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ABSTRACT
While health inequities are well documented, and there
are helpful frameworks to understand health
disparities, implementation frameworks are also
needed to focus the design, evaluation, and reporting
on interventions targeting populations at increased
risk. This study aims to describe how the reach,
effectiveness, adoption, implementation, and maintenance
(RE-AIM) framework can be used for these purposes
and illustrate its application in the context of a
randomized, pragmatic weight loss and hypertension
self-management intervention. RE-AIM was used to
both plan and evaluate the Be Fit Be Well program for
urban community health center patients. The RE-AIM
framework helped to focus attention on and produce
high rates of adoption and reach. Implementation rates
varied across components. Weight losses were
statistically significant, but not clinically significant.
They were robust across a variety of patient
characteristics, and the program was relatively of low
cost. Individual weight losses and blood pressure
reductions were maintained throughout the 24-month
period, but the program was not sustained at any of the
three settings. Implementation frameworks such as RE-
AIM can help design pragmatic interventions that focus
on both the context for disparities reduction and the
ultimate goal of public health impact.
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Despite widespread attention from the public health
community and increasingly from policymakers,
there has been uneven progress in improving health
disparities. Indeed, during the past several decades,
already pressing racial/ethnic and socioeconomic
gaps have increased for a number of conditions,
including type 2 diabetes and obesity [1]. As recogni-
tion about the severity and potential intractability of
health disparities has grown, so, too, have intervention
efforts designed to improve the health of affected

groups. Nevertheless, there has been limited transla-
tion of these intervention efforts into real-world
clinical and public health practice settings [2].
To address the Healthy People 2020 goal of

reducing or eliminating health disparities [3], it is
prudent to integrate dissemination and implemen-
tation considerations at the outset of intervention
planning, especially when working in a community
and low-resource settings [4]. We hypothesized that
the reach, effectiveness, adoption, implementation, and
maintenance (RE-AIM) framework would be useful
for this task. RE-AIM was designed to guide the
consideration of criteria that relate to translation,
dissemination, and public health impact [5, 6].
Additionally, more pragmatic trials are needed to

adequately address complex and pervasive issues
that arise in chronic disease prevention and man-
agement interventions [7]. Features of pragmatic
studies, as discussed by the CONSORT authors and
others, are the following: (1) that they are conducted
from the perspective of and with ongoing engage-
ment of stakeholders; (2) the outcomes measured
are those of importance to the end users [patients,
clinicians, and decision makers (e.g., clinic admin-
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Implications
Policy: Public health impact can be enhanced by
use of planning and evaluation frameworks to
address issues such as inequitable participation,
engagement, outcomes, and sustainability of
well-intended programs and policies.

Research: Use of implementation science mod-
els such as RE-AIM can be useful for both
planning and reporting on programs intended
to address health inequities.

Practice: Planning ahead to address frequent
challenges to implementation can help enhance
program reach, delivery, and reduce health
disparities. Additional features are likely needed
to increase magnitude of weight losses produced.
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istrators)]; (3) that comparison conditions are real-
world alternatives; and (4) the settings and samples
studied are chosen to be generalizable to real-world
settings [8, 9].
The purpose of this paper is to apply the RE-AIM

framework to highlight issues infrequently addressed
but important for the dissemination and implementa-
tion of interventions designed for populations with
disproportionate health risks. Although some limited
primary outcome data are presented to support this
purpose, this paper does not focus on the primary
outcomes of the original study, which are described
elsewhere [10]. Instead, we describe the health dispar-
ities implications for each of the five key RE-AIM
dimensions and assess how Be Fit, Be Well (BFBW)
addressed these issues. This builds on earlier work [5,
11, 12] and provides a concrete example of how the
RE-AIM model can be used to design and evaluate
pragmatic trials intended for disproportionately affect-
ed populations. A recent publication describes how
RE-AIMwas used to facilitate cultural adaptation for a
Latina population [13], but this paper is the first, to our
knowledge, to apply RE-AIM specifically to the
reduction of health inequities.

METHODS
Approach
The RE-AIM framework [4, 6, 14] has been utilized to
plan, evaluate, and review a variety of health promo-
tion and disease management interventions [6, 15]. It
was developed, in part, to create a balanced emphasis
on internal and external validity issues [5]. It is
intended to help bridge the gap between efficacy and
effectiveness trials to obtain greater community accep-
tance, impact, and sustainability by increasing the
focus on intervention reach, effectiveness, adoption,
implementation, and maintenance [5]. Implicit in the
RE-AIM framework is the assumption that, by
focusing on these issues in the design phase, there will
be a reduction in the health disparities that often occur
as a result of unequal participation and accrual of
benefit across populations [11].
In recent years, there have been a number of

dissemination models and frameworks that have
been developed and explored [16, 17]. RE-AIM was
chosen because it is one of the frameworks that
address both implementation and dissemination, as
well as intervention design and evaluation, and it
identifies key frequent translation challenges that
need to be anticipated. For the purposes of this
paper, we demonstrate how the RE-AIM framework
was used to design BFBW and to evaluate its public
health impact and dissemination potential. We also
address some key translational challenges including
reach, adoption, and consistent implementation.

RE-AIM components considered in intervention design
BFBW, a 24-month randomized weight loss and
hypertension self-management intervention trial, has

been described in detail elsewhere [10, 18, 19].
Briefly, the 365 participants in BFBW were
primary care patients at one of three community
health centers (CHC) in Boston, MA. Eligibility
criteria included measured body mass index
(BMI) 30–50 kg/m2, pharmacologic treatment
for hypertension, age 21 years or older, receipt
of primary care of at one of the three participat-
ing CHCs, and ability to speak and read either
English or Spanish. Participants were randomized
to either usual care or the BFBW intervention.
Participants received a $50 gift card at their
baseline, 6-, 12-, and 18-month visits and a $75
gift card at their 24-month visit. Intervention
participants received a scale at their 6-month visit
and a blood pressure monitor at their 12-month
visit to aid their behavioral self-monitoring.
Participants with difficulty getting to clinic sites
for assessment visits were also offered taxi
vouchers.
BFBW’s design [19] addressed these RE-AIM

issues in several ways. First, to decrease commonly
found burdens of transportation, time, and access to
services, intervention content was largely delivered
by phone and Internet (reach). Participants without
regular access to the internet were still able to fully
participate in the program using exclusively the
phone and print materials. Second, it purposefully
engaged health center staff in the design phase of the
intervention to increase buy-in while at the same
time ensuring low demand on clinic resources and
staff during implementation, to be context-appropri-
ate and widely applicable (adoption). In particular,
they advised on ways to make the introduction of
the intervention fit into existing clinic flow.
We attempted to increase effectiveness of this

intervention both by using evidence-based princi-
ples such as self-monitoring, individually tailored
behavior change recommendations, and also by
using cultural- and literacy-appropriate intervention
materials [10, 19]. Skills training materials, offered in
print and on the web, were adapted to be appropri-
ate for the population. Though ethnically diverse,
this population overall had low levels of educational
attainment and were of low income. To meet the
needs of this population, all materials were written
at a fourth grade reading level. Existing materials
from National Institutes of Health (NIH) and
National Heart, Lung, and Blood Institute were
incorporated into print and web materials, including
“Delicious Heart Healthy Latino Recipes” and
“Heart Healthy Home Cooking, African-American
Style.” Research staff took care not to recommend
uncommon cooking tools or high-cost ingredients in
print and web materials and offered tips on how to
shop on a budget. Materials also included neighbor-
hood guides, lists of safe places to walk, or to do
other free or low-cost physical activity opportunities.
Implementation was addressed by offering user-

friendly interfaces, participant choice of Internet or
IVR modalities, and by training lay community
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health educators to provide health coaching over the
phone. Health coach training occurred over 2 days.
This training included a review of research ethics
and IRB review, lessons on facilitating adult learn-
ing, cultural competence, and the LEARN model of
cross-cultural guidelines for health practitioners,
motivational interviewing principles, and strategies
to encourage participants to self-monitor. In the days
following the training, health coaches were asked to
complete a series of practice coaching calls and
group sessions with their supervisors and were given
performance feedback.
We planned for maintenance from the outset by

continuing intervention for 24 months by planning
to make the website and resources available after the
study ended, and by addressing social–environmen-
tal determinants of obesity. Identified health dispar-

ities issues and the intervention considerations for
each RE-AIM dimension are listed in more detail in
Table 1.
As seen in Table 1, there are recurring themes

across all five RE-AIM dimensions of the need to
plan for dissemination and feasibility from the
beginning; to focus on broad and multi-level
contextual factors as well as individual behavior
change; to be transparent in reporting, including
lessons learned and adaptations made; and to use
pragmatic approaches that begin and end with
stakeholders’ input and address their concerns.
To enhance implementation and effectiveness,
monthly (for the first 12 months) and bimonthly
(for the second 12 months) calls from the
interventionist provided social support and tech-
nical assistance.

Table 1 | Health disparities issues, by RE-AIM dimension, and how Be Fit Be Well (BFBW) addressed these issues

RE-AIM element Key disparities issues How the BFBW design addressed issues

Reach • Accessing disparate populations through
targeted outreach methods and program
options (i.e., transportation, hours, etc.)

Intervention largely mediated by phone and
internet with no added visits; participants
selected times for calls based on their
schedule; use of community health workers
(CHW) instead of physicians; Collected
basic demographic information on people
who declined participation

• Understanding characteristics of those who
participated vs. those who declined

Effectiveness • Assessing broader, patient-centered outcomes,
quality of life, and unanticipated
consequences

Allowed intervention tailoring—choice (goals
and modalities); use of multiple channels;
follow-up contacts; culturally appropriate—
English and Spanish materials and CHWs;
use of evidence-based treatment; data
collection for broad array of demographics
and subgroups; designed for low literacy

• Understanding the impact of the context on
results

• Considering Minimal Intervention Needed for
Change

• Analyzing results by disparity-related
subgroups—consider disparities broadly (e.g.,
demographics, risk, experience, residence,
literacy)

Adoption • Documenting and enhancing participation of
low-resource settings and a variety of staff

Intervention designed with staff for buy-in and
used CHWs; incorporated medical
adherence for MDs; used pragmatic design;
made feasible in context and placed low
demands on staff and resources

• Understanding and addressing reasons for
non-participation by setting/staff

Implementation • Monitoring delivery to different subgroups and
by different staff

Provided staff training in motivational
interviewing and offered certification;
offered feedback on delivery and
implemented self-monitoring; planned to
minimize (and track) resources and costs;
kept web and IVR novel and fresh

• Understanding and tracking costs of delivery
• Transparently documenting adaptations to
original program

Maintenance
Individual • Assessing long-term results across subgroups

and identifying inequities and reason
Ongoing assessment for 2 years; addressed
social environment barriers and facilitators;
website remains for study participants to
use

• Providing infrastructure and links to
community resources for individuals to sustain
program results

Setting • Planning for and supporting sustainability of
program after initial evaluation

• Preparing delivery settings with tools to guide
monitoring and adaption of the program long
term
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BFBW intervention
The intervention was designed to promote hyper-
tension self-management and weight loss through
four main components: (1) tailored behavioral goals;
(2) skills training; (3) behavior self-monitoring; and
(4) social support via BFBW interventionists, com-
munity/environmental resources, and health-care
team. Components were delivered through daily
tracking of behavioral goals via either a website or
interactive voice response system (IVR), provision
of print materials for skills training and self-moni-
toring, monthly interventionist-delivered coaching
calls, and monthly group sessions. The original
study’s primary outcome was weight change at
24 months with a secondary outcome of change in
blood pressure at 24 months.

Analyses
Univariate statistics were generated to describe the
sociodemographics of participants. Means and fre-
quencies of the gender, age, BMI, and diabetes
comorbidity status were computed from the elec-

tronic medical record data of patients who were
invited but declined participation in the study.
Bivariate comparisons using two-way ANOVA and
chi-square tests were conducted to evaluate reach
and compare participants to those who declined.
Building on previous analyses [10], select BFBW

baseline demographic variables were introduced as
potential interaction terms into the mixed-effect mod-
els developed to evaluate effectiveness. Although the
subgroup analyses are not traditional measures of
effectiveness, the evaluation of the results across key
population subgroups provides important data in
regard to the health equity and translation perspective
of effectiveness. Each demographic variable was tested
for an interactive effect on the profile of weight change
and systolic blood pressure change by participant
characteristic, treatment group, and study visit, after
adjusting for baseline measurements, gender, and
community health center main effects (Table 2).
Adoption rates were assessed by calculating the

number of clinics that were approached and those
that agreed to participate, as well as the assessing the

Table 2 | Baseline characteristics of participants

Characteristic Usual care (N0185) Intervention (N0180)

Female 122 (66) 128 (71.1)
Male 63 (34.1) 52 (28.9)
Race/ethnicity, N (%)
Non-Hispanic Black/African-American 131 (70.8) 129 (71.7)
Hispanic 23 (12.4) 25 (13.9)
Other 31 (16.72) 26 (14.6)
Language N (%)
English 163 (88.1) 157 (87.2)
Spanish 22 (11.9) 23 (12.8)
Education N (%)
<High school diploma 73 (39.5) 47 (26.1)
≥High school diploma 112 (60.5) 133 (74)
Income N (%)
<$25,000 105 (56.8) 94 (52.2)
≥$25,000 80 (43.2) 86 (47.7)
Employment N (%)
Employed 98 (53) 94 (52.2)
Unemployed 87 (47) 86 (47.4)
Health Insurance N (%)
Medicaid or Medicare 99 (53.5) 99 (55)
Private and other 86 (46.5) 81 (45)
Medication, N (%)
Diabetes 64 (34.6) 44 (24.4)
Lipids 66 (35.7) 66 (36.7)
Health center, N (%)
Center 1 51 (27.6) 52 (28.9)
Center 2 82 (44.3) 76 (42.2)
Center 3 52 (28.1) 52 (28.9)
Miscellaneous
Age (year) 54.6±11.1 54.4±10.8
Weight (kg) 100.2±17.5 100.6±18.6
BMI (kg/m2) 37.0±5.2 37.0±5.0
SBP (mm Hg) 128.5±19.7 130.2±18.9
DBP (mmHg) 77.4±13.8 79.3±12.7

SBP systolic blood pressure, DBP diastolic blood pressure, BMI body mass index
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percentage of individual physicians within those
clinics who participated. Although there are a
multitude of definitions for implementation, for the
purposes of the analyses, we are using those from
RE-AIM and focusing on treatment delivery, re-
ceipt, and adherence [4, 6, 14]. As such, implemen-
tation rates of counseling calls were calculated by
summing successful contacts over the study for each
participant and dividing by their expected sums.
Calculations were conducted for the proportion of
participants completing 70 % of the calls. The
BFBW interventionists kept a record indicating
whether goals, barriers, and strategies were evaluat-
ed each (per call scripts). Chi-square tests were
conducted to explore the association of these
counseling call variables with study site, preferred
language, and income to evaluate factors potentially
influencing implementation.
The percentage of study weeks that self-monitoring

data were reported was calculated by summing the
weeks with either a successful IVR call or submission
of a tracking form on the intervention website, divided
by the number of expected weeks with self-monitor-
ing. The proportion of participants who completed
their self-monitoring for more than half the weeks in
the study was calculated. The self-monitoring rates of
participants grouped by study site and preferred
language were compared with chi-square tests.

RESULTS
Reach
As can be seen in Fig. 1 and Table 3, BFBW enrolled
approximately 60 % of potentially eligible patients
invited to participate. As shown, due to standardized
selection criteria of the parent POWER program, a
significant percentage of patients were excluded from
participation, despite this being the most pragmatic of
the POWER studies [18, 20]. The most common
reasons for exclusion were as follows: not speaking or
reading either English or Spanish (n0395) and being
on medications likely to interfere with weight loss (n0
168). Relatively few patients meeting the medical
eligibility criteria were excluded for other reasons. Of
the 604 able to be reached and have phone eligibility
criteria confirmed, 507 (84 %) agreed to participate,
and 365 of these (60.4 % or 365/604 participation rate
[21]) completed baseline, final eligibility criteria, and
then were randomized.
Recruitment analyses indicated that participants,

compared to nonparticipants, were younger (mean ±
SD: 54.6 vs. 58.3 years, P00.005) and had a higher
mean BMI (mean ± SD: 37.0 vs. 35.8, P<.05) but did
not significantly differ by gender or comorbid diabetes
status, as seen in Table 3.

Effectiveness
Outcomes are reported in more detail elsewhere [10,
22]. In this article, we report primarily on imple-
mentation outcomes and only secondarily on out-

comes of weight loss and SBP reduction, and on
behaviors directly related to these outcomes as they
pertain to health disparities. As previously reported
[10], patients randomized to the intervention expe-
rienced a modest but significant increased weight
loss compared to those in the control condition and
maintained it over the course of the study (24-month
difference: −1.0 kg; 95 % confidence interval (CI),
−2.0 to −0.03 kg). Twenty percent of intervention
participants and 19.5 % of usual care lost at least 5 %
of their initial body weight over 24 months. On
average, intervention participants lost a greater
percentage of body weight by 24 months compared
to those receiving usual care (difference: −1.02 %;
95 % CI −2.02, −0.005) after adjusting for gender
and clinic. Intervention patients also had lower
systolic blood pressure throughout the course of
the study (24-month difference: −3.7 mm/Hg; 95 %
CI, −7.9 to 0.5). As can be seen in Table 4,
outcomes were relatively uniform across a variety
of patient characteristics.
We also reported elsewhere [10] that intervention

participants showed significantly greater change in
medication adherence at 6 months (difference: −1.22;
95 % CI −0.15, −0.012; P00.001) and 12 months
(difference: −0.85; 95 % CI −1.40, −0.30; P00.002).
However, no significant between-group difference was
observed at 18 months (difference: −0.31; 95 % CI
−0.86, 0.25; P00.28) and 24 months (difference:
−0.36; 95 % CI −0.88, 0.15; P00.17).
No significant between group differences were

observed when we examined changes in health-
related quality of life based on the population
preference-weighted health index score from the
EQ-5D at 12 months (difference: −0.01; 95 % CI
−0.05, 0.03; P00.48) or at 24 months (difference:
−0.004; 95 % CI −0.04, 0.03; P00.84).

Adoption
The program was successful in recruiting all three of
the CHC primary care clinics invited to participate
and in getting 19 of 20 (95 %) primary care
providers to refer their patients to the program.
Four potential CHCs were excluded because they
did not have any electronic records or scheduling
systems to use for population-based recruitment
purposes.

Implementation
Details on implementation and costs of this complex
multifaceted intervention are reported in greater
detail elsewhere [10, 22]. Here, we focus on overall
implementation rates and patient characteristics
related to implementation. Overall program deliv-
ery rates by the interventionists were relatively high
with a 70.6 % completion rate of counseling calls
and 63.3 % of participants completing more than
70 % of their calls. The completion rate of
counseling calls did not differ by study site or
participant-preferred language, but calls were signif-
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icantly more likely to be completed with partic-
ipants making over $10,000 a year (73.1 vs.
62.2 %, P<0.0001).
Significant differences in the evaluation of goals,

barriers, and strategies were seen by study site,
preferred language, and income. Each of these
evaluation points were more consistently completed
at center 1 and less consistently at center 3 (P<

0.0001). English speakers were more likely to have
goals, barriers, and strategies evaluated (P<0.0001),
as were participants making more than $10,000 (P<
0.001). Weekly self-monitoring rates were variable,
with participants completing 42.2 % of the expected
tracking events across the 2-year intervention and
40.0 % of participants tracking on more than half of
study weeks. Self-monitoring rates were better when

Fig 1 | CONSORT diagram for recruitment and adoption [10]
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IVR tracking was utilized compared to web tracking
(44.7 vs. 34.0 %, P<0.0001). English speakers had a
higher self-monitoring rate than participants who
preferred to speak Spanish (42.6 vs. 39.5 %, P00.004).

Maintenance
In RE-AIM, maintenance has indicants at both the
individual and setting levels. As can be seen in
Table 4, at the individual level, maintenance out to
the 24-month follow-up was good. Patient character-
istics of race, education, gender, or income did not
moderate maintenance results. Likewise, the profiles
of systolic blood pressure change by treatment
group did not significantly differ between these
demographic subgroups.
In regards to setting-level maintenance, interviews

with clinic staff indicated that sites were interested in
adapting the elements of BFBW regarding hyper-
tension medication adherence and blood pressure
control. However, none of the clinics had formally
adopted any of the components of BFBW. Some
have added walking fitness programs, but it is
unclear if these can be attributed to their participa-
tion in BFBW.

DISCUSSION
The BFBW program was successful at reaching and
helping patients with low income, high risk, and
from predominantly African-American obese com-
munity health center to stay engaged with a
program to improve health-promoting behaviors,
make modest reductions in blood pressure and less
so in weight, and to maintain these gains for at least
24 months. However, lower income and Spanish-
speaking patients were less engaged in the interven-
tion and that the program was not sustained at any
of the participating clinics. As described in more

detail in the main outcome study, this is one of the
few weight loss programs designed specifically for
low-income African-Americans and Latinos facing
such challenging socioeconomic conditions to pro-
duce encouraging, albeit modest, long-term results
[10, 23, 29].
The purpose of this article was to describe the use

of the RE-AIM model to help design and evaluate
this intervention. There are likely multiple reasons
for the recruitment, adoption, implementation, and
success of BFBW (and the mixed maintenance
success—good at the patient level, poor at the setting
level), but we conclude that factors related to RE-
AIM issues such as designing a program with the
input of key stakeholders and placing minimal
burden on the primary care providers (both address-
ing adoption); that was attractive and accessible to
patients and did not require much travel or extra
visits (reach); and that had user-friendly interfaces,
patient choice of tracking modalities, and commu-
nity health workers to provide ongoing support and
prompts (implementation and maintenance) were at
least partially responsible. To address setting-level
maintenance challenges, from a RE-AIM perspec-
tive, we might recommend actions including ensur-
ing that the program is aligned with clinic mission,
exploring the fit with new health policy changes
such as the enhanced community health workforce
to have ongoing responsibility, and advocacy to
make the reimbursement policies worth the time of
clinics to invest in obesity prevention and treatment.
We further speculate that other keys to success

were likely “designing for dissemination” [4] at the
outset and the focus on keeping both time and
resource demands on an already overworked and
underfunded community health center staff low [22].
Compatible with pragmatic and adaptive trials [7],
we also made adjustments during the study to
enhance recruitment, keep the website and IVR

Table 3 | Characteristics of BFBW participants compared to those who declined participation

Characteristics/
category

BFBW participants
[mean (SD) or %] (N0365)

Declined for whom data available
[mean (SD) or %] (N0130)

Sign. of diff

Health Center 0.05
Center 1 103 (28.2) 34 (26.2)
Center 2 158 (43.3) 71 (54.6)
Center 3 104 (28.5) 25 (19.2)
Gender 0.87
Female 250 (68.5) 88 (67.7)
Male 115 (31.5) 42 (32.3)
Diagnosed with diabetesa 0.26
Yes 240 (66.1) 93 (71.5)
No/unknown 123 (33.9) 37 (28.5)
Ageb 54.6±10.9 58.3±13.1 0.005
BMIc 37.0±5.1 35.8±4.9 0.03
a BFBW participants who were ever told by a doctor that they had diabetes outside of pregnancy. Refusers who had a diabetes diagnosis in their medical
records
b Age at enrollment for BFBW participants. Age at study start for refusers
c Only 115 refusers had weight and height available in their records to calculate BMI

ORIGINAL RESEARCH

TBMpage 206 of 210



Ta
bl
e
4
|P

ri
m
ar
y
ou

tc
om

es
by

co
nd

it
io
n
an

d
ch

ar
ac
te
ri
st
ic

fo
r
w
ei
gh

t
lo
ss

an
d
by

co
nd

it
io
n
an

d
su

bg
ro
up

fo
r
sy
st
ol
ic

bl
oo

d
pr
es
su

re

A
dj
us

te
d
m
ea

n
(S
.E
.)
a

V
is
it

B
as
el
in
e

6
m
on

th
s

12
m
on

th
s

18
m
on

th
s

24
m
on

th
s

P
va
lu
e

C
on

di
ti
on

In
t

U
C

In
t

U
C

In
t

U
C

In
t

U
C

In
t

U
C

I.
W
ei
gh

t
lo
ss

O
ve
ra
ll

10
2.
2
(1
.5
)

10
2.
4
(1
.4
)

10
0.
9
(1
.5
)

10
2.
2
(1
.4
)

10
0.
8
(1
.5
)

10
2.
0
(1
.4
)

10
0.
9
(1
.5
)

10
2.
0
(1
.4
)

10
0.
6
(1
.5
)

10
1.
9
(1
.4
)

0.
15

Ra
ce
/e
th
ni
ci
ty

0.
97

A
fr
ic
an

-A
m
er
ic
an

10
2.
8
(1
.7
)

10
3.
6
(1
.6
)

10
1.
6
(1
.7
)

10
3.
4
(1
.6
)

10
1.
7
(1
.7
)

10
3.
3
(1
.6
)

10
1.
6
(1
.7
)

10
3.
2
(1
.6
)

10
1.
2
(1
.7
)

10
3.
1
(1
.6
)

La
ti
no

97
.4

(3
.6
)

95
.8

(3
.8
)

96
.6

(3
.6
)

95
.9

(3
.8
)

95
.7

(3
.6
)

95
.3

(3
.8
)

96
.4

(3
.6
)

96
.1

(3
.9
)

95
.3

(3
.6
)

94
.8

(3
.8
)

O
th
er

10
2.
1
(3
.4
)

10
0.
7
(3
.2
)

10
0.
9
(3
.4
)

10
0.
7
(3
.2
)

99
.8

(3
.4
)

10
0.
4
(3
.2
)

10
0.
4
(3
.4
)

10
0.
5
(3
.2
)

10
1.
8
(3
.4
)

10
0.
5
(3
.2
)

Ed
uc
at
io
n

0.
81

<1
2t
h
G
ra
de

10
1.
9
(2
.7
)

10
2.
2
(2
.1
)

10
0.
7
(2
.7
)

10
1.
9
(2
.1
)

10
0.
1
(2
.7
)

10
1.
9
(2
.1
)

10
0.
5
(2
.7
)

10
2.
3
(2
.1
)

10
0.
4
(2
.7
)

10
1.
5
(2
.1
)

H
ig
h
sc
ho

ol
or

m
or
e

10
2.
2
(1
.6
)

10
2.
5
(1
.8
)

10
1.
0
(1
.7
)

10
2.
4
(1
.8
)

10
1.
0
(1
.7
)

10
2.
2
(1
.8
)

10
1.
0
(1
.7
)

10
1.
9
(1
.8
)

10
0.
7
(1
.7
)

10
2.
1
(1
.8
)

S
ex

0.
76

Fe
m
al
e

96
.8

(1
.7
)

95
.4

(1
.7
)

95
.4

(1
.7
)

95
.4

(1
.7
)

95
.4

(1
.7
)

95
.1

(1
.7
)

95
.5

(1
.7
)

94
.9

(1
.7
)

95
.4

(1
.7
)

94
.9

(1
.7
)

M
al
e

10
6.
6
(2
.4
)

11
0.
2
(2
.3
)

10
5.
5
(2
.4
)

10
9.
8
(2
.3
)

10
5.
3
(2
.5
)

10
9.
8
(2
.3
)

10
5.
4
(2
.5
)

11
0.
2
(2
.3
)

10
4.
5
(2
.5
)

10
9.
8
(2
.3
)

In
co
m
e

0.
49

≤
$
10

,0
00

10
1.
1
(2
.9
)

10
3.
8
(2
.5
)

10
0.
1
(2
.9
)

10
3.
9
(2
.5
)

99
.7

(2
.9
)

10
3.
9
(2
.5
)

99
.2

(2
.9
)

10
3.
7
(2
.5
)

98
.5

(2
.9
)

10
3.
7
(2
.5
)

>$
10

,0
00

10
2.
5
(1
.6
)

10
1.
8
(1
.6
)

10
1.
2
(1
.6
)

10
1.
6
(1
.6
)

10
1.
1
(1
.6
)

10
1.
3
(1
.6
)

10
1.
4
(1
.6
)

10
1.
4
(1
.6
)

10
1.
3
(1
.6
)

10
1.
1
(1
.6
)

La
ng

ua
ge

0.
98

En
gl
is
h

10
2.
9
(1
.5
)

10
3.
1
(1
.5
)

10
1.
6
(1
.5
)

10
2.
8
(1
.5
)

10
1.
6
(1
.5
)

10
2.
8
(1
.5
)

10
1.
6
(1
.5
)

10
2.
7
(1
.5
)

10
1.
4
(1
.5
)

10
2.
6
(1
.5
)

S
pa

ni
sh

95
.2

(3
.7
)

94
.1

(3
.9
)

94
.1

(3
.7
)

95
.0

(3
.9
)

93
.1

(3
.7
)

93
.7

(3
.9
)

94
.0

(3
.7
)

94
.4

(3
.9
)

93
.4

(3
.7
)

93
.8

(3
.9
)

H
ea

lth
ce
nt
er

0.
93

C
en

te
r
1

10
2.
7
(2
.4
)

97
.9

(2
.4
)

10
0.
8
(2
.4
)

97
.2

(2
.4
)

10
1.
2
(2
.4
)

97
.4

(2
.4
)

10
2.
1
(2
.4
)

97
.4

(2
.4
)

10
1.
7
(2
.4
)

97
.5

(2
.4
)

C
en

te
r
2

10
2.
1
(2
.0
)

10
6.
1
(1
.9
)

10
1.
4
(2
.0
)

10
6.
6
(1
.9
)

10
0.
9
(2
.0
)

10
6.
0
(1
.9
)

10
0.
3
(2
.0
)

10
6.
0
(1
.9
)

10
0.
1
(2
.0
)

10
5.
9
(1
.9
)

C
en

te
r
3

10
2.
3
(2
.4
)

10
1.
6
(2
.4
)

10
1.
0
(2
.4
)

10
1.
3
(2
.4
)

10
1.
0
(2
.4
)

10
1.
2
(2
.4
)

10
1.
2
(2
.5
)

10
1.
2
(2
.4
)

10
1.
0
(2
.4
)

10
0.
7
(2
.4
)

II.
S
ys
to
lic

bl
oo

d
pr
es
su

re
O
ve
ra
ll

13
2.
5
(1
.5
)

13
0.
7
(1
.5
)

13
3.
0
(1
.7
)

13
2.
5
(1
.6
)

13
1.
1
(1
.8
)

13
4.
1
(1
.6
)

13
2.
3
(1
.8
)

13
6.
3
(1
.7
)

13
4.
1
(1
.7
)

13
6.
0
(1
.6
)

0.
07

Ra
ce
/e
th
ni
ci
ty

0.
51

A
fr
ic
an

A
m
er
ic
an

13
1.
4
(1
.7
)

13
0.
9
(1
.7
)

13
1.
5
(1
.9
)

13
1.
2
(1
.9
)

13
0.
5
(2
.0
)

13
2.
5
(1
.9
)

13
0.
1
(2
.0
)

13
4.
6
(1
.9
)

13
2.
4
(1
.8
)

13
4.
4
(1
.8
)

La
ti
no

13
6.
3
(3
.9
)

12
1.
9
(4
.1
)

13
3.
0
(4
.4
)

13
1.
1
(4
.4
)

13
1.
7
(4
.5
)

13
1.
5
(4
.5
)

13
3.
1
(4
.8
)

13
1.
0
(5
.4
)

13
9.
5
(4
.1
)

13
2.
5
(4
.4
)

O
th
er

12
6.
7
(3
.7
)

12
9.
9
(3
.4
)

13
2.
6
(4
.4
)

13
2.
5
(3
.9
)

12
5.
8
(4
.6
)

13
6.
7
(4
.1
)

13
5.
5
(4
.6
)

14
0.
6
(3
.7
)

12
9.
6
(4
.2
)

13
8.
8
(3
.5
)

Ed
uc
at
io
n

0.
83

<1
2t
h
G
ra
de

13
2.
3
(2
.8
)

12
7.
8
(2
.3
)

13
5.
1
(3
.4
)

12
9.
9
(2
.5
)

13
2.
7
(3
.3
)

13
2.
7
(2
.5
)

13
1.
4
(3
.4
)

13
1.
8
(2
.6
)

13
9.
5
(3
.1
)

13
4.
7
(2
.4
)

H
ig
h
sc
ho

ol
or

m
or
e

13
2.
7
(1
.7
)

13
2.
8
(1
.9
)

13
2.
4
(1
.9
)

13
4.
3
(2
.0
)

13
0.
7
(2
.0
)

13
5.
1
(2
.1
)

13
2.
7
(2
.0
)

13
9.
1
(2
.1
)

13
2.
3
(1
.9
)

13
7.
0
(1
.9
)

G
en

de
r

0.
19

ORIGINAL RESEARCH

TBM page 207 of 210



components novel, respond to participants’ con-
cerns, and maintain a high level of intervention
engagement.
RE-AIM analyses of the percent and representa-

tiveness of results at multiple levels and across
different outcomes, including reach, adoption, effec-
tiveness, implementation and maintenance generally
revealed robust results, with modest differences
across patient characteristics. These results are
encouraging and tentatively suggest that BFBW
may have broad appeal to a relatively wide range
of community health centers and patients, and are of
at least modest benefit even to high-risk patients. A
separate publication documented that the BFBW
study was significantly more pragmatic than other
POWER weight loss studies funded under the same
grant mechanism [18].
The BFBW program was not uniformly successful

and could likely be improved and further adapted to
fit different settings and populations to make it more
effective and generalizable. For example, the group
meetings were poorly attended, eventually discon-
tinued, and likely did not add much to the
intervention effectiveness. Magnitude of weight loss
that was not clinically significant might be increased
by increasing program intensity or contacts. Despite
use of local community health workers, there were
implementation differences by income and pre-
ferred language. Lower-income and Spanish-speak-
ing participants were less engaged than others
despite considerable efforts to make the intervention
culturally and contextually appropriate. One possi-
ble reason for the discrepancies in call completion
among the lowest-income participants could be that
they had less consistent access to telephones and
could not afford the costs of the calls. At 24-month
follow-up, questions of economic hardship were
assessed, including phone disconnections. Approxi-
mately 20 % of the participants at follow-up
indicated that their phone line had been disconnect-
ed at least once within the 2-year study period. It is
possible that either use of text messaging or
expanding the intervention to more directly address
fundamental determinants of health (e.g., housing,
food insecurity, racism) would help to reduce these
implementation subgroup differences.
Similarly, lessons learned during recruitment

could be applied, and alternative strategies, such as
recruiting from a weight loss registry or directly
from primary care visits, would likely reduce
recruitment costs substantially. The site differences
in results in multi-site studies are not unusual;
however, many studies do not report on-site differ-
ences. This is a feature that we would recommend
and think would enhance the transparency of
reporting. For this study, we speculate that differ-
ences across sites were attributable to multiple
factors. Administrative issues may have impacted
the variance as recruitment at site 2 began 1–
2 months before sites 1 and 3. Therefore, more
individuals were assessed for eligibility at site 2, soFe
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while there were a larger number of refusals, there
was not necessarily a higher rate of refusal. Addi-
tionally, language barriers may have resulted in
some of the discrepancies. Site 3 had the highest
percentage of Spanish speakers, and the materials
were not translated into Spanish until about 4–
5 months after recruitment started at site 2, therefore
limiting the number of Spanish-speaking partici-
pants from that site. Additionally, site 1 had a
number of ineligible participants due to language
as that center has a large Cape Verdean clientele.
This study must be interpreted in context. Over

the past 30 years, economic inequality has grown,
and the divide between the rich and poor has
deepened [24]. Growing economic inequality leads
to worse health outcomes [25]. These problems are
exacerbated by a poor health environment and an
overstretched primary care system that is unable to
recover from decades of underinvestment in funda-
mental health care and prevention. The Affordable
Care Act [26], as its provisions take effect, promises
to increase access to health care for many, but it
faces a host of challenges in the coming years.
Within this challenging context, BFBW [10]

attempted to engage the poor and underserved in
healthy eating, physical activity, and blood pressure
control mediated through support of healthy behav-
iors and enhanced interactions with their primary
care clinic. We used RE-AIM as well as experience
working in low-income settings to design and
evaluate the BFBW intervention for community
health centers. This focus on those most in need
stands in contrast to many studies that (often
unintentionally) exclude the most vulnerable be-
cause they cannot be reached at the outset, devote
considerable time and resources, and/or face sub-
stantial barriers to access of needed resources. The
studies closest in scope to ours focused on commu-
nity health center or low-income-setting-based stud-
ies that explicitly recruited low income, largely
African-American or Latino samples for weight loss
interventions that we could locate, were by Clark et
al. [27], Samuel-Hodge et al. [28], and Ockene et al.
[29]. All three studies used in person rather than
electronic interventions. The study of Clark et al.
reported challenges with reach and implementation
with 16 % of those eligible having intervention
contact but only 2 % having ten or more contacts,
which they found necessary for significant weight
loss. The study of Samuel-Hodge et al. [28] reported
larger weight losses but did not report on reach.
Samuel-Hodge et al. [23] have, however, recently
reported initial recruitment results from a follow-up
study conducted in county health departments that
demonstrated high reach and adoption by health
department, but weight loss data have not yet been
reported. Finally, Ockene et al. [29] recently
reported results from a low-cost version of the
Diabetes Prevention Program tailored for low-in-
come Latino populations that was moderately
successful at producing weight loss (2.5 lbs over

12 months) but also reported challenges with group
meeting attendance.
This study has both limitations and strengths.

Limitations include the fact that BFBW results are
undoubtedly due to many factors, and we did not
experimentally evaluate the use of RE-AIM vs. other
implementation models to guide intervention and
evaluation. Other limitations are that our conclusions
must be limited to the types of community health
centers and patient populations studied, the relatively
small number of health centers, the moderate patient
sample size, the limited magnitude of weight loss, and
that the intervention was not continued after the study.
Finally, the most important outcomes, namely factors
such as long-term cost-effectiveness and levels of
adoption and successful implementation by other
settings, will not be available for several years,
although initial cost-effectiveness results are shared
elsewhere [22]. Strengths include the high-risk, di-
verse, and largely African-American sample studied,
the multiple, low-resource urban community health
center settings, the pragmatic intervention and study
design, the 24-month evaluation period, the general
robustness of results across multiple RE-AIM dimen-
sions, and the systematic use of an implementation
science framework such as RE-AIM for intervention
planning and evaluation.
In conclusion, RE-AIM can be applied as a

framework to help plan and analyze interventions to
address health inequities. Further research using and
comparing different implementation science models,
with greater use of cost and economic analyses, and
pragmatic research on interventions for low-income
African-American and other underserved populations
in low-resource service settings is clearly needed to
address pressing health equity issues.
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