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ody and Soul
Dietary Intervention Conducted Through African-American

hurches
en Resnicow, PhD, Marci Kramish Campbell, PhD, Carol Carr, MA, Frances McCarty, PhD, Terry Wang, MS,
anthi Periasamy, MS, Simone Rahotep, MS, Colleen Doyle, MS, RD, Alexis Williams, MPH, Gloria Stables, PhD

bjectives: Body and Soul was a collaborative effort among two research universities, a national
voluntary agency (American Cancer Society), and the National Institutes of Health to
disseminate and evaluate under real-world conditions the impact of previously developed
dietary interventions for African Americans.

ethods: Body and Soul was constructed from two successful research-based interventions con-
ducted in African-American churches. Components deemed essential from the prior
interventions were combined, and then tested in a cluster randomized–effectiveness trial.
The primary outcome was fruit and vegetable intake measured with two types of food
frequency questionnaires at baseline and 6-month follow-up.

esults: At the 6-month follow-up, intervention participants showed significantly greater fruit and
vegetable (F&V) intake relative to controls. Post-test differences were 0.7 and 1.4 servings
for the 2-item and 17-item F&V frequency measures, respectively. Statistically significant
positive changes in fat intake, motivation to eat F&V, social support, and efficacy to eat F&V
were also observed.

onclusions: The results suggest that research-based interventions, delivered collaboratively by commu-
nity volunteers and a health-related voluntary agency, can be effectively implemented
under real-world conditions.
(Am J Prev Med 2004;27(2):97–105) © 2004 American Journal of Preventive Medicine
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ntroduction

ealth promotion interventions are often tested
under “efficacy” conditions, whereby investiga-
tors exert considerable control over factors

uch as intervention delivery and subject selection to
inimize implementation variability and maximize in-

ernal validity.1–4 To ensure that interventions are
elivered with a high degree of completeness and
delity, investigators may, when conducting efficacy

rials, select highly skilled and experienced staff to
eliver interventions and provide them with extensive
raining and supervision. In the parlance of clinical
rug trials, this equates to ensuring that the “drug” is
anufactured with high standards of quality control,

rom the School of Public Health, University of Michigan (Resni-
ow), Ann Arbor, Michigan; Department of Nutrition, University of
orth Carolina at Chapel Hill (Campbell, Carr), Chapel Hill, North
arolina; Department of Behavioral Science and Health Education,
mory University (McCarty, Wang, Periasamy, Rahotep), Atlanta,
eorgia; American Cancer Society (Doyle), Atlanta, Georgia; Na-

ional Cancer Institute (Stables, Williams), Bethesda, Maryland
Address correspondence and reprint requests to: Ken Resnicow,
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nrbor MI 48109-2029. E-mail: kresnic@umich.edu.

m J Prev Med 2004;27(2)
2004 American Journal of Preventive Medicine • Published by E
orrectly prescribed by practitioners, and properly
aken by participants.

Establishing efficacy is an important step in deter-
ining the potential public health value of an interven-

ion. Efficacy, while necessary, is only one component
f the impact on public health. It is also necessary that

nterventions have the potential for wide-scale dissemi-
ation and adoption, that is, that the results be gener-
lizable to other settings and populations. Increasingly,
ublic health researchers have called for more studies
hat examine the effects of interventions delivered
nder more real-world circumstances.1–6 When inter-
entions are brought to scale, fewer resources (both
nancial and human) may be available relative to what
as used during initial efficacy testing. Under real-
orld conditions, interventions may be delivered by less
xperienced or even nonprofessional personnel, who
ay receive less training and supervision, and study

articipants may come from a broader spectrum of the
opulation.4–6 Additionally, intervention implementa-
ion may be allowed to “play out” more naturally,
ithout the sometimes intense effort of research staff to
aximize implementation.
This manuscript reports the results of an effective-
ess study conducted by two research universities, a

970749-3797/04/$–see front matter
lsevier Inc. doi:10.1016/j.amepre.2004.04.009



n
S
I
i
s
d
t
o
t
t
l
i
u
t
a
m
t
s
c

I

T
c
v
r
m
A
i
a

B
s
c
a
a
e
i
v
A
c
A
s
d

m
U
u
B
c
l
s
(
t
i
(
t

o
f
q
g
g
p
a
w
a
e

a
“
a
t
p
N
s
s
a
i
r
t
e
n
f

t
d
i
i
c
c
p
l
f
t
e
b
l
t
m
p
o

t
(
“
t
t
p
o
s

C
p

9

ational health voluntary agency (the American Cancer
ociety [ACS]), and the National Institutes of Health.
n the parent studies, interventions were implemented
n African-American churches by trained professional
taff, with somewhat tight control over intervention
elivery. A key aim of this study was to test the impact of
he intervention when delivered by volunteer members
f African-American churches with less training, moni-
oring, and support, that is, under real-world condi-
ions. An implicit (although not empirically estab-
ished) assumption of effectiveness trials is that
ntervention effects may be weaker than those achieved
nder efficacy conditions. A secondary aim of the study,

herefore, was to examine the degree of effect attenu-
tion resulting from the “dilutions” of real-world imple-
entation. This project is one of the first effectiveness

rials of a dietary intervention, and also one of the first
uch studies to be conducted in African-American
hurches and with volunteer counselors.

ntervention Overview

he intervention tested, a.k.a. Body and Soul, was
onstructed from two independently developed inter-
entions that were shown to be efficacious in separate
andomized studies.7–10 Both interventions focused on
odifying fruit and vegetable (F&V) intake among
frican Americans through African-American churches

n the Southern United States, but they differed in their
pproach to behavior change.

The first intervention, Black Churches United for
etter Health (BCUBH), was conducted by the Univer-

ity of North Carolina and used an ecologic model,
ombining environmental changes aimed at increasing
vailability of F&V at church functions, lay health
dvisors, church committees, community coalitions and
vents, educational sessions, pastor involvement, and
ndividually tailored newsletters.7,8 The 20-month inter-
ention was tested in a randomized study in 50 rural
frican-American churches. A total of 2519 adults
ompleted the baseline and 2-year follow-up interviews.
t the 2-year follow-up, the intervention group con-

umed 0.85 servings per day of F&V more than the
elayed intervention group (p �0.0001).
The second intervention, Eat for Life (EFL), was a
ulticomponent intervention conducted at Emory
niversity, designed to increase F&V intake, and tested
sing a three-group design.9,10 In contrast to the
CUBH project, which had a strong environmental
omponent, the EFL intervention targeted individual-
evel change. Fourteen churches were randomly as-
igned to one of three groups: (1) comparison,
2) self-help (SH) intervention, and (3) SH plus three
elephone counseling calls. The telephone counseling
n Group 3 was based on motivational interviewing
MI) and delivered by dietitians who received extensive

raining and ongoing clinical supervision. The primary c

8 American Journal of Preventive Medicine, Volume 27, Num
utcome in EFL, assessed at baseline and at 1-year
ollow-up, was F&V intake, measured by food frequency
uestionnaires. Change in F&V intake was significantly
reater in the MI group than the comparison and SH
roups. The net difference between the MI and com-
arison group was around 1.2 servings of F&V per day,
nd the net difference between the MI and SH group
as around 1.0 servings per day. Additional details
bout the two “parent” interventions can be found
lsewhere.7–10

The Body and Soul project was a collaborative effort
mong the two research groups that designed the
parent” interventions (University of North Carolina
nd Emory University [The PI subsequently moved to
he University of Michigan midway through the
roject.]), the national office of the ACS, and the
ational Cancer Institute (NCI). ACS was interested in

ponsoring a cancer control program for an under-
erved population. Another goal for ACS was raising
wareness of the Society among African Americans and
ncreasing their involvement as volunteers. A key crite-
ion in choosing the intervention components was that
hey had been rigorously tested and shown to be
fficacious. The resulting composite program (i.e.,
amed Body and Soul) also had to have the potential

or large-scale diffusion or “roll-out.”
ACS agreed to fund (both through direct expendi-

ure and in-kind contribution) the costs associated with
eveloping and implementing the intervention. This

ncluded designing, modifying, and reproducing train-
ng manuals, recruiting churches, and covering the
osts of the coordinator and MI trainings. The primary
osts for the MI trainings related to trainer fees (ap-
roximately $750 per day) and transportation and

odging for the volunteer advisors. The NCI provided
unds to conduct outcome and process evaluation of
he intervention, including the incentives provided to
ach church for completion of questionnaires. Mem-
ers from each organization (University of North Caro-

ina, Emory University, ACS, and the NCI) managed
he project as a collaborative team with shared decision-

aking responsibilities. Team interactions occurred
rimarily through conference calls supplemented with
ccasional face-to-face meetings.
In creating the aggregate intervention, the project

eam was guided by two overarching parameters:
1) evidence that the intervention component was
essential,” that is, that it at least in part, accounted for
he positive intervention effects observed in the parent
rials; and (2) the intervention component had the
otential to be widely disseminated and adopted. Based
n these criteria, the components described below were
elected.

hurchwide nutrition activities. In BCUBH, partici-
ants in churches that offered F&V more frequently at

hurchwide events showed a significantly greater in-

ber 2
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rease in F&V intake, and such activities were perceived
s highly effective by participants.8 Churchwide activi-
ies were therefore considered an essential program
lement. As a condition for participating in the Body
nd Soul project, churches agreed to implement sev-
ral “core” churchwide activities, which included a
kick-off” event, forming a project coordination com-
ittee, conducting at least three churchwide nutrition

vents plus one additional event involving the pastor,
nd making at least one policy change.

Churches were provided by ACS staff with an imple-
entation manual describing potential events and ac-

ivities. Suggested activities included a “Body and Soul
unday,” serving F&V after services or church pro-
rams, sponsoring food demonstrations or taste tests,
rganizing tours of food markets, inviting guest speak-
rs, and having pastor sermons related to health.
otential policy changes included establishing guide-

ines for the types of foods served at church functions,
hanging snacks served at youth camps, and creating a
ood pantry.

In addition, churches were encouraged to promote
he project though announcements at gatherings and
hurch bulletin inserts. A volunteer liaison was identi-
ed at each church, and this person received training

n program implementation from ACS staff. The train-
ng typically lasted 1 to 2 hours. Liaisons were given an
mplementation manual, developed for this project,
nd ACS staff were available for ongoing technical
ssistance. ACS staff were provided with a coordinator’s
anual that was developed for this project to assist

hem in working with local churches.

elf-help materials. In the EFL trial,10 as well as a
ubsequent related study,11 use of self-help materials
ncluding the cookbook and video were associated with
ignificantly greater increases in F&V intake, and were
onsidered essential elements of the Body and Soul
ntervention. All individuals enrolling in the project
eceived the EFL cookbook as well as several ACS
ducational pamphlets.
The EFL cookbook contains recipes submitted by

hurch members participating in the EFL study.9 Qual-
fying recipes were required to contain at least a one
uarter serving of fruit or vegetable per serving and to
e low in fat. The cookbook also contains information
bout the health benefits of F&V, tips for shopping and
toring F&V, and cooking techniques.

In addition, each church received a single copy of
Forgotten Miracles,” an 18-minute video developed for
he study that targeted F&V intake using both spiritual
nd secular motivational messages. Whereas in the EFL
tudy each participant received a copy of the video, in
ody and Soul, churches were asked to organize public

creenings of the video and to make their copy available

o members for checkout. p
otivational interviewing. In the EFL trial, individuals
eceiving the MI calls showed a significantly greater
hange in F&V intake,11 whereas BCUBH participants
ho talked with a lay health advisor showed signifi-
antly greater increases in F&V intake.8 Counseling was
herefore considered an essential element of the Body
nd Soul intervention.

Motivational interviewing is a counseling approach
riginally developed for addictive behaviors that has
ore recently been applied to chronic disease behav-

ors including intake of F&V.12–14 MI is an interper-
onal orientation; an egalitarian, empathetic, and cli-
nt-centered “way of being” that manifests through
pecific techniques and strategies such as reflective
istening and agenda setting. MI helps individuals to
ork through their ambivalence about behavior
hange, solve their own barriers, and explore potential
ntapped sources of motivation.12,13 In MI, the client is
xpected to do much of the psychologic work, although
he process is facilitated and subtly guided by the
ounselor. Counselors establish a safe, nonconfronta-
ional, and supportive climate where clients feel com-
ortable expressing both the positive and negative
spects of their current behavior as well as the pros and
ons for change. To achieve these ends, MI counselors
ely heavily on reflective listening and positive affirma-
ions rather than on persuasion or advice giving.

In the EFL trial, the MI was delivered by trained
ietitians. This was deemed unfeasible for large-scale
issemination, so instead it was decided that the MI
ould be delivered by lay church members trained by
roject staff. Churches were asked to identify individu-
ls, preferably with a college degree or graduate-level
ducation and a background in a “helping profession”
e.g., teacher, psychologist, nurse, counselor, social
orker), who were willing to attend a training lasting a
ay and a half, make two intervention calls with at least
ve church members, and undergo a tape-recorded
valuation to determine if they met performance crite-
ia. Volunteer advisors without the recommended edu-
ation were allowed to attend the training and serve as
dvisors if they met the competency requirements
oted below.
A total of 82 (ranging from 5 to 13 across sites)

otential volunteer advisors were recruited and invited
o attend one of eight trainings held in the three ACS
egional areas (California, Southeast, and Northeast).
raining was conducted by experienced Emory Univer-

ity staff, generally over a single weekend. The training
rovided general skills in asking open-ended questions
nd reflective listening as well as specific strategies to
licit discussion about F&V. A semistructured protocol
as developed and role played during the course of the

raining. At the end of the training, participants were
udio-taped conducting a simulated encounter with
nother trainee, using the semistructured protocol

rovided by the research team.

Am J Prev Med 2004;27(2) 99
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Tapes were coded by two experienced MI staff. The
oding system, based on the method developed by
iller and Mount,15 included 17 discrete skills, each

cored on a scale of 1 to 7. Participants scoring a mean
f 4.5 across the 17 items, from both raters, were
onsidered having adequate competence to proceed as
volunteer advisor. Of the 82 individuals trained, 58

71%) met competency criteria and were certified as
olunteer advisors. The number of certified advisors
er church ranged from 2 to 19. Advisors passing
ertification were asked to make two telephone calls
ith at least five participants. Participant contact infor-
ation was provided to callers by the church liaisons.

ntervention Elements from the Parent
nterventions Not Included in the Effectiveness
rial

espite evidence from previous studies as well as pro-
ess analyses from the BCUBH study8,16,17 that the
omputer-tailored newsletters contributed to the inter-
ention effect, this approach was considered difficult to
eplicate and disseminate under “real-world” condi-
ions. It was felt that this element would have to be
ontrolled by the research team, which would limit

able 1. Overview of intervention elements and comparison

rogram element Parent study

at for Life
otivational interviewing
counseling

3 telephone calls conducte
trained 20–30 hours by r

orgotten Miracles video 1 copy provided to each pa
at for Life cookbook 1 copy provided to each pa
ealth fair Used for recruitment and a

lack Churches United for
Better Health

hurchwide activities Initiated and largely imple
research staff; received $
implement activities

ommunity coalitions and
grocery store promotions

Organized by project direc
church health team

omputer-tailored newsletters Provided to each participan
ay health advisors Initiated and implemented

support sessions) by rese
utrition action team 5-member team chosen by

received training and sup
research team to implem
churchwide activities

ducation sessions and cooking
classes

Initiated and implemented
staff with training materi
resources

astor support Research team encouraged
involvement in training/

rinted materials Monthly packets, church b
recipes, brochures provid
research team

CS, American Cancer Society; NAT, nutrition action team.
eneralizability and local ownership. In addition, the c

00 American Journal of Preventive Medicine, Volume 27, Num
I component from EFL, which was considered an-
ther type of individual tailoring, represented a better
atch to existing ACS telephone-intervention pro-

rams, such as the breast cancer support program
Tell-A-Friend.” Therefore, the tailored newsletters
ere not included in the Body and Soul program.
ther components of BCUBH, such as community

oalitions and grocery store promotions, educational
essions, and cooking classes, were not included be-
ause process analyses indicated that these components
id not appear feasible, effective, or well received by
articipants.8 See Table 1 for an overview of elements

ncluded, excluded, and modified.

valuation Design

he study was a randomized effectiveness trial, with
hurches recruited through local ACS offices in Cali-
ornia, and the Southeast (GA, NC, SC), and Northeast
DE, VA) regions. The intervention operated at two levels.
he churchwide events and environmental changes
ere aimed at the entire congregation, regardless of

heir consent. On the other hand, the lay counseling
as delivered only to individuals who voluntarily en-
olled in the study and provided active consent to

rent study

Body and Soul

dietitians
h staff

2 telephone calls delivered by lay counselors
trained 12–16 hours by research staff

ant 1 copy provided to each church
ant 1 copy provided to each participant

ment Kick-off event included small health fair in
some churches; not used for recruitment

d by
to

Initiated by ACS and implemented by church
project coordination committee with
assistance from ACS staff or volunteers; no
funds provided to implement activities

d Not used

mail Not used
ning and
team

See “motivational interviewing” above

r and
from

Project coordination team

search
d

Initiated and implemented by churches with
technical assistance from ACS staff/volunteers

r
ies

No specific pastor support provided

s,
NAT by

ACS brochures provided to each participant
to pa

d by
esearc
rticip
rticip
ssess

mente
2500

tor an

t by
(trai

arch
pasto
port
ent

by re
als an

pasto
activit
ulletin
ed to
omplete evaluation forms and receive the counseling.

ber 2
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A total of 16 churches (eight intervention and eight
omparison) were randomized. One comparison
hurch dropped out, leaving 15 churches completing
he baseline and follow-up surveys. One intervention
hurch in California was an aggregate that included five
mall, affiliated churches, which were treated as a single
nit for analytic purposes. All churches had a predom-

nantly African-American membership. Churches were
air matched based on size, socioeconomic status, and
rbanicity before being randomized. The primary out-
ome for the study was F&V intake, assessed by food
requency questionnaires at baseline and at a 6-month
ollow-up.

ecruitment and Retention

articipants were recruited by liaisons on a first-come,
rst-serve basis. Liaisons were asked to recruit 60 par-

icipants, and their churches were provided with a $5
ncentive per completed baseline interview (up to 100
articipants per church). At post-test, churches (rather
han participants) were again provided with a $5 per
erson incentive, plus $500 were provided to churches

f they obtained follow-up questionnaires from at least
0% of their baseline participants.
Baseline and 6-month follow-up data were obtained

rom self-report questionnaires distributed to partici-
ants by the local church liaisons. Individuals not
esponding to the 6-month post-test questionnaire were
ontacted by telephone by trained staff from the Uni-
ersity of North Carolina and offered to receive a
econd questionnaire by mail or to complete the instru-
ent over the phone. Approximately 15% of partici-

ants (132 of 854) completed the post-test interview by
elephone. Baseline F&V intake did not differ signifi-
antly from those completing the instrument by self-
eport versus telephone. At post-test, those completing
he survey by phone had a similar F&V intake based on
he 17-item measure, but for the 2-item measure they
ad a significantly (p �0.05) lower intake, 4.2 servings,
ompared to those completing it by self-report, 4.6
ervings. The percentage of participants completing
nterviews by telephone versus mailed questionnaire
id not differ between the intervention (14%) and
omparison (16%) churches.

easures
ain Outcome

wo measures of F&V intake were obtained at baseline
nd the 6-month follow-up. One was the recently devel-
ped NCI 19-item F&V food frequency questionnaire
hat assessed intake over the past month.18,19 The new
ersion includes portion-size estimates for most food
tems. The two items (one frequency and one portion
ize) assessing French fry intake were excluded from

he computation of F&V, leaving 17 items. The second p
easure was composed of two items used to assess usual
&V intake (separate item each for total fruits and total
egetables consumed “each day”).20 Validity data on the
ame two measures from a similar trial indicated that
he correlation of F&V servings from the 2-item and
7-item measure with three 24-hour telephone recalls
as 0.28 and 0.31, respectively.11 Although small to
oderate in magnitude, these correlations are in the

ange of validity coefficients for other self-report di-
tary measures. Additional details about the develop-
ent and validity of these measures can be found

lsewhere.20

econdary Outcomes

at intake was assessed with the NCI’s Fat Screener. The
nstrument assesses intake of 15 foods, and percent
ilocalories from fat is estimated by a regression equa-
ion weighting foods that are higher in fat positively
e.g., hot dogs and French fries) and foods lower in fat
egatively (e.g., skim milk and rice).21

Vegetable preparation practices were assessed with
n 8-item instrument developed for EFL based on the
ork of Kristal et al.22 and Glanz et al.23 The instrument
ssesses (using the categories “never” through “always”)
ow-fat (e.g., broiling vs grilling, steaming, adding tur-
ey bacon) and high-fat (e.g., adding bacon, deep
rying) practices used in preparing vegetables. Higher
cores indicate more low-fat practices.

Intrinsic/extrinsic motivation, a key concept from
elf-determination theory24,25 and a proposed mediator
f behavior change, was assessed with an adapted
ersion of the TSRQ measure developed by Williams et
l.26,27 The 14-item measure yields two main subscales:
1) autonomous/intrinsic motivation, and (2) con-
rolled/extrinsic motivation. The scale was modified to
ddress F&V intake, and two items were added. Each
tem begins with the following stem: “The reason I eat
ruits and vegetables is...” Sample items from the intrin-
ic scale included: “Because I personally believe it is a
ood thing for my health” and “Because I have carefully
hought about it and believe it is very important for

e.” Sample items from the extrinsic scale included:
Because I would feel guilty or ashamed of myself if I
idn’t” and “Because others would be upset with me if
idn’t.” Alpha for each of the two scales was 0.86.
Social support to eat more F&V was assessed with

hree items used in the EFL study.9 One item each
ssessed perceived support from family, friends/work
olleagues, and church members to eat more F&V.
tems are answered on a 4-point continuum, ranging
rom “none” to “a lot,” and summed to create a social
upport index.

Self-efficacy to eat more F&V was assessed with a
0-item scale based on the work of Sallis et al.,28

aranowski et al.,29 and Sheeska et al.29,30 used in
9,14
revious studies. Sample items included: “How con-

Am J Prev Med 2004;27(2) 101
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dent are you that you could order fruits and vegeta-
les when eating at a restaurant?” and “How confident
re you that you could eat healthy foods like fruits and
egetables, when you are depressed or in a bad mood?”
tems are answered on a 4-point scale from “not at all
onfident” to “very confident.” Internal consistency in
his study population was 0.92.

Regarding process measure, participants’ (interven-
ion group only) self-reported exposure to and satisfac-
ion with each intervention component were assessed
ith close-ended questions contained in the 6-month

ollow-up questionnaire. Measures were adapted from
revious studies.8 In addition, church liaisons, volun-

eer advisors, and ACS staff were interviewed by tele-
hone by trained University of North Carolina staff
sing a semistructured protocol to obtain information
bout their background as well as feedback about their
xperiences.

ata Analysis

hurches were the unit of randomization and analyses.
utcomes were therefore analyzed with a mixed-model

nalysis of variance program, SAS PROC MIXED, that
llows for adjustment of subject nonindependence
ithin churches.31 The initial multivariate model in-
luded fixed-effect terms for experimental condition,
aseline values for the outcome of interest, and the
ovariates; age, gender, household income, and educa-
ion; and random-effect terms for church nested in
reatment condition and individual nested within
hurch.

esults
ample Description

t baseline, a total of 1022 individuals were recruited

able 2. Body and Soul cohort description

ariable C

ge (mean, range) 5
ender
% female 7
arital status
% married or living with partner 5

ncome (%)
�$30,000 3
$30,000–$49,999 2
�$50,000 4

ducation (%)
�High school 1
Completed high school or vocational school 3
Some college 1
Completed college or higher 3

ruit and vegetable intake (servings/day)
2-item measure
17-item measure
cross the 15 churches. Of the initial sample, 854 t

02 American Journal of Preventive Medicine, Volume 27, Num
84%) were assessed at 6-month follow-up. All 15
hurches reached the baseline quota of 60 participants,
nd 7 of the 15 achieved a �90% retention rate. The
etention rate was similar in the treatment and compar-
son groups at 85% and 83%, respectively. Dropouts did
ot differ from cohort members for any of the variables
hown in Table 2, nor did dropouts differ across the two
roups (i.e., there was no evidence of differential or
elective attrition).

The cohort was predominantly female, with a mean
ge of 51. Approximately 60% of the sample was
arried or living with a partner. Half reported house-

old income of �$50,000 and almost 70% reported at
east some college education. At baseline, the two
ntervention groups did not significantly differ for any
f the demographic variables listed in Table 2 or
aseline F&V intake.
Interviews were completed with 37 of the 64 volun-

eer advisors. All were African American (one reported
eing biracial). The vast majority (34 of 37) were
emale, 53% were married, 75% were employed full-
ime, and 90% had at least some college education.
dvisors reported counseling approximately nine par-

icipants each.

rocess Evaluation

rogram exposure. Over 91% of intervention group
articipants reported receiving the cookbook or other
H-educational materials. Approximately 75% at-
ended the project kick-off event, and 63% attended at
east one other program activity. Almost 90% reported
xperiencing pastor support for the project in the form
f a sermon or discussion from the pulpit. With regard
o the MI telephone calls, 63% of intervention group
articipants reported receiving at least one call, with
he majority (70%) of those reporting having received

l Treatment Overall

18–84) 50.5 (17–89) 50.6 (17–89)

75.5 74.4

61.0 57.5

23.6 27.7
22.7 22.3
53.7 50.0

5.5 8.0
20.5 24.8
21.3 19.9
52.7 47.3

1.94) 4.0 (�1.94) 3.9 (�1.94)
4.38) 5.5 (�4.83) 5.2 (�4.67)
ontro

0.9 (

2.6

2.0

5.7
1.6
2.7

2.1
1.8
7.7
8.4

3.8 (�
4.7 (�
wo or more calls.

ber 2



P
o
c
r
w
o
o
b

P

A
r
t
a
b
1
i
d
i

s
m
p
2
0
B
r
s
a
s

S

T
g
c
m
s

D

T
v
w
o
b
c
t
l
p
r
n
a
e
t
c
t
t
p
s
A
t

T
s

F

F

V

a

a
b

m
c

d
*
c
N

T
(

S

P
A
C
S
S
F
a

b

*

rogram satisfaction. More than three fourths (77%)
f participants reported being very satisfied with the
ookbook and educational materials, and 72% of those
eceiving at least one call reported being very satisfied
ith their volunteer advisors. More than three fourths
f participants reported that they had a better opinion
f the ACS as a result of the project, and 58% reported
eing more likely to volunteer for the organization.

rimary Outcomes

t post-test, participants in the intervention group
eported significantly greater consumption of F&V
han those in the comparison group (Table 3). The
djusted post-test difference was 0.7 servings per day
ased on the 2-item measure and 1.4 servings for the
7-item measure. These differences equate to standard-
zed effect sizes (difference in adjusted post-test scores
ivided by the standard deviation, pooled from the

ntervention and comparison groups) of 0.39 and 0.18

able 3. Body and Soul: adjusteda post-test values with
tandard errors and post-test effect size for F & V (n � 854)

& V

Post-test (SE) Effect
size
estimatebIntervention Comparison

2-item measurec 4.8 (�0.12) 4.1 (�0.12) 0.39*
17-item measure

(NCI)
6.6 (�0.39) 5.2 (�0.45) 0.18*

ruit
1-item 2.4 (�0.08) 2.0 (�0.09) 0.46*
4-item (NCI) 3.3 (�0.26) 2.4 (�0.30) 0.15

egetables
1-item measure 2.4 (�0.07) 2.2 (�0.07) 0.18*
13-item measure

(NCI)
3.2 (�0.17) 2.7 (�0.19) 0.10

Adjusted for baseline value, age, gender, marital status, education,
nd income.
Effect size was computed as the difference in adjusted post-test
eans divided by the pooled standard deviation.

Due to rounding error, total F&V for the two-item measure is slightly
ifferent than the sum of fruits and vegetables separately.
Significant (p �0.05) difference in adjusted post-test means between
onditions (bolded).
CI, National Cancer Institute; SE, standard error.

able 4. Body and Soul: adjusteda post-test values with st
n � 854)

econdary outcome

Po

Treatment

ercent energy fat 32.8 (�0.27)
utonomous motivation 6.3 (�0.08)
ontrolled response 3.0 (�0.09)
elf-efficacy 3.1 (�0.04)
ocial support index 2.9 (�0.06)
ood preparation 2.7 (�0.03)

Adjusted for baseline value, age, gender, marital status, education,
Effect size was computed as the difference in adjusted post-test mea

Indicates significant (p �0.05) difference in adjusted post-test means bet
tandard deviation units for the 2-item and 17-item
easures, respectively. The change in F&V was com-

rised of 0.4 and 0.9 servings from fruit across the
-item and 17-item measures, respectively, and 0.2 and
.5 servings from vegetables from the two measures.
ased on the 17-item measure, which assessed sepa-
ately fruit and fruit juice intake, approximately 0.15
ervings of the 0.9 net difference in fruit intake was
ttributable to an increase in fruit juice (data not
hown).

econdary Outcomes

he intervention group showed small, but significantly
reater changes (in the desirable direction) for per-
entage of calories from fat, intrinsic and extrinsic
otivation to eat F&V, self-efficacy to eat F&V, and

ocial support to eat more F&V (Table 4).

iscussion

his project demonstrated that a research-based inter-
ention can be adapted and implemented under real-
orld conditions using volunteer staff and lay counsel-
rs and, under these conditions, positive effects on
ehavior change can be achieved. The effect size for
hange in F&V intake, although somewhat smaller than
hat observed in the parent efficacy trials, was nonethe-
ess statistically significant and could be considered of
ublic health value if it could be widely replicated at a
easonable cost. The somewhat attenuated effect size is
ot surprising given that the volunteer lay health
dvisors had little professional counseling experience
ntering the project, and that they received only a 1.5 d
raining session in the use of MI. Additionally, the
hurchwide activities were conducted by church volun-
eers with less professional supervision, technical assis-
ance, and resources than provided in the BCUBH
roject. These “dilutions” of implementation are con-
istent with the transition from efficacy to effectiveness.
s noted by Flay,1 a logical next step for this interven-

ion would be to test various methods for disseminating

d errors and post-test effect size for secondary outcomes

(SE)

Effect size estimatebComparison

33.7 (�0.31) 0.26*
6.1 (�0.09) 0.21*
2.9 (�0.10) 0.33*
3.1 (�0.04) 0.22*
2.6 (�0.07) 0.39*
2.6 (�0.03) 0.11

come.
ided by the pooled standard deviation.
andar

st-test

and in
ns div
ween conditions.
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he program, including variations in training counsel-
rs and church coordinators.
The intervention effect appeared somewhat larger

or fruits than vegetables. This is consistent with the
esults of the BCUBH project, which found that most of
he effects on F&V intake were due to increased fruit
0.66 servings) than vegetable intake (0.19 servings).8

Of the 82 volunteer advisors trained, 58 (71%) met
riteria for counseling competence. This encouraging
ertification rate was driven at least, in part, by
hurches following the recommendation set out by
roject staff that volunteer advisors should ideally have
t least some college education. Around 90% of the
rainees met this criterion. As noted previously,8,32–34

he African-American church as an institution contains
substantial network of individuals with high levels of

ducation, a wide range of professional skills, and a
trong commitment to community service that can be
obilized to improve the health of the African-Ameri-

an community.
As with many multicomponent interventions, it is

ifficult to determine which element(s) of the program
ccounted for the observed treatment effect. The cur-
ent study was not designed to tease out the impact of
ndividual intervention elements, as the primary goal
as to determine if the aggregate intervention, deliv-
red under real-world constraints, could result in posi-
ive behavior change. Future studies are needed to
isentangle the independent “active ingredients.”
Although volunteer advisors were responsible for

elivering the counseling component of the interven-
ion, the training of these counselors was conducted by
xperienced professionals. This required some initial
tartup costs to “install” the program. Larger-scale
issemination of this intervention would require a
onsiderable cadre of trainers to implement the MI
omponent, which would involve substantial costs. To
ring the intervention to scale, more cost-effective
raining methods, such as “cascading” (training the

What This Study Adds . . .

Researchers are increasingly being asked to de-
velop interventions that can be brought to scale.

A key step in moving interventions through the
dissemination process is evaluating their impact
under real-world conditions.

This article reports the results of a randomized
effectiveness trial, where a church-based dietary
intervention, originally implemented by research-
ers, was delivered by lay volunteers.

The effects achieved by the lay staff, although
somewhat smaller than those achieved by profes-
sional staff, suggest potential for wider
dissemination.
rainer) or autodidactic programs, may be needed. i

04 American Journal of Preventive Medicine, Volume 27, Num
The study had several limitations and threats to
alidity. It is possible that the reported effects on F&V
ntake and secondary outcomes in the intervention
roups were an artifact of social desirability bias. That
he two measures of F&V used in this study have been
alidated against serum carotenoids among African
mericans20 suggests that self-reported behavior in this

tudy may have been at least partially valid. Nonethe-
ess, intervention participants may have over-reported
ehavior change at post-test, and social desirability bias
annot be dismissed entirely as an alternative explana-
ion for the findings.

Participants were recruited by liaisons in each church
sing a quota sampling framework (e.g., first come/
rst serve). Therefore, it is possible that study partici-
ants were not representative of the entire church
opulation. There was not sufficient information from
he participating churches to empirically examine the
ssue of sampling bias, reach, or representativeness, and
xternal validity remains a concern. Program exposure
as determined largely by self-report and may therefore
e biased. More objective measures would have pro-
ided a better assessment of program exposure and
ntervention use. Another problem with the study is
hat despite the promising effects of MI as delivered by
he lay health advisors, these effects may not have been
ue to MI per se, but rather generic effects of attention
r other elements of counseling not unique to MI. To
etter determine the independent effects of MI versus
ttention, it would be useful to test the effects of an
I-based intervention compared to other counseling
odalities holding constant the client contact. The

tudy also has several strengths, including the relatively
igh cohort-retention rate and the inclusion of a socio-
emographically diverse sample of African Americans.
The team conducting this project comprised a

nique partnership of university researchers, a promi-
ent national nongovernmental health agency, and the
ational Institutes of Health. This group is currently

xploring possible methods for bringing the interven-
ion to scale, which may include partnering with na-
ional African-American religious organizations, social
ervice agencies, or corporate sponsors, as well as state
nd local departments of health. In the case of the ACS,
he organization had an internal mission to reach out
o the African-American community. Future dissemina-
ion partners will also likely require similar “intrinsic”
rganizational motivation to invest in the program.
hatever channels or organizations eventually may be

sed to disseminate the program, bringing it to scale
ill require modification of intervention materials and

raining methodology. Key challenges ahead include
eveloping a cost-efficient means for training lay health
dvisors while maintaining quality control, and finding
ays to not only install the program, but institutionalize
t so that activities continue beyond initial adoption.
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