to receive quarterly calls about health fair opportunities.

Conceptual framework
In addition to CBPR and community capacity, social
support and motivational interviewing frameworks were
used to undergird this project. These frameworks share
something of a common orientation in that each focuses
away from the trained professional and towards the
individual or community owning the problem or chal-
lenge. For examples, social support emphasizes the role
of family, friends, and community to provide comfort
and encouragement[18,26], and MI calls forth the indivi-
dual’s problem-solving skills to address behavior change
[19]. Research indicates that social support predicts
increased physical activity either directly or indirectly
through its impact on self-regulation and self-efficacy
[27-31]. Including social support as a component in
community physical activity interventions has been
strongly recommended by the Task Force on Commu-
nity Preventive Services based on a systematic review of
physical activity interventions[32,33]. Social support has
also been shown to be an indirect predictor of maintain-
ing long-term physical activity and has been found to be
an important psychosocial construct in behavioral inter-
vention research in African American populations
[34-36].
Motivational interviewing (MI) is a collaborative, par-

ticipant centered counseling approach aimed at
strengthening internal motivation to change a behavior
[19,37]. Developed as a non-confrontational style, MI
represents an important shift in addressing behavioral
change by focusing on evoking an individual’s reasons,
needs, and desires for change while recognizing that
ambivalence about change is natural and must be
resolved by the individual[38]. MI has been studied
extensively and shows promise as an efficacious inter-
vention in diverse settings and with an assortment of
health issues[39]. Although these studies generally sup-
port the use of MI as an approach for improving dietary
and physical activity behaviors[40], there are some lim-
itations to the existing body of research. For instance,

more examination of MI’s efficacy relating to health
behavior promotion among low income, minority, and
rural participants is warranted[41]. Furthermore, little is
known about what MI dose is needed to promote and
sustain health outcomes, and there are no known
empirical studies that have examined the effectiveness of
different MI doses[42].

Researchers, intervention staff, and delivery agents
The research staff included contributions from eight doc-
toral level researchers (KY, JZ, CC, BW, MM, EM, CL,
MW) and three master’s level researchers (DC, AS, KZ).
The community intervention staff included three full-time
master’s level African American women including an
intervention coordinator who served as the primary liaison
between the CAB and academic team, and also supervised
the coach recruitment and retention coordinator and par-
ticipant recruitment and retention coordinator.
Outcome data collections were staffed by a variety of

individuals from both community and academic settings.
Seven AA and one White woman were employed as
community research assistants, serving as greeters,
check-in personnel and escorts during data collection
sessions, and providing child care as needed. They
underwent a two-hour training session which included
content on intervention goals, methods, and schedule, as
well as participant confidentiality.
Anthropometric, biological, and fitness variables were

assessed by trained exercise science and kinesiotherapy
students (n = 18; 9 male; 2 AA, 15 White, 1 Hispanic).
All students had completed a credit course in Exercise
Testing and Prescription which included skill develop-
ment, practice and evaluation of competency by the
course instructor for all anthropometric measures, blood
pressure, and the 6-minute walk test. All data collectors
were specifically trained on study assessment protocols
and required to demonstrate proficiency to the data col-
lection coordinator for this area. Total training time was
approximately three hours. Four of the 18 students were
also trained to assess blood parameters using the Choles-
tech analyzer. In a 60-minute session, they were
instructed on use of the Cholestech and in sterile proce-
dures in the collection of capillary blood and handling of
hazardous waste. Each student was required to perform
2-3 analyses on other individuals before being certified to
perform this assessment during study data collection.
Six psychology graduate students (5 female; 1 AA, 5

White) served as interviewers, along with project
research staff. All interviewers received six hours of
classroom training and interviewing practice with other
interviewers as well as engaging in home study. Training
content included general interviewing skills as well as
instrument-specific training, with a question by question
review and use of response hand cards, on all psycho-
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social and demographic questionnaires and the food fre-
quency questionnaire. Each interviewer was observed by
the trainer while completing a minimum of three prac-
tice interviews. A booster session was held prior to each
subsequent data collection.
Five doctoral level psychology graduate students and

three master’s level registered dietitians provided the
MI. Seven were female, two AA and six White, with an
average age of 28.1 (SD = 4.7). The counselors had 2.1
(SD = 1.9) years experience providing general clinical
services. Training of MI counselors followed suggestions
offered by Madson, Loignon and Lane[43] and consisted
of 16 hours of didactic and experiential activities aimed
at building skill in MI. Finally, the MI counselors con-
ducted three audiotaped mock sessions following the
study protocols, which were reviewed by fellow MI
counselors and by the MI Intervention Director (a
member of the Motivational Interviewing Network of
Trainers) to assess counselor fidelity to the protocols
and to provide formative feedback. Throughout the
intervention fidelity was monitored through multiple
means. First, participants completed the Client Evalua-
tion of MI which assesses the client perception of a
counselor’s MI behavior[44]. Next, MI counselors com-
pleted a session specific checklist of activities they were
to implement in each meeting with a participant. Finally,
MI counselors completed the Therapist Evaluation of
Motivational Interviewing which aims to assess the
counselors’ perception of MI consistent behavior during
each counseling session. Feedback was also provided
throughout the intervention about fidelity to the proto-
col based on review of these measures.
Education sessions were led by four community health

professionals (all female, two AA, two White) trained to
conduct the nutrition education component of each ses-
sion, assisted by two fitness instructors (both AA) who
led the exercise component of each education session.
The nutrition education session leaders, who were pro-
fessional health educators or registered dietitians, parti-
cipated in five hours of training conducted by research
staff which focused on session content and its concep-
tual underpinnings, session format, and the rationale
and procedures for maintaining fidelity to the session
content. Each session leader practiced conducting an
education session while adhering to the fidelity monitor-
ing guide for the session and being observed and cri-
tiqued by her peer session leaders and training staff.
Because each education session was delivered three
times, research staff fidelity monitors provided formative
feedback after the first of the three sessions.

Coach recruitment & training
The community intervention staff recruited walking
group leaders using flyers and word-of-mouth, assisted

by the CAB, City of Hattiesburg collaborators, and com-
munity agency contacts. Beginning August 1, 2009, an
online application was posted through the university
Human Resources website to allow all individuals inter-
ested in becoming walking coaches an opportunity to
apply for the position. Initially, 28 coaches were hired.
Of those, 26 completed the orientation session. At the
end of the intervention participant enrollment, 21 of the
originally hired coaches remained and three replacement
coaches were added, yielding 24 walking coaches (23
female; 23 AA, 1 White) when the intervention began.
Walking coaches participated in 16 hours of training,
which included content on program goals, intervention
design, protocols and procedures, walking coach respon-
sibilities and compensation, group leadership and moti-
vation, and CPR and first aid.

Participant recruitment
HUB City Steps was publicized broadly to the target
community over the six months preceding the interven-
tion kick-off. Community buy-in and awareness was
aided through efforts of community intervention staff,
city of Hattiesburg partners, CAB members, walking
coaches, and other community stakeholders. Informa-
tion about HCS was shared with community members
in a number of ways, which included word of mouth
and distribution of brochures and flyers by personal
contact and through participation of HCS staff in other
scheduled community events such as Night Out Against
Crime and community health fairs. A HCS flyer pro-
vided to all potential participants during community
events and recruitment activities conducted by staff and
coaches used a Frequently Asked Questions format,
describing each component and expectations for partici-
pation. The two phase approach was described, includ-
ing the 6 month intervention phase and the assignment
to one of two follow-up approaches during the 12
month maintenance phase.
As part of the walking coach training, each coach

received training on participant eligibility and recruit-
ment strategies, and was directed to recruit 10-12 per-
sons to serve as walking participants on his/her team.
Research staff and CAB members helped to identify
potential participants. During the recruitment process,
research staff compiled a membership list for each walk-
ing group, consisting of potential participants who had
been nominated by a coach, staff member, or stakeholder,
or who had self-identified as interested in participating.
Final eligibility was determined using a pre-enrollment
screening form, which was collected from each potential
participant by her/his coach, and reviewed by project
staff to determine eligibility and need to obtain a medical
release to participate, required of anyone who answered
yes to one or more of five screening questions.
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Intervention components
Coaches group leadership and social support
During the recruitment phase, walking coaches identi-
fied and contacted potential group members, informed
them, as part of the informed consent process, of the
responsibilities of joining HUB City Steps, provided and
collected pre-enrollment screening forms, and advised
and reminded group members regarding making enroll-
ment appointments. Once participants were enrolled,
coaches performed the following functions for their
walking groups: contacted each group member weekly
to encourage routine walking; worked with each partici-
pant to set individual weekly walking goals; encouraged
each group member to walk throughout each week;
arranged group walking and health-related activities at
their discretion (minimum of two per month required);
monitored each group member in completing and sub-
mitting walking records; notified group members about
upcoming educational sessions and data collection
health assessments; served as a liaison between walking
group members and project staff by conveying any ques-
tions or problems to the staff. The coaches were also
required to perform all the responsibilities expected of
participants, including submitting walking logs and
attending data collection health assessments and educa-
tion sessions.
Coaches were paid at a rate of $15.00 per hour for

training, recruitment of group members up to a total of
15 hours, and for walking group leadership activities up
to 8 hours per week during the intervention phase. Coa-
ches maintained participant contact logs, and submitted
biweekly time sheets to the community coordinator.
Coaches were provided with biweekly progress reports
on their group members’ activity which were generated
from the submitted walking logs.
Pedometer diary self-monitoring
Each participant received a Yamax pedometer (Yamax
model SW-701, Yamax corporation, Tokyo, Japan),
and the intervention staff provided face to face
instruction on pedometer use and individualized stride
calibration. Participants were instructed to wear the
pedometer on their waist during waking hours, to
remove only upon showering, bathing or swimming,
and to reset the pedometer to zero each morning. Par-
ticipants had the option of recording their daily steps
on weekly pedometer diary postcards or recording
daily steps through logging on to the intervention’s
website. Coaches were responsible for encouraging
their team members to record their step counts and
submit their weekly diaries. Monthly step count
reports that illustrated each team members ’ step
count, as well as the total team’s step count, was gen-
erated and distributed to each group at the monthly
education sessions.

Education sessions
The monthly education sessions lasted approximately 90
minutes and included a group physical activity, sharing
time for successes and challenges, education focused on
the principles of the DASH diet[45], and time for ques-
tions and evaluations. Each monthly session was offered
three times at varying times, days of the week, and loca-
tion to accommodate participants’ schedules and encou-
rage broader participation. The Transtheoretical Model
of Change, and most notably the processes of change,
were used to guide development, execution, and evalua-
tion of the education sessions[46]. In brief, the monthly
education sessions focused on: 1) the negative side
effects of high blood pressure and the benefits of exer-
cise in controlling BP; 2) the DASH diet and community
options available for exercise and healthy eating; 3) pro-
blem solving techniques related to cooking and the role
of sodium in controlling blood pressure; 4) empowering
the participant to implement healthy lifestyle changes;
and 5) healthy choices when eating out and identifying
triggers that may influence unhealthy menu choices. A
sixth monthly session was a celebration event. Atten-
dance was recorded at each session and session evalua-
tions were completed by attendees.
Motivational interviewing
The outcome measures described below were framed as
a health assessment for the participants. Immediately
upon completing the health assessment, a ‘Know Your
Numbers’ card was provided to each participant which
detailed individual blood pressure, anthropometric and
biological results, and dietary intake. This card served as
a central point of discussion for MI. Participants
engaged in a one-on-one MI session aimed at building
participant internal motivation to adopt health eating
and exercise behaviors and to develop an individualized
change plan at baseline, which was reviewed and
updated at subsequent data collection time points.

Outcome Measures
All outcome measures are scheduled at baseline, 3
months, 6 months and 18 months (or 12 months post-
intervention). A data collection manual of procedure
was developed to detail standardized guidelines for
assessing all outcome measures. Data collection
occurred at a local community center, conveniently
located for study participants.
Medical history, background, and dietary intake
A medical history questionnaire was used to assess diag-
nosis and prescribed medications related to blood pres-
sure, blood sugar and cholesterol. A medication
adherence questionnaire was also added at the 3-month
time point. Additional background information included
fasting and smoking questions along with demographics.
The National Cancer Institute’s (NCI) Five-Factor
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Screener was used to monitor dietary intake. This valid
18-item screener approximates intake of fruits and vege-
tables servings, grams of fiber, teaspoons of added sugar,
milligrams of calcium, and dairy servings[47,48].
Anthropometric, biological, and fitness variables
Blood pressure, height, weight, body composition, lipids,
glucose, and the 6-minute walk test were assessed. Sys-
tolic and diastolic blood pressure was assessed using an
OMRON HEM-907XL automatic inflation sphygmo-
manometer. Height was measured using a portable sta-
diometer and a Tanita Body fat analyzer model TBF-
310T was used to measure weight and percent body fat
and to calculate body mass index (BMI). Non-fasting
cholesterol, triglycerides and glucose were assessed
using the Cholestech LDX Lipid Analyzer. As a measure
of fitness, the 6-minute walk test was completed. The 6-
minute walk test (6MWT) is an objective, simple, inex-
pensive, and relatively safe exercise test and has been
identified as the test of choice when using a functional
walk test for research purposes[49,50]. The self-paced
6MWT assesses the submaximal level of functional
capacity by having participants cover as much distance
as possible on a hard, flat, 120 meter circuit within six
minutes without running. The 6MWT has been shown
to have high reliability and high ability to discriminate
between functional levels in a high-function population
[51].
Psychosocial measures
Previously validated psychosocial instruments were used
and adapted for this study and included social support
for physical activity[52], treatment self-regulation for
physical activity and treatment self-regulation for diet
[53], and processes of change for physical activity[54].
The adapted instruments included physical activity
social support from coaches (11 items, 3-sub-scales: gui-
dance, reliable alliance, reassurance of worth); physical
activity social support from walking group members (12
items, 3-sub-scales: guidance, reliable alliance, social
integration); treatment self-regulation for diet and physi-
cal activity (15 items each, 4-sub-scales each: amotiva-
tion, external, introjection, identification and
integration); and processes of changes (30 items, 10 sub-
scales: stimulus control, social liberation, reinforcement
management, helping relationships, counter condition-
ing, self-liberation, self-reevaluation, environmental ree-
valuation, dramatic relief, and consciousness raising).
Two phases of formative testing were conducted with
individual’s representative of the target population on
the adapted psychosocial instruments, including cogni-
tive testing with five individuals and pilot testing with
20 individuals. Feedback resulted in wording, question
structure, and format changes and promoted cultural
appropriateness of survey items for use with the target
population. Cronbach’s alphas and item analysis

statistics were used to evaluate the internal consistency
of the psychosocial instruments on the baseline data.
The majority (24 of 29) of scales and subscales demon-
strated strong internal consistency with Cronhbach’s
alpha ≥0.70 when item composition was maintained
from the intended item clustering. Moderate internal
consistency ranging with Cronhbach’s alpha from 0.44-
0.63 was noted for five scales including amotivation for
physical activity, amotivation for diet, dramatic relief,
self-liberation, and social liberation.

Data analyses
Descriptive statistics including means, standard devia-
tions, frequencies, and percents were used to summarize
demographics, participation and compliance rates, and
outcome variables. Paired t tests were used to examine
the difference in blood pressure between baseline and 3-
month follow-up among all study participants. A further
subgroup analysis was conducted to examine the differ-
ence in blood pressure among participants with normal
blood pressure, participants diagnosed with high blood
pressure and taking medication, and participants diag-
nosed with high blood pressure but not taking any med-
ication in the past 30 days. All statistical analyses were
performed using the SAS 9.1.3 statistical software pack-
age (SAS Institute Inc., Cary, NC). A critical value of .05
was adopted for significance testing in bivariate
comparisons.

Results
Study sample
Of the 269 enrolled participants, most were African
American (94%) females (85%) with a mean age of 43.8
(SD = 12.1) years (Table 1). Additional demographic
information including marital status, socioeconomic sta-
tus, BMI, and self-reported health status are detailed in
Table 1. Half of the participants had completed a college
education and the approximated average annual income
was $32,200. Of all participants, 90% were categorized
in an unhealthy BMI status. In terms of representative-
ness, this study was specifically designed to target a
higher proportion of African Americans. Recruitment
efforts resulted in a higher proportion of women than
men. The average annual income of enrolled partici-
pants was comparable to state averages ($31,330), but
higher than regional averages ($24,409). The prevalence
of hypertension among enrolled participants at baseline
(42%, see Table 2) was nearly identical to the targeted
region of 43%.

Three-month participation and retention rates
Across the first 3 months, 90% of all possible pedometer
diaries were submitted. Compliance rates for maintain-
ing and submitting pedometer diaries reveal that 33.8%
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of participants turned in 100% of their weekly ped-
ometer diaries and 54.6% were at least 80% compliant
with submitting weekly pedometer diaries. Attendance
at months 1, 2, and 3 education sessions were 33.1%,
34.9%, and 32.7%, respectively. Among participants,
34.8% attended one session, 29.6% two sessions, and
35.6% three sessions. At the 3-month follow-up data
collection 227 (84%) participants were retained.

Although there were no significant differences in sex
distribution, race, education, marital status, income and
health status between the participants who enrolled and
those retained at 3-months, young participants were sig-
nificantly more likely to drop out. All 269 participants
at baseline and 227 participants at the 3-month follow-
up participated in the individualized MI sessions.

Three-month preliminary BP outcomes
From baseline to 3-months, systolic and diastolic BP
were significantly reduced by about 6 and 3 mmHg,
respectively (p < 0.001) (Table 2). In subgroup analyses
participants with normal blood pressure and participants
diagnosed with high blood pressure and taking medica-
tion in the past 30 days achieved a similar significant
reduction in both systolic and diastolic blood pressures.
However, no significant blood pressure differences were
found when the analyses were restricted to participants
diagnosed with high blood pressure but not taking any
medication in the past 30 days.

Discussion
This study details important conceptual and methodolo-
gical approaches of a CBPR intervention to reduce BP
in an African American community, and establishes
early findings related to the implementation, reach,
adoption, and effectiveness. This study highlights
numerous implementation factors and signifies the com-
munity’s broad and active participation in the develop-
ment and execution of this study, as well as important
information related to the settings and delivery agents.
In terms of reach and representativeness, utilizing com-
munity coaches to recruit participants resulted in an
adequate sample size. The fact that women and higher
SES residents were more likely to participate is a similar
phenomenon noted across health behavior research stu-
dies, yet is important to consider in the generalization
of findings to other communities. Future efforts are
needed to understand factors that impact engagement as
well as barriers to participating in CBPR interventions
among men and lower SES residents. Preliminary adop-
tion data indicate that adherence to pedometer diary
self-monitoring was better than participation in the edu-
cation sessions. Early effectiveness is demonstrated
through the significant decrease in the primary blood
pressure outcomes. Future analyses will include evalua-
tion of 6- and 18-month (maintenance) outcome vari-
ables including the described anthropometric, biological,
and fitness, psychosocial, and dietary variables. Process
data including fidelity to treatment or up-take of inter-
vention components will also be evaluated to determine
effectiveness on targeted health outcome.
Among all participants in our study the statistically

significant 3-month effect size was about 0.30 for

Table 1 Socio-Demographic Characteristics of Study
Sample

frequency Percentage

N (%) 269 100%

Sex

Male 40 14.9%

Female 229 85.1%

Age (mean ± SD) 269 43.8(12.1)

Race

Black or African American 254 94.4%

White 14 5.2%

American India or Alaska native 1 0.4%

Education

<11th grade 12 4.5%

12 grade (high school grad/GED) 41 15.2%

Trade or VOC school 13 4.8%

Some college 61 22.7%

College degree 76 28.3%

Some graduate or professional school 19 7.1%

Graduate level or professional degree 47 17.5%

Total income in the last 12 months

Less than $9,999 40 14.9%

$10,000-$19,999 36 13.4%

$20,000-$29,999 54 20.1%

$30,000-$39,999 37 13.8%

$40,000-$49,999 30 11.2%

≥$50,000 71 26.4%

Marital status

Now married 113 42.0%

Widowed 12 4.5%

Divorced 47 17.5%

Separated 8 3.0%

Never married 89 33.1%

BMI

Normal (18.5-24.9) 26 9.7%

Overweight (25-29.9) 52 19.3%

Obese (30-34.9) 77 28.6%

Morbidly obese (≥35) 114 42.4%

Health status

Excellent 19 7.1%

Very Good 54 20.1%

Good 130 48.3%

Fair 60 22.3%

Poor 6 2.2%

Note: SD = standard deviation
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systolic blood pressure and 0.25 for diastolic blood pres-
sure. The effect sizes of the sub-group analyses were
remarkably similar, yet the group of participants diag-
nosed with high blood pressure but not taking medica-
tion did not achieve a statistically significant change. As
a noted study limitation, this sub-group contained a
very small sample size and our study was not specifically
powered for sub-group analyses. Premier is one of the
most widely published clinical trials targeting blood
pressure via diet and lifestyle changes[55-57]. A number
of other randomized studies have demonstrated the
effectiveness of increasing physical activity in the form
of walking on lowering CVD risk factors such as systolic
and/or diastolic blood pressure[58-61], although not all
have[62]. Less is known about community-based partici-
patory research efforts to improve CVD risk factors.
Pazoki and colleagues utilized CBPR to design and
implement an 8-week physical activity intervention
among 335 Iranian women randomized to control and
intervention groups and showed a decrease in systolic
blood pressure of 10.0 mmHg within the intervention
group[63]. However, Wilcox and colleagues were unable
to demonstrate any effect on outcome measures utilized
in a group randomized CBPR trial of physical activity
among church members in African American churches
in South Carolina that lasted 1-2 years[64]. Farag and
colleagues utilized a quasi-experimental design along
with CBPR to design and implement a 6-month physical
activity intervention among school employees in Okla-
homa and showed a 5.0 mmHg reduction among parti-
cipants[65]. Our experimental CBPR trial to explore the

short- and long-term effectiveness of a community-
based trial is unique in its approach of incorporating
motivational interviewing. The magnitude of change
seen at the 3-month measure is clinically meaningful in
reducing cardiovascular disease (CVD), especially in a
population that is primarily African American[66,67],
and compares to findings from the NIH-sponsored Diet-
ary Approaches to Stop Hypertension (DASH) and the
PREMIER trials[56,57].
While there are numerous challenges when collabora-

tively developing CBPR studies, one of the most notable
is to employ a rigorous study design, yet ensure the
direct research benefits are maximized for all partici-
pants and the larger community. The majority of CBPR
studies tend to be non-experimental or single group
quasi experimental designs[3], because a traditional
multi-group randomized controlled trial may pose ser-
ious threats to the successful recruitment of participants,
maximizing benefits to all participants, and cross-con-
tamination among study groups[10,11]. While some
have argued that RCT is not appropriate for CBPR trials
[5], others have called for increased rigor in the design
of studies[6]. Adequately powering a CBPR study can
also be difficult. Contrary to the rigid inclusion/exclu-
sion criteria of typical controlled clinical trials [i.e. blood
pressure >120/80, antihypertensive medication criteria]
[55], community-based interventions such as this one,
where the focus is on improving the health of the larger
community, set inclusion/exclusion criteria to allow for
involvement of nearly all interested community mem-
bers. Consequently, increased variability and large

Table 2 Changes in blood pressure between baseline and 3-month follow-up

Blood pressure Baseline Follow-up t p

All participants (n) (n = 269) (n = 227)

Systolic blood pressure (mean ± SD) 126.0
(19.1)

120.3
(17.9)

6.01 <0.0001

Diastolic blood pressure (mean ± SD) 83.2
(12.3)

80.2
(11.6)

3.79 0.0002

Stratified by blood pressure diagnosis and medication history

Participants with normal blood pressure (n) 157 120

Systolic blood pressure (mean ± SD) 121.4
(17.9)

114.9
(16.3)

3.93 0.0001

Diastolic blood pressure (mean ± SD) 81.2
(12.0)

77.6
(10.9)

2.79 0.0061

Participants diagnosed with high blood pressure and taking medication (n) 94 88

Systolic blood pressure (mean ± SD) 131.6
(18.8)

125.6
(17.8)

4.83 <0.0001

Diastolic blood pressure (mean ± SD) 85.7
(12.3)

82.7
(12.3)

2.70 0.0082

Participants diagnosed with high blood pressure but not taking medication (n) 18 19

Systolic blood pressure (mean ± SD) 136.4
(20.1)

129.4
(17.7)

0.39 0.6997

Diastolic blood pressure (mean ± SD) 87.7
(11.0)

85.6
(7.8)

0.24 0.8123
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standard deviations increases the sample size needed to
determine statistically significant changes on targeted
health outcomes. In this community where 90% of
enrolled participants were at an unhealthy weight, the
community clearly recognizes that hypertensive commu-
nity members are not the only people who may benefit
from intervention efforts to increase physical activity
and improve dietary quality. Our two- phased research
design including a 6-month quasi experimental phase
followed by a 12-month RCT allows all community
members to equally benefit from the structured inter-
vention components, allows investigation of a multi-
component structured CBPR intervention across numer-
ous health outcomes, and also allows exploration of
unanswered questions regarding the dose effects of MI
as a vehicle for fostering participant adherence to
healthy behavior change efforts after completion of a
structured intervention.
Finally, although not described in detail in this paper,

the evaluation of this walking intervention is contextua-
lized under a larger evaluative framework that includes
the development of community capacity. As one exam-
ple, this research heavily focused on the development of
practical and research skills of the community including
engaging and empowering community members to par-
ticipate in multiple levels of this research project, as
well as providing experiential opportunities to academic
faculty and students. This cogenerative learning is a fun-
damental principle of action research[68]. Similarly, pro-
moting co-learning and capacity-building among
partners is a fundamental principle of CBPR, as are
shared decision-making power and mutual ownership of
the research process and products[3,69]. Although com-
munity capacity building has been described as an
essential element for reducing health disparities and can
serve as an indicator of health intervention program sus-
tainability [70-72], empirical data regarding the effective-
ness of community coalitions is largely inconclusive[73].
Several key public health questions remain unanswered,
for examples what is the value added benefits of utiliz-
ing a CBPR approach, what is the cost-effectiveness of
CBPR, and what evidence suggests that CBPR leads to
improved and maintained health outcomes and sustain-
ability of partnerships. As the science of CBPR advances
and demand for funding opportunities increases,
researchers much be positioned to address these impor-
tant, yet difficult, questions to address the translational
capabilities of CBPR. Utilizing community-academic
teams to operationalize independent and dependent
variable associated with community capacity and coali-
tion effectiveness at the onset of the partnership and
intervention development is critical.

Conclusion
In conclusion, CBPR recognizes that research is more
than just answering questions about the statistical signif-
icance of the study’s health outcomes. The social
changes, increased community capacity, and increased
accessibility to health programs are also important pro-
cesses and outcomes. However, to advance the CBPR
field, there is a need for more experimental research
designs examining the effectiveness on health outcomes,
with focused attention to and reporting of both internal
and validity factors. Although this study is limited by its
3-month outcome data, it provides important practice
implications for other CBPR initiatives for planning and
reporting on study design, measurement and instrumen-
tation, statistical power, reach, effectiveness, implemen-
tation, and adoption. The intersection of conventional
translational science, traditional social science, and
action research will continue to fuel the debate of inter-
nal and external validity. Negotiating middle ground to
balance internal and external validity in CBPR is a nota-
ble, yet worthy challenge, especially among health dispa-
rate communities where community voices are
frequently underrepresented.

Acknowledgements
The project described was supported by Award Number R24MD002787 from
the National Institute on Minority Health and Health Disparities. The content
is solely the responsibility of the authors and does not necessarily represent
the official views of the National Institute on Minority Health and Health
Disparities or the National Institutes of Health. The authors acknowledge Dr.
Wendy Bound’s role in developing the study design. We further
acknowledge contributions from all members of the H.U.B City Step
Community Advisory Board, with special thanks to Charkarra Anderson-
Lewis, Mary, Beard, and Latessa Minor. We recognize the research support
provide by Alicia Sample, Karen Zynda, Diana Cuy-Castellanos, Melissa
Bonnell, Sarah McMutry, Jeremy Noble, Ann Beardshall and Elmer Beardshall.

Author details
1Department of Human Nutrition, Foods and Exercise, Virginia Tech, 1981
Kraft Drive (0913), Blacksburg, VA 24061, USA. 2Department of Nutrition and
Food Systems, The University of Southern Mississippi, 118 College Drive Box
#5172, Hattiesburg, MS 39406-0001, USA. 3Department of Psychology, The
University of Southern Mississippi, 118 College Drive Box #5025, Hattiesburg,
MS 39406-0001, USA. 4Department of Community Health Sciences, The
University of Southern Mississippi, 118 College Drive Box #5122, Hattiesburg,
MS 39406-0001, USA.

Authors’ contributions
JZ and KY conceptualized and drafted the paper. Each author contributed to
further development and revisions of the paper, and approved the final
submission. KY, JZ, CC, and MM contributed to securing grant funding for
the project and conceptualization of the study design, measurement, and
evaluation. Each author assumed a unique role in execution of the
intervention including: JZ-data and evaluation manager, CC-intervention
manager, MM-motivational interviewing coordinator, BW-statistician, VR-
recruitment and retention manager and community advisory board liaison,
EM-education coordinator, and KY-principal investigator.

Competing interests
The authors declare that they have no competing interests.

Zoellner et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:59
http://www.ijbnpa.org/content/8/1/59

Page 10 of 12



Received: 9 November 2010 Accepted: 10 June 2011
Published: 10 June 2011

References
1. Wallerstein N, Duran B: Community-Based Participatory Research

Contributions to Intervention Research: The Intersection of Science and
Practice to Improve Health Equity. Am J Public Health 100:S40-S46.

2. Viswanathan M, Ammerman A, Eng E, Gartlehner G, Lohr KN, Griffith D,
Rhodes S, Samuel-Hodge C, Maty S, Lux L, Webb L, Sutton SF, Swinson T,
Jackman A, Whitener L: Community-Based Participatory Research:
Assessing the evidence Evidence report/technology assessment.
Rockville, MD: AHRQ: Agency for Healthcare Research and Quality; 2004, ,
99: 1-296.

3. Cargo M, Mercer S: The value and challenges of participatory research:
Strengthening its practice. Annu Rev Public Health 2008, 29:325-350.

4. Buchanan DR, Miller FG, Wallerstein N: Ethical issues in community-based
participatory research: balancing rigorous research with community
participation in community intervention studies. Progress Community
Health Partnersh 2007, 1:153-160.

5. Jones L, Koegel P, Wells K: Bringing experimental design to community-
partnered participatory research. In Community-based participatory
research for health: from process to outcome.. 2 edition. Edited by: Minkler M,
Wallerstein N. San Francisco: Jossey-Bass; 2008:.

6. Klesges L, Estabrooks P, Dzewaltowski D, Bull S, Glasgow R: Beginning with
the application in mind: designing and planning health behavior
change interventions to enhance dissemination. Ann Behav Med 2005,
29:66-75.

7. Glasgow RE, Klesges LM, Dzewaltowski DA, Bull SS, Estabrooks P: The future
of health behavior change research: What is needed to improve
translation of research into health promotion practice? Ann Behav Med
2004, 27:3-12.

8. Glasgow RE, Klesges LM, Dzewaltowski DA, Estabrooks PA, Vogt TM:
Evaluating the impact of health promotion programs: using the RE-AIM
framework to form summary measures for decision making involving
complex issues. Health Educ Res 2006, 21:688-694.

9. Mercer SL, DeVinney BJ, Fine LJ, Green LW, Dougherty D: Study Designs
for Effectiveness and Translation Research: Identifying Trade-offs. Am J
Prev Med 2007, 33:139-154, e132.

10. Sanson-Fisher RW, Bonevski B, Green LW, D’Este C: Limitations of the
Randomized Controlled Trial in Evaluating Population-Based Health
Interventions. Am J Prev Med 2007, 33:155-161.

11. Glasgow RE, Lichtenstein E, Marcus A: Why don’t we see more translation
of health promotion reseach to practice? Rethinking the efficacy-to-
effectivenss transition. Am J Public Health 2003, 93:1261-1267.

12. Mississippi State Department of Health. BRFSS District Chart [http://www.
health.ms.gov/msdhsite/_static/resources/2914.pdf].

13. Mississippi Department of Health. Vital Statistics Mississippi: summary
statistics by city 2007 [http://msdh.ms.gov/phs/stat2007.htm].

14. Israel B, Eng E, Schulz A, Parker E: Methods in Community-Based Participatory
Research for Health San Francisco: Jossey-Bass; 2005.

15. Anderson-Lewis C, Cuy-Castellanos D, Byrd A, Zynda K, Sample A, Reed V,
Minor L, Yadrick K: Utilizing mixed methods to measure the perception
of community capacity in an academic-community partnership for a
walking intervention. Health Promot Pract .

16. Lempa M, Goodman RM, Rice J, Becker AB: Development of scales
measuring the capacity of community-based initiatives. Health Educ
Behav 2008, 35:298-315.

17. Heaney CA, Israel BA, Glanz K, Lewis FM, Rimer BK: Social networks and
social support. In Health Behavior and Health Education: Theory, research,
and practice. Volume 2. San Francisco: Jossey-Bass; 2002:179-205.

18. Israel B: Social networks and social support: Implications for natural
helper and community-level interventions. Health Educ Q 1985, 12:65-80.

19. Miller WR, Rollnick S: Motivational interviewing: Preparing people for change
New York: Guilford Press; 2002.

20. US Census Bureau. [http://www.census.gov/].
21. Zoellner J, Connell C, Powers A, Williams-Avis A, Yadrick K, Bogle M: Does a

6-month pedometer intervention improve physical activity and health
among vulnerable African Americans? A feasibility study. J Phys Act Health
2010, 7:224-231.

22. Zoellner J, Connell C, Santell R, Fungwe T, Strickland E, Avis A, Yadrick K,
Lofton K, Rowser M, Powers A, Lucas G, Bogle M: Fit for Life Steps: Results

of a community walking intervention in the rural Mississippi Delta.
Progress Community Health Partnersh 2007, 1:49-60.

23. Zoellner J, Powers A, Avis-Williams A, Ndirangu M, Strickland E, Yadrick K:
Compliance and acceptability of maintaining a 6-month pedometer
diary in a rural, African American community-based walking
intervention. J Phys Act Health 2009, 6:475-482.

24. Powers A: A comprehensive process evaluation of a community based
participatory research intervention, Fit For Life Steps. PhD dissertation The
University of Southern Mississippi, Department of Nutrition and Food
Systems; 2007.

25. Downey L, Cuy-Castellanos D, Yadrick K, Threadgill P, Kennedy B,
Strickland E, Prewitt E, Bogle M: Capacity building for health through
community-based particpatory nutrition intervention research in rural
communities. Fam Community Health 2010, 33:175-185.

26. Heaney C, Israel B: Social Networks and Social Support. In Health Behavior
and Health Education: Theory, Research, and Practice.. 4 edition. Edited by:
Glanz K, Rimer B, Viswanath K. San Francisco: Jossey-Bass; 2008:189-210.

27. Anderson ES, Wojcik JR, Winett RA, Williams DM: Social-cognitive
determinants of physical activity; the influence of social support, self-
efficacy, outcome expectations, and self-regulation among participants in
a church-based health promotion study. Health Psychol 2006, 25:510-520.

28. Booth ML, Owens N, Bauman A, Clavisi O, Leslie E: Social-cognitive and
perceived environment influences associated with physical activity in
older Australians. Prev Med 2000, 31:15-22.

29. Carron A, Hausenblaus H, Mack D: Social influence and exercise: a meta-
analysis. J Sport Exerc Psychol 1996, 18:1-16.

30. Eyler AA, Brownson RC, Bonatelle RJ, King AC, Brown D, Sallis JF: Physical
activity social support and middle- and older-aged minority women:
results from a US survey. Soc Sci Med 1999, 49:781-789.

31. Umstadd MR, Saunders R, Wicox S, Balois RF, Dowda M: Correlates of self-
regulation for physical activity among older adults. Am J Health Behav
2006, 30:710-719.

32. Kahn EB, Ramsey LT, Brownson RC, Heath GW, Howe EH, Powell KE,
Stone EJ, Rajab MW, Corso P, Task Force on Community Preventive Services:
The effectiveness of interventions to increase physical activity: a
systematic review. Am J Prev Med Medicine 2002, 22:73-107.

33. Task Force on Community Preventive Services: Recommendations to
increase physical activity in communities. Am J Prev Med 2002, 22:67-72.

34. Clarke KK, Freeland-Graves J, Kloe-Lehman DM, Bohman TM: Predictors of
weight loss in low-income mothers of young children. J Am Diet Assoc
2007, 107:1146-1154.

35. Feathers JT, Spencer MS, Guzman R, James SA, Janz N, Kieffer EC,
Palmisano G, Anderson M: The development, implementation, and
process evaluation of the REACH Detroit partnership’s diabetes lifestyle
intervention. Diabetes Educ 2007, 33:509-520.

36. McAuley E, Jerome GJ, Elavsky S, Marquez DX, Ramsey SN: Predicting long-
term maintenance of physical activity in older adults. Prev Med 2003,
37:110-118.

37. Miller WR, Rollnick S: Ten Things that Motivational Interviewing Is Not.
Behav Cogn Psychother 2009, 37:129-140.

38. Arkowitz H, Miller W: Learning, applying, and extending motivational
interviewing. In Motivational interviewing in the treatment f physcholgical
problems. Edited by: Arkowitz H, Westra H, Miller W, Rollnick S. New York:
Guilford Publications; 2008:.

39. Hettema J, Steele J, Miller WR: Motivational interviewing. Ann Rev Clin
Psychol 2005, 1:91-111.

40. Martins RK, McNeil DW: Review of Motivational Interviewing in promoting
health behaviors. Clin Psychol Rev 2009, 29:283-293.

41. Miller ST, Marolen KN, Beech BM: Perceptions of physical activity and
motivational interviewing among rural African American women with
type 2 diabetes. Womens Health Issues 2010, 20:43-49.

42. Lundahl BW, Kunz C, Brownell C, Tollefson D, Burke BL: A meta-analysis of
motivational interviewing: Twenty-five years of empirical studies. Res Soc
Work Pract 2010, 20:137-160.

43. Madson MB, Loignon AC, Lane C: Training in motivational interviewing: A
systematic review. J Subst Abuse Treat 2009, 36:101-109.

44. Madson MB, Bullock E, Speed A, Hodges S: Development of the client
evaluation of motivational interviewing. Motivational Interveiwing Network
of Trainers Bulletin 2009, 15:6-8.

45. Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, Harsha D,
Obarzanek E, Conlin PR, Miller ER, Simons-Morton DG, Karanja N, Lin PH:

Zoellner et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:59
http://www.ijbnpa.org/content/8/1/59

Page 11 of 12

http://www.ncbi.nlm.nih.gov/pubmed/18173388?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18173388?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15921491?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15921491?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15921491?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14979858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14979858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14979858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16945984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16945984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16945984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17673103?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17673103?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17673104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17673104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17673104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12893608?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12893608?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12893608?dopt=Abstract
http://www.health.ms.gov/msdhsite/_static/resources/2914.pdf
http://www.health.ms.gov/msdhsite/_static/resources/2914.pdf
http://msdh.ms.gov/phs/stat2007.htm
http://www.ncbi.nlm.nih.gov/pubmed/17200097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17200097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3980242?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3980242?dopt=Abstract
http://www.census.gov/
http://www.ncbi.nlm.nih.gov/pubmed/20484761?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20484761?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20484761?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19842462?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19842462?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19842462?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20531098?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20531098?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20531098?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16846326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16846326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16846326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16846326?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10896840?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10896840?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10896840?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10459889?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10459889?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10459889?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17096627?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17096627?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11985935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11985935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17604743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17604743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17570882?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17570882?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17570882?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12855210?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12855210?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19364414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19328605?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19328605?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19944621?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19944621?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19944621?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18657936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18657936?dopt=Abstract


Effects on blood pressure of reduced dietary sodium and the dietary
approaches to stop hypertension (DASH) diet. New Eng J Med 2001,
344:3-10.

46. Prochaska J, Velicer W: The transtheoretical model of health behavior
change. Am J Health Promot 1997, 12:38-48.

47. National Cancer Institute: Multifactor Screener: Scoring Procedures.[http://
appliedresearch.cancer.gov/surveys/nhis/multifactor/scoring.html].

48. Thompson F, Midthune D, Subar A, Kahle L, Schatzkin A, Kipnis V:
Performance of a short tool to assess dietary intakes of fruits and
vegetables, percentage energy from fat and fiber. Public Health Nutr
2004, 7:1097-1105.

49. American Thoracic Society: ATS Statement: Guidelines for the six-minute
walk test. Am J Respir Criti Care Med 2002, 116:111-117.

50. Solway S, Brooks D, Lacasse Y, Thomas S: A qualitative systematic
overview of the measurement properties of functional walk tests used
in the cardiorespiratory domain. Chest 2001, 119:256-270.

51. Curb J, Ceria-Ulep C, Rodriguez B, Grove J, Guralnik J, Wilcox B, Donlon T,
Masaki K, Chen R: Performance-based measures of physical function for
high-function populations. J Am Geriatr Soc 2006, 54:737-742.

52. Cutrona C, Russell D: Social provisions scale. 1987 [http://www.iprc.unc.
edu/longscan/pages/measures/Ages5to11/Social%20Provisions%20Scale.pdf].

53. Levesque CS, Williams GC, Elliot D, Pickering MA, Bodenhamer B, Finley PJ:
Validating the theoretical structure of the Treatment Self-Regulation
Questionnaire (TSRQ) across three different health behaviors. Health Educ
Res 2007, 22:691-702.

54. Nigg C, Norman G, Rossi J, Benisovich S: Processes of exercise behavior
change: Redeveloping the scale. Ann Behav Med 1999, 21:S79.

55. Appel LJ, Champagne CM, Harsha DW, Cooper LS, Obarzanek E, Elmer PJ,
Stevens VJ, Vollmer WM, Lin PH, Svetkey LP, Stedman SW, Young DR:
Effects of comprehensive lifestyle modification on blood pressure
control: main results of the PREMIER clinical trial. J Am Med Assoc 2003,
289:2083-2093.

56. Elmer PJ, Obarzanek E, Vollmer WM, Simons-Morton D, Stevens VJ,
Young DR, Lin PH, Champagne C, Harsha DW, Svetkey LP, Ard J, Brantley PJ,
Proschan MA, Erlinger TP, Appel LJ: Effects of comprehensive lifestyle
modification on diet, weight, physical fitness, and blood pressure
control 18-month results of a randomized trial. Ann Intern Med 2006,
144:485-495.

57. Svetkey LP, Erlinger TP, Vollmer WM, Feldstein A, Cooper LS, Appel LJ,
Ard JD, Elmer PJ, Harsha DW, Stevens VJ: Effect of lifestyle modifications
on blood pressure by race, sex, hypertension status, and age. J Hum
Hypertens 2005, 19:21-31.

58. Brandon LJ, Elliott-Lloyd MB: Walking, body composition, and blood
pressure dose-response in African American and White women. Ethn Dis
2006, 16:675-681.

59. Johnson ST, Bell GJ, McCargar LJ, Welsh RS, Bell RC: Improved
cardiovascular health following a progressive walking and dietary
intervention for type 2 diabetes. Diabetes Obes Metab 2009, 11:836-843.

60. Murphy M, Nevill A, Murtagh E, Holder R: The effect of walking on fitness,
fatness, and resting blood pressure: a meta-analysis of randomized
controlled trials. Prev Med 2007, 44:377-385.

61. Murphy MH, Murtagh EM, Boreham CAG, Hare LG, Nevill AM: The effect of
a worksite based walking programme on cardiovascular risk in
previously sedentary civil servants NCT00284479. BMC Public Health 2006,
6:1-8.

62. Murtagh EM, Boreham CAG, Nevill A, Hare LG, Murphy MH: The effects of
60 minutes of brisk walking per week, accumulated in two different
patterns, on cardiovascular risk. Prev Med 2005, 41:92-97.

63. Pazoki R, Nabipour I, Seyednezami N, Imami SR: Effects of a community-
based healthy heart program on increasing healthy women’s physical
activity: a randomized controlled trial guided by Community-based
Participatory Research (CBPR). BMC Public Health 2007, 7.

64. Wilcox S, Laken M, Bopp M, Gethers O, Huang P, McClorin L, Parrott AW,
Swinton R, Yancey A: Increasing physical activity among church members
- Community-based participatory research. Am J Prev Med 2007,
32:131-138.

65. Farag NH, Moore WE, Thompson DM, Kobza CE, Abbott K, Eichner JE:
Evaluation of a community-based participatory physical activity
promotion project: effect on cardiovascular disease risk profiles of
school employees. BMC Public Health 2010, 10.

66. Thomas AJ, Eberly LE, Smith GD, Neaton JD, Stamler J: Race/ethnicity,
income, major risk factors, and cardiovascular disease mortality. Am J
Public Health 2005, 95:1417-1423.

67. Whelton PK, He J, Appel LJ, Cutler JA, Havas S, Kotchen TA, Roccella EJ,
Stout R, Vallbona C, Winston MC, Karimbakas J: Primary prevention of
hypertension: Clinical and public health advisory from the National High
Blood Pressure Education Program. J Am Med Assoc 2002, 288:1882-1888.

68. Greenwood D, Levin M: Introduction to action research: Social research for
social change Thousand Oaks, CA: Sage; 2007.

69. Israel BA, Schulz AJ, Parker EA, Becker AB, Allen AJ, Guzman JR, Minkler M,
Wallerstein N: Critical issues in developing and following community
participatory research principles. Community-Based Participatory Research
for Health San Francisco: Jossey-Bass; 2003, 53-76.

70. Chino M, DeBruyn L: Building true capacity: Indigenous models for
indigenous communities. Am J Prev Med 2006, 96:596-599.

71. Goodman RM, Speers MA, McLeroy K, Fawcett S, Kegler M, Parker E,
Smith SR, Sterling TD, Wallerstein N: Identifying and defining the
dimensions of community capacity to provide a basis for measurement.
Health Educ Behav 1998, 25:258-278.

72. Sotomayor M, Dominguez A, Pawlik F: Building community capacity for
health promotion in a Hispanic community. Prev Chronic Dis 2007, 27:1-8.

73. Zakocs RC, Edwards EM: What explains community coalition
effectiveness? A review of the literature. Am J Prev Med 2006, 30:351-361.

doi:10.1186/1479-5868-8-59
Cite this article as: Zoellner et al.: H.U.B city steps: methods and early
findings from a community-based participatory research trial to reduce
blood pressure among african americans. International Journal of
Behavioral Nutrition and Physical Activity 2011 8:59.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Zoellner et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:59
http://www.ijbnpa.org/content/8/1/59

Page 12 of 12

http://www.ncbi.nlm.nih.gov/pubmed/11136953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11136953?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10170434?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10170434?dopt=Abstract
http://appliedresearch.cancer.gov/surveys/nhis/multifactor/scoring.html
http://appliedresearch.cancer.gov/surveys/nhis/multifactor/scoring.html
http://www.ncbi.nlm.nih.gov/pubmed/15548349?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15548349?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11157613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11157613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11157613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16696737?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16696737?dopt=Abstract
http://www.iprc.unc.edu/longscan/pages/measures/Ages5to11/Social%20Provisions%20Scale.pdf
http://www.iprc.unc.edu/longscan/pages/measures/Ages5to11/Social%20Provisions%20Scale.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17138613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17138613?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16585662?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16585662?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16585662?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15385946?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15385946?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16937604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16937604?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19614943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19614943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19614943?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17275896?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17275896?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17275896?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16390547?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16390547?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16390547?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916998?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916998?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15916998?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17234487?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17234487?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16006418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16006418?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9615238?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9615238?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16530624?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16530624?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and power calculation
	Hattiesburg community & targeted population
	Engagement of community members and the community-based participatory process
	Conceptual framework
	Researchers, intervention staff, and delivery agents
	Coach recruitment & training
	Participant recruitment
	Intervention components
	Coaches group leadership and social support
	Pedometer diary self-monitoring
	Education sessions
	Motivational interviewing

	Outcome Measures
	Medical history, background, and dietary intake
	Anthropometric, biological, and fitness variables
	Psychosocial measures

	Data analyses

	Results
	Study sample
	Three-month participation and retention rates
	Three-month preliminary BP outcomes

	Discussion
	Conclusion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

