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Adapting the Diabetes Prevention Program for low- and
middle-income countries: preliminary implementation
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Abstract

Rates of cardiovascular disease and diabetes are rising in low-
and middle-income countries (LMIC), but there is a dearth of
research devoted to developing and evaluating chronic disease
interventions in these settings, particularly in Africa. Lifestyle
Africa is a novel, culturally adapted version of the Diabetes
Prevention Program (DPP) being evaluated in an ongoing
community-based cluster-randomized trial in an underresourced
urban community in South Africa. The purpose of this study is
to describe the adaptations and adaptation process used to
develop the program and to report preliminary implementation
findings from the first wave of groups (n=11; 200 individuals)
who participated in the intervention. The RE-AIM model and
community advisory boards guided the adaptation process.
The program was designed to be delivered by community
health workers (CHWSs) through video-assisted sessions and
supplemented with text messages. Participants in the trial
were overweight and obese members of existing chronic
disease “support groups” served via CHWs. Implementation
outcomes included completion of sessions, session attendance,
fidelity of session delivery, and participant satisfaction. Results
indicated that 10/11 intervention groups completed all 17 core
sessions. Average attendance across all sessions and groups
was 54% and the percentage who attended at least 75%

of sessions across all groups was 35%. Fidelity monitoring
indicated a mean of 84% of all required procedures were
completed while overall communication skills were rated as
“good" to “excellent”. These preliminary results support the
feasibility of culturally adapting the DPP for delivery by CHWs in
underresourced settings in LMIC.
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INTRODUCTION

Of the estimated 56.4 million global deaths in
2015, almost 40 million (70%) were attributed to
noncommunicable diseases (NCDs), particularly
cardiovascular diseases (CVDs) and diabetes mel-
litus (DM) [1]. The NCD epidemic is dispropor-
tionately affecting many low- and middle-income
countries (LMIC) as they undergo “epidemio-
logical transition” from a primary burden of

Implications

Practice: It is feasible for community health
workers (CHWs) assisted by technology to de-
liver a culturally adapted lifestyle intervention in
an underresourced community setting.

Policy: Policymakers should consider utilizing
culturally adapted lifestyle interventions de-
livered by CHWs assisted with technology to ad-
dress the chronic disease epidemic in low- and
middle-income countries.

Research: Future research should be aimed at
adapting and evaluating lifestyle interventions
that can be delivered by CHWsin underresourced
settings in low- and middle-income countries.

infectious disease and undernutrition to NCDs and
overnutrition [2].

Underlying these trends in LMIC are rising incomes
and increased urbanization, which are associated
with an increase in intake of fats, caloric sweeteners,
animal source foods, and highly processed foods [3],
as well as reductions in physical activity [4]. Despite
the central role of diet and physical activity in the
rising CVD epidemic, there is a dearth of research
devoted to developing and evaluating NCD interven-
tions in low- and middle-income settings, particularly
in Africa. In high-income countries, considerable
resources have been devoted to developing life-
style interventions, such as the Diabetes Prevention
Program (DPP) which has strong empirical sup-
port for improving the health of individuals with
prediabetes and diabetes [5,6] and is being dissem-
inated by the Centers for Disease Control (CDC) in
the USA [7].

The DPP uses established behavioral principles
in group sessions delivered by certified “lifestyle
coaches” to encourage participants to engage in
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150 min of moderate physical activity per week and
to reduce body weight by 7% over 6 months. The
DPP has also been adapted for several community
settings within the USA [8,9].

Although the DPP has been successfully adapted
for community settings in the USA, adaptation for
widespread use in LMIC presents several chal-
lenges. LMIC are likely to lack sufficient trained
public health professionals and not be able to af-
ford their use at scale. The literacy and numeracy
level assumed of DPP participants may not match
the prevailing levels of literacy and numeracy in
many LMIC communities. The environment may
also not be conducive to being active or accessing
affordable healthy food. Individuals may live in
crowded informal (shack) settlements that lack reli-
able electricity, space, cold storage for fresh food, or
safe places to exercise. Lastly, the role of cultural fac-
tors, such as norms and beliefs related to food pref-
erences, food preparation, or body weight may be
important. For example, in many African cultures,
a larger body type may be associated with greater
dignity and wealth [10].

In addition to barriers, there may be factors that
can facilitate intervention delivery in LMIC. For
example, CHWs are used in many LMIC countries
to provide cost-effective community-based care;
this provides opportunities to tap existing social
support networks and a community-based health
infrastructure [11]. In addition, there is widespread
use of cell phones, which offers the opportunity
to supplement interventions with a tailored text-
message program (e.g., to reinforce or supplement
program content and promote engagement), which
can enhance behavior change intervention effect-
iveness [12].

In order to address the lack of proven lifestyle
intervention programs suitable for underresourced
settings in LMIC, our team has developed a novel
adaptation of the DPP (“Lifestyle Africa”). The
program is tailored to overweight and obese
adults (regardless of disease status) in low-income,
urban areas of sub-Saharan Africa and is being
evaluated in an ongoing community-based cluster-
randomized trial in South Africa [13]. The pur-
pose of the present manuscript is to describe how
the DPP was adapted for this setting, including
the adaption process and adaptation elements,
and to examine preliminary implementation out-
comes based on the first wave of participants
who received the intervention. Drawing on the
RE-AIM model [14], implementation outcomes in
this paper focus on outcomes related to reach (i.e.,
how well the program reached the targeted popu-
lation) and implementation (i.e., the degree to
which the program was implemented as intended),
as well as participant satisfaction. These aspects of
implementation are most amenable to evaluation
at this stage of the trial.

METHODS

Adaptations and adaptation process

The setting for the study is the area of Khayelitsha,
a fast-growing urban township of Cape Town, South
Africa. The residents of Khayelitsha are 99% Black
African and 97% isiXhosa speaking [15]. Rates of
poverty are very high, with unemployment esti-
mated at 38% and 89% earning less than R6,400 (ap-
proximately 475 USD) per month. The majority of
residents are migrants from rural areas. Education
levels are low with 64% of adults not having com-
pleted high school [15]. There is a high prevalence
of overweight and obesity [16].

Our community-based approach to adaptation
began with formative research documenting the
prevalence of chronic disease [16], examining per-
ceptions about changes in lifestyle after migrating
from a rural to an urban area [17], studying diet and
food preparation habits [17,18], identifying barriers
and facilitators to physical activity [19], and under-
standing cultural norms regarding body image [20].
Preliminary work included developing a training
manual and pilot intervention program with CHWs
[10,21].

Our formative work led to the development of
a strong relationship with an NGO that provides
chronic disease care using CHWSs to community
members diagnosed at local community clinics
with CVD and/or diabetes. CHWSs provide care to
referred individuals by attending regular meetings
of naturally occurring community “support groups”
to deliver medications and monitor weight, blood
pressure, and blood glucose. Support groups consist
of approximately 10-50 individuals, mostly older
nonworking women, who meet regularly in homes
or community facilities for social support, health, or
income-generating activities. Discussions with our
NGO partner led to the recognition that, for CHWs
to address lifestyle risk factors, a formal program
or curriculum would be needed. As we considered
the feasibility of utilizing the DPP for this purpose,
we engaged in additional pilot work to develop and
evaluate three sample intervention sessions based
on the DPP. Success with the pilot sessions led to a
plan to adapt and evaluate the entire DPP.

In addition to considering the five RE-AIM elem-
ents of intervention impact (i.e., Reach, Effectiveness,
Adoption, Implementation, and Maintenance) [14],
we formed two community advisory boards (CABs)
and a panel of CHWs to assist with the adaptation
process. CAB members included CHWs, commu-
nity residents with DM and/or CVD, local experts
in DM and CVD, and community leaders including
a representative of the provincial department of
health. The CABs provide input and assistance with
all aspects of the project. Based on our formative
work and review of the literature, several key adap-
tations were made to the DPP to increase reach,
adoption, and effectiveness within the SA context:
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Changing the mode of delivery from highly educated health
professionals to video-based delivery facilitated by CHWs
Video support was chosen to reduce the extent to
which CHWs needed to have lifestyle change con-
tent expertise or to be certified as DPP facilitators.
A similar approach was used successfully with
CHWs in the USA [9], although Lifestyle Africa
extends the approach by using videos to guide the
entire flow of each session and to deliver most of
the informational content. The videos have an ac-
companying session guide that provides step-by-
step instructions, including when to start and stop
the video and the verbal prompts and questions to
be used throughout. Videos are supplemented by
handouts similar to those provided in the original
DPP but adapted for the target community. CHWs
are trained to facilitate discussion and guide parti-
cipants in completing specific program tasks or ex-
ercises. Because CHWs deliver sessions in various
community locations, portable miniprojectors are
used. These are also easily concealed in a small bag,
reducing crime risk.

Reducing the level of health literacy and numeracy needed to
deliver and participate in the program

Health literacy and numeracy adaptations included
significantly increasing information related to nutri-
tion and exercise, including the physiology of dia-
betes and CVD and key concepts related to weight
loss. Explanations of key concepts (e.g., calories,
food groups, and energy balance) were simplified
and contextualized using examples to fit with local
cultural, habits, preferences, and environments.
Similarly, numeracy demands were reduced as
much as possible through simplification or elimin-
ation (e.g., a simplified color-coded guide of foods to
choose or eat in moderation was provided as an al-
ternative to calculating calories in a particular quan-
tity of food). To facilitate the participant’s ability to
attend to and absorb information, the video sessions
included frequent pauses so that the information
was delivered in “chunks” followed by discussion
and questions. CHWs were given specific prompts
to use during each pause to facilitate engagement.
Attention was also paid to limiting the length of
sessions to reduce the time burden. Lifestyle Africa
consists of 17 rather than 16 sessions because one
particularly long sessions was divided into two.

Modifying content to match the language and culture of the
target community

Adaptations related to language and culture were
considered essential for participants to understand
the program and perceive the content to be rele-
vant. Similar to the original DPP, role-model stories
are used regularly throughout the program. For ex-
ample, one of the characters is “Boniwe,” a 64 year
old Xhosa woman who grew up in a rural area
and moved to the city where her lifestyle changed

and she developed high blood pressure. During
the program, Boniwe is described in her efforts to
make lifestyle changes (e.g., identifying her values
and how they relate to being healthy and learning
about the food groups and healthy eating). Sessions
were drafted in English and reviewed by the re-
search team with input from the CABs. Finalized
session scripts were translated by bilingual (English
and isiXhosa), bicultural team members and then
reviewed and edited by other bilingual, bicultural
team members. Visual elements of the videos and
handouts (e.g., scenes of shops, homes, medical fa-
cilities, foods, utensils, and people) were based on
still photographs taken by a local photographer in
the community following a shot list provided by the
video production company. Animation elements
were based on the photographs as well as cultural
norms related to colors and symbols (see Fig. 1).
Animations were also used to explain complex con-
cepts, such as diabetes, high blood pressure, and en-
ergy balance.

Enhancing motivational elements of the program
Enhancement of the motivational elements of the
program was considered important because parti-
cipants were enrolled independent of baseline mo-
tivation for weight loss as is typical in most DPP
studies. To this end, two additional motivational
recruitment sessions were developed, which ad-
dressed the rising prevalence of diabetes and CVD,
the physiology of diabetes and CVD, and the rele-
vance of lifestyle change. The role-model story of
Boniwe and her lifestyle before and after moving
to the city from her rural homeland was intro-
duced in these sessions. Motivation was also ad-
dressed during the core sessions through the use
of Motivational Interviewing (MI) principles. The
CHWs training curriculum included training in MI,
including the MI “spirit” or philosophy (e.g., using
an autonomy-supportive style rather than a directive
style), core skills (e.g., using open-ended questions),
and eliciting change talk (e.g., facilitating the values
clarification exercise) [22]. Training in MI was con-
ducted in isiXhosa by local research team members
who were, in turn, trained by study team experts in
MI (authors D.C., K.R., and L.T.). MI concepts were
simplified and culturally appropriate examples used
in training.

Capitalizing on the widespread use of cell phones to enhance
the intervention with text messages tailored to support the
intervention

With input from the CABs, a text-message system
was developed and tailored to enhance program im-
pact [23]. The message system was delivered on a
dynamic schedule, with messages tailored to match
progress through the adapted DPP (e.g., welcome
messages at the outset and messages matching
weekly content throughout the program). Broadly,
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Fig 1 | Video animation and photographic scenes. Scenes depicting the target community and cultural norms such as food preferences.

messages were designed to reinforce session con-
tent, increase motivation, support implementation
planning (e.g., “Stand for a period of time at home
instead of sitting; this does not require much energy
or time”), enhance self-efficacy, and provide positive
affirmations.

Parent trial overview

The parent study is an ongoing two-arm parallel
cluster-randomized control trial in which CHW
teams and their associated support group(s) were
randomly assigned to either an intervention or
a delayed implementation control group, which
continued with usual care. Support group mem-
bers are enrolled in two waves 12 months apart.
The present manuscript focuses on currently
available implementation data and includes only
intervention arm participants in the first wave
who have received the Lifestyle Africa interven-
tion and completed the first follow-up assessment
that was conducted approximately 8 months after
enrollment.

Recruitment and eligibility

Wave 1 participants were recruited during regular
group meetings over approximately 2 months in
February and March of 2018 by CHWs trained to
deliver the two Lifestyle Africa recruitment sessions.
At the second recruitment session, group members
were invited to an eligibility screening and enroll-
ment session held at or near their usual meeting
place. Eligibility criteria were designed to increase
external validity and enroll as many members as

possible. Support group members with a body mass
index (BMI) 225 kg/m” were eligible to participate
in the study, unless they were medically unstable,
had a condition that interfered with assessment of
weight or weight loss, or were unable to participate
in the program. Exclusion criteria included: (a) ele-
vated blood pressure of 2160 mmHg (systolic) and/
or 2100 mmHg (diastolic); (b) elevated blood sugar
(HbA1C > 11) [6]; (c) pregnant, breast feeding, or
planning pregnancy within 2 years; (d) chronic use
of an oral steroid medication; and/or (e) not plan-
ning to participate in the support group over the
next 2 years; or (f) apparent intellectual disabilities
that would prevent them from understanding the
program. Informed consent was conducted prior to
screening and those who were found to be eligible
and completed baseline data collection were con-
sidered enrolled. Participants received a R150 (ap-
proximately $12 USD) gift voucher for completing
the baseline screening and assessment.

Lifestyle Africa intervention

The Lifestyle Africa intervention consists of two re-
cruitment and 17 core video-based sessions designed
to be completed weekly or every other week if pre-
ferred by support group members. Core sessions
are supplemented by up to 12 monthly, brief “post-
core” sessions that do not utilize video. Consistent
with the original DPP, the program includes a var-
iety of evidence-based behavior change techniques
(e.g., goal-setting, self-monitoring of weight, dietary
intake, and physical activity) [24]. Each session
has the same basic format: weigh-in; review and
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discussion of progress toward goal(s) from the prior
session; delivery and discussion of new content; and
goal setting (“action plans”) for the next session.

CHWs and CHW training

The CHWs delivering Lifestyle Africa were all cur-
rently providing care to support groups on behalf of
our NGO partner. Each support group is served by
two or more CHWs based on group size. CHWSs had
received basic training from their NGOs as part of
their employment (e.g., in-home-based care, chronic
disease management, and wellness). The requisite
for their employment is basic reading, writing, and
arithmetic skills sufficient to maintain attendance re-
gisters, medication logs, etc. For the Lifestyle Africa
project, CHWs received an additional 5 and a half
days of didactic training, including education on dia-
betes and diabetes management, behavior change
principles, MI, group facilitation, projector use, lo-
gistics, and safety. MI training used adapted, jargon-
free concepts and experiential learning activities and
focused on the core skills of open-ended questions
and reflective listening. The training to deliver the
program sessions was conducted through eight add-
itional weekly half-day experiential training sessions
where they acted as program participants in an ac-
celerated mock delivery of Lifestyle Africa. Over the
course of the program, each CHW was required on
a rotational basis to practice delivering key aspects
of the program (e.g., conducting weigh-in, setting up
the projector, and facilitating goal-setting exercise).

Measures

Reach

Indicators included the proportion of the number of indi-
viduals within support groups who were informed about the
program that agreed to participate as well as individual-level
session attendance. Although precise attendance num-
bers for the support groups were not available and
varies over time as individuals join or discontinue at-
tendance, we considered the denominator for reach
to be all the individuals that were informed about
the program at either of the two recruitment sessions
that were held during regular group meetings.
Attendance indexes were calculated with respect to
attendance within each support group as groups are
the primary unit of analysis. Indexes included the
percent of enrolled participants within each group
at each session, mean attendance within each group
across all sessions, and the percent of participants
within each group who received a high “dose” of the
program, defined a priori as 275%.

Implementation

Implementation metrics were session completion and
session fidelity on the part of the CHWs. Session
completion was determined through completed at-
tendance registers the CHW returned to the NGO.
Confirmation of session completion was made by

research staff either through direct observation of
the sessions or through confirmation from support
group managers who oversee events at the support
groups.

Session fidelity was assessed by observing sessions
using a checklist of required protocol elements
and rating scales of facilitation quality. We aimed
to observe the first 10 sessions for each group and
then intermittently thereafter. The fidelity measure
included nine protocol elements common to all
sessions (e.g., set up the room correctly, completed
weigh-in, and completed “opening facilitation”) and
one to three session-specific protocol elements for
each session (e.g., for Session 10: “demonstrated
deep breathing and muscle relaxation exercises”).
Completion of each element was rated as “yes”/”no”
or “partially completed.” Fidelity to group facilita-
tion and MI principles was assessed through adapted
MI fidelity rating scales [25]. Items assessed the use
of open questions, reflective listening, building
confidence, expressing empathy and acceptance,
sharing of power (i.e., conveying a sense of partner-
ship and autonomy support), and avoiding confron-
tation. Group facilitation skills were assessed with
seven items that assessed how well the CHW kept
the conversation going, gave everyone a chance to
speak, kept the group on track, kept the focus on the
group members, allowed members to talk through
their problems, responded to questions, kept the ses-
sion interactive, and handled participant questions.
One item was used to provide an overall rating of
how well the CHW conducted the session. The re-
sponse scale for all items was a 7-point Likert scale
with three verbal anchors (1 = poor/never; 4 = good/
often; 7 = excellent/always). In prior research using
the instrument, a cutoff of 4 or higher was deemed
to be an acceptable level of fidelity [26].

Participant satisfaction

Program satisfaction measures were completed by all
participants as part of the interviewer-administered
8 month follow-up survey. Ten items included
overall ease or difficulty of understanding the
sessions (1 = very difficult; 4 = very easy), length
of the sessions (1 = too short; 3 = too long), the
number of sessions (1 = not enough; 3 = too much),
overall helpfulness of each component of the pro-
gram, including weigh-ins, videos, CHWs, group
discussions, participant “notebooks” (i.e., book of
handouts for all sessions), activity logs (i.e., logs for
tracking minutes of exercise), “action plans” (i.e.,
goals that were set at the end of each session), and
text messages (1 = not at all helpful; 4 = extremely
helpful), how suitable the program is for other com-
munity residents to prevent or help with diabetes
or heart disease (1 = not at all suitable; 3 = very
suitable), and whether they would recommend that
their family and friends participate in the program

(yes/no).
TBM
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RESULTS

Participants were predominantly elderly (mean age
65; standard deviation [SD] 11.6), female (89%), and
had low levels of education (mean years of educa-
tion = 6.7; SD 3.5) and income (98% monthly house-
hold income was less than or equal to R6400 or
approximately $500). The participants’ mean BMI
was 34.4 (in the obese range). More than two-thirds
had been prescribed medications for CVD and
more than a quarter had been prescribed diabetes
medications.

Reach

All 11 Wave 1 groups randomized to the interven-
tion arm agreed to participate. Of 227 individ-
uals who participated in any of the recruitment
sessions conducted during usual group meetings,
200 (88%) came for screening and 134 (67% of
those screened) were found to be eligible and en-
rolled. Reasons for exclusion (not mutually exclu-
sive) were BMI <25 (n = 33), BP 2160/100 (n = 23),
HbAlc >11 (n = 11), planning to leave the group
(n = 1), chronically taking a steroid medication
(n=1).

Session completion and attendance

Session completion was high, with 10 of 11 sup-
port groups holding all 17 core sessions (see
Table 1). One support group did not complete
one session and the attendance register was lost
for Session 16, so the number of participants
attending this session is not available. Mean at-
tendance across all sessions for all groups was
54% (ranging from 44% to 81%). The mean per-
centage of participants that attended at least 75%
of sessions across groups was 35% (ranging from
14% to 75%). Mean attendance across all groups
varied by session from a low of 41% (Session
14) to a high of 71% (Session 1). Mean attendance
decreased through Session 10 and then increased
over the last three sessions.

Fidelity

Of 186 sessions held, 131 (70%) were observed,
with the first 10 sessions observed for 9 out of 11
groups and 7 out of the first 10 sessions observed
for 2 groups. Mean completion rates (i.e., fully com-
pleted vs. partially or not completed) of protocol
elements (e.g. set up the room appropriately and
conduct the weigh-in) for each group ranged from
62% to 91% (mean = 84%), but all but one group
was at 79% or higher. Mean group facilitation skills
ranged from 4.8 to 6.2 (1 = poor/never; 7 = ex-
cellent/always), whereas mean MI skills ranged
from 4.7 to 5.9 on a 7-point scale (1 = poor/never;
4 = good/often; 7 = excellent/always). The mean
overall rating of the quality of the sessions by
group ranged from 4.8 to 6.0 (1 = poor; 4 = good;
7 = excellent).

Table 1 | Percentage of each group’s participants that attended each session

Session

Mean

17
80%

16
47%

15

14
27%

13

12
53%

11
47%

10
47%

1
93%

Group

1
2
3
4
5
6
7
8
9

57%

20%

40%

67% 53% 80% 33% 53% 60% 80%
100%

93%

80% 67% 53% 53% 53% 53% 53% 33% 87% 47% 67% 40% 63%
NC

93%

53% 66%

67%

63% 63% 38% 38% 50% 50% 63% 50% 38% 38% 63% 50% 38% C 50% 49%
70%

50%
90%

52%

60%

50% 50% 40% 50% 50% 40% 30% 30% 40% 50% 40%
100%

50%

70%

70%

81% 88% 75% 81%

75%

94% 94% 94% 75% 81% 81% 75% 81% 69% 63% 75%

81%

70% 50% 60% 40% 20% 30% 30% 30% 30% 40% 30% 44% 30% 50% 50% 70% 44%

80%

36% 64% 57% 57% 47%

57%

50% 43% 36% 43% 43% 36% 50% 50% 36%

64% 36%

43%

65% 71% 63% 75% 41% 59% 47% 41% 29% 41% 47% 41% 35% 53% 35% 41% 51%

82%

67% 78% 44% 56% 56% 56% 22% 44% 33% 56% 56% 22% 22% 22% 33% 67% 46%

56%

29% 50% 36% 57% 45%
25% 50% 50% 75% 54%
41% 48% 53% 61% 54%

29%%
25%
43%

43% 36% 29% 71% 29% 36% 50% 36%
25% 75% 75% 50% 50% 50% 50% 75%
56% 51% 53% 51% 49% 43% 47% 50%

50%
50%
59%

57%
50%
64%

Session completed but attendance data missing.

57%
75%
70%

64%

75%

71%
Session not completed; C

0

1
Mean

C=
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Fig 2 | Percent rating each category of perceived helpfulness by program component.

Satisfaction

Frequencies (percentages) of satisfaction ratings of
the main components of the intervention are dis-
played in Fig. 2. Most participants (78%) rated the
number of sessions as “just about right,” although
substantially more of the remaining participants
thought that there were too many rather than too
few sessions (18% vs. 4%, respectively). Similarly,
80% of participants rated the length of sessions
as “just about right,” although more participants
thought sessions were too long rather than too
short (16% vs. 4%, respectively). Most participants
rated the sessions as “very easy” (53%) or “some-
what easy” (22%) to understand. Almost all parti-
cipants rated the program as “very suitable” for
other community residents and would recommend
the program to family and friends (93% and 97%,
respectively).

DISCUSSION

The rise in NCDs in LMIC calls for innovative,
context-specific interventions. Our novel adap-
tation of the DPP had excellent reach with respect
to enrollment among the targeted community
as all groups assigned to the intervention arm
agreed to participate and a high proportion (88%)
of group members attended the session for study
screening and enrollment. Nearly 70% of screened
participants met our BMI inclusion criterion, con-
sistent with recent data about obesity prevalence in
resource-limited settings [27].

Our preliminary implementation findings indi-
cated that our delivery model is feasible. CHWs
completed all 17 core sessions for all but one group
which missed one session. This is notable because
the intervention was delivered as naturalistically
as possible. For example, there was no payment to
any stakeholder (i.e., participants, NGO manage-
ment, and CHWs) for the completion of sessions.
CHWs were also not selected based on their abil-
ities or skills but were the full cohort of currently em-
ployed CHWs. Resources in this environment are
extremely limited compared to typical high-income
country community settings (e.g., spaces to meet are
limited in availability and size; furniture is limited

and basic; spaces lack electricity or air-conditioning;
and transportation is unreliable and costly for parti-
cipants). Moreover, disruption of schedules is com-
monplace (e.g., due to community protests family
events, such as illnesses or funerals, government
pension collection days, criminal activity, power out-
ages, and government policy changes).

These aspects of the environment affect the NGO
management and supervisors, CHWs, and partici-
pants. One effect of the disruptive environment is
that the completion of all 17 sessions took longer
than anticipated, with most groups taking almost
all of the 8 month period between the baseline and
follow-up assessment to complete them. One con-
cern that did not materialize was that projectors
would breakdown, be lost or stolen, or make CHW3s
a target for being robbed. The risk of loss was re-
duced by removing projectors from the NGO office
overnight while the building was unoccupied, but
it was still notable that not a single projector had to
be replaced.

Mean attendance exceeded 40% across all groups
and, in 6 of the 11 groups, 30% or more attended
more than 75% of sessions. While this is much lower
than the percentage who elected to enroll in the
program, participants received a small financial in-
centive for completing enrollment but no incentive
for completing sessions. Futhermore, participants
were not treatment seeking and were proactively
recruited. Attendance in this study is lower than in
a CHW delivered DPP program in North Carolina
where attendance across all sessions was 79% [21].
However, in addition to being in a high-income
country, participants in that study were relatively
well educated and younger. Results from an ana-
lysis of the CDC’s National Diabetes Program, an
effort to disseminate the DPP across the USA, re-
vealed that less than 50% of participants attended
75% of the 16 core sessions [28]. Given the age of
our participants and the resource-constrained en-
vironment, our observed attendance could be con-
sidered impressive.

We also noted a decline in attendance over time
with somewhat of an increase toward the end.
Anecdotally, it appeared that attendance declined
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due to winter weather. Attendance in this study was
also likely bolstered by the fact that participants
were recruited from, and sessions were held at, sup-
port groups where they regularly met. The imple-
mentation of the intervention through an existing
community-based system of care and existing social
networks was intentional, but our attendance results
may not generalize outside of similar structures.

CHW?’s were able to deliver the program with a
reasonably high degree of fidelity. Full completion
of basic protocol elements was, for all but one group,
around 80% or higher. During training, one of the
most challenging aspects for CHWSs was learning to
use the projectors (e.g., CHWs were challenged by
the complex menu system for launching the video
file). In practice, the CHWs had little difficulty after
the initial sessions. More striking were our findings
regarding CHWs group facilitation. Although sub-
jective and based on ratings by different research
team members, our MI fidelity measure has been
successfully used in prior trials, including one in
which blind, independent coding confirmed fi-
delity [26]. Mean ratings for the groups were around
5 or higher (i.e., between 4 = good/often and 7 = ex-
cellent/always). The training was limited to a few
days, yet with the support of the videos and sessions
scripts and handouts, CHWs were able to conduct
sessions that meaningfully engaged participants in
the program content. Our emphasis in training on
MI principles led to CHWs communicating a rea-
sonable degree of empathy, autonomy support, and
avoidance of confrontation during the sessions. As
noted above, CHWs could not be selected or re-
placed based on performance. The fidelity ratings
across groups may have been enhanced because
CHWs worked in teams (usually pairs), allowing
them to support each other. Success with communi-
cation skills is potentially important because this has
been identified as an important gap in research on
the training of CHWs [29].

Participant satisfaction ratings provided additional
support for the implementation model. All of the
program components were rated as helpful with
little difference between them, and there was broad
satisfaction with the number and length of sessions.
Participants also generally felt that the sessions were
understandable and overwhelmingly indicated that
they would recommend the program to others. In
spite of these positive ratings, the minority responses
also suggested that the program could be improved
by reducing the number and length of sessions and
making sessions easier to understand. For example,
greater use of experiential learning (e.g., cooking
and tasting) may be more effective than didactic
videos. On the other hand, experiential learning
may be logistically more difficult to implement. Also
encouraging was the finding that a very high propor-
tion of participants rated the program as suitable for
the community. This is essential given that culturally

appropriate interventions have been shown to be
more effective (e.g., [30]).

Taken as a whole, this study provides encouraging
results supporting the feasibility of adapting the
DPP for underresourced settings in low- and
middle-income settings. Other diabetes prevention
programs have been implemented and evaluated
in low- and middle-income countries, including
those using elements of peer support models and/
or text messaging (e.g., [31,32]). However, this study
targeted a deeply underresourced community and
contributes a new version of the CDC’s DPP using
CHWs and video to deliver the intervention.

Limitations of the study include the reach of the
program being to predominantly elderly females be-
cause of the nature of the preexisting groups. Other
dissemination avenues are necessary to broaden the
program’s impact. For example, in the USA, efforts
have been made to disseminate the DPP via churches
[8]- The findings are also based only on the first
wave of participants from one NGO. Completion by
the second wave may highlight NGO-related factors
that affect implementation outcomes. Our findings
are based on a single NGO working in a particular
context and setting and may not necessarily gener-
alize to all NGO’s and settings.

Despite these limitations, the study provides en-
couragement for the feasibility of adapting the DPP
for delivery by CHWs in underresourced settings
in low- and middle-income countries. The global
chronic disease epidemic demands continued ef-
forts to develop culturally appropriate intervention
tools for underresourced communities in low- and
middle-income countries.
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