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ABSTRACT

Background: Lifestyle Africa is an adapted version of the Diabetes Prevention Program
designed for delivery by community health workers to socioeconomically disadvantaged
populations in low- and middle-income countries (LMICs). Results from the Lifestyle Africa
trial conducted in an under-resourced community in South Africa indicated that the pro-
gramme had a significant effect on reducing haemoglobin Alc (HbA1c).

Objective: To estimate the cost of implementation and the cost-effectiveness (in cost per
point reduction in HbA1c) of the Lifestyle Africa programme to inform decision-makers of the
resources required and the value of this intervention.

Methods: Interviews were held with project administrators to identify the activities and
resources required to implement the intervention. A direct-measure micro-costing approach
was used to determine the number of units and unit cost for each resource. The incremental
cost per one point improvement in HbA1c was calculated.

Results: The intervention equated to 71 United States dollars (USD) in implementation costs
per participant and a 0.26 improvement in HbA1c per participant.

Conclusions: Lifestyle Africa reduced HbA1c for relatively little cost and holds promise for
addressing chronic disease in LMIC. Decision-makers should consider the comparative clinical
effectiveness and cost-effectiveness of this intervention when making resource allocation
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decisions.
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Introduction

The combination of poor diet and sedentary lifestyle
places an ever-increasing number of people at risk for
developing type 2 diabetes (T2DM) and/or cardiovas-
cular disease (CVD) [1,2]. The global economic bur-
den of T2DM and CVD is expected to be in the
trillions of US dollars by 2030 [3,4]. Approximately
75% of those with T2DM live in low- and middle-
income countries (LMICs) [5]. In South Africa,
addressing CVD and T2DM has been identified as
an urgent priority by public health authorities given
rates of high blood pressure and rising obesity trends
[6,7]. Prevention of metabolic syndrome via lifestyle
intervention for those at risk is possible, as shown by

the studies of the Diabetes Prevention Program
(DPP) [8]. Because of both the high intensity of the
DPP and the fact that underserved populations tend to
be at greater risk for T2DM/CVD, the DPP has fre-
quently been adapted from its original form to increase
the ease of dissemination (e.g. reduced need for invol-
vement of primary care, lower cost) and cultural sensi-
tivity. Cost evaluations of DPP adaptations have also
been conducted in high-income countries, but much
less is known about costs in LMICs, where the eco-
nomic burden of metabolic syndrome is increasing
even more rapidly. Two lifestyle intervention studies
in LMICs utilising peer leaders in India and trained
community members in South Africa found the

CONTACT Delwyn Catley @ dcatley@cmh.edu e Center for Children’s Healthy Lifestyles & Nutrition, Children’s Mercy Kansas City, 2401 Gillham

Road, Kansas City, MO 64108, USA

© 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the
posting of the Accepted Manuscript in a repository by the author(s) or with their consent.


http://orcid.org/0000-0002-7270-8732
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2023.2212952&domain=pdf&date_stamp=2023-05-22

2 (& M.D. WHITTINGTON ET AL.

programmes to likely be cost-effective with costs of
about $20 per participant [9,10].

We recently developed and evaluated Lifestyle
Africa a culturally tailored, video-based, community
health worker (CHW)-delivered adaptation of the
DPP [11]. It was specifically designed to be suitable
for socio-economically disadvantaged communities
and to be scalable in LMIC contexts. The 17-
session programme was evaluated in a cluster-
randomised clinical trial that compared Lifestyle
Africa to usual care in a low-resource, predomi-
nantly Black community in Cape Town, South
Africa [11]. Most intervention sessions were mon-
itored for fidelity by study staff and found to be
adequate. Attendance was acceptable particularly
considering the barriers faced by residents in a low-
resource setting. Participants’ rated acceptance of
the programme was high.

This trial represents a significant test of the reach
of the DPP by using CHWs in a low-resource envir-
onment in an LMIC with extensive cultural adapta-
tion. It is noteworthy that this intervention was
conducted outside of the primary care setting and
delivered by trained laypeople (i.e. not study staff)
and was nonetheless able to show some benefit in
lowering HbAlc, one of the major factors contribut-
ing to metabolic syndrome [11]. T2DM/CVD mor-
bidity is extremely costly, and cost-effective
mitigation strategies will become increasingly impor-
tant [12,13]. Governments and NGOs will be more
likely to allocate needed funds for programmes with
both proven benefit and low cost. The objective of
this evaluation was to estimate the cost of implement-
ing and the cost-effectiveness of the Lifestyle Africa
programme to inform decision-makers of the
resources required to implement and the value of
this intervention.

Methods

Procedures and methods of the Lifestyle Africa trial
and details on intervention development have been
reported previously in detail [14,15]. Here we pro-
vide a brief overview of the methods. The study
was approved by the Institutional Review Boards at
both the University of Cape Town (primary) and
Children’s Mercy Kansas City and is registered with
ClinicalTrials.gov (NCT03342274).

Study design and participants

The study was a two-arm, parallel group, cluster-
randomised controlled trial. Participants were enrolled
in two waves separated by a year. Each wave com-
pleted baseline assessments in February and March of
the enrolment year. Participants in both arms

completed follow-up assessments at convenient loca-
tions approximately 8 months post-enrolment.
Participants received R150 (approximately 9.60 USD)
in the form of a gift voucher for completing each
assessment.

The study took place in an under-resourced urban
township outside of Cape Town, South Africa.
Almost all residents are Xhosa-speaking Black South
Africans facing high levels of poverty and unemploy-
ment, low education and rapidly rising rates of over-
weight and obesity [16,17]. The trial was conducted
in partnership with two non-governmental organisa-
tions (NGOs). The NGO’s health services were deliv-
ered via community healthcare workers (CHWs) who
were members of the community with limited basic
medical training. CHWSs provide services at local
health ‘club’ locations which are commonly situated
in churches, community buildings or homes and
where daily to weekly group meetings were held.

After conducting video-based recruitment sessions,
study staff and CHWs screened 782 individuals from
the pre-existing community groups between
February 2018 and March 2019. A total of 494 partici-
pants met the inclusion criterion of being overweight/
obese (ie. body mass index [BMI] = 25 kg/mz).
Exclusion criteria included uncontrolled high blood
pressure; HbAlc> 11; being pregnant, breastfeeding
or planning pregnancy; use of medicine that might
affect weight loss; planning to leave the club before the
end of the trial and possessing intellectual disabilities
that might interfere with programme participation.

Clusters consisted of ‘CHW teams’ (as opposed
to individual CHWs or clubs) because some
CHWs worked in pairs or trios and sometimes
with more than one club. The clusters were stra-
tified by NGO and allocated using a 1:1 scheme
where the club would either receive the Lifestyle
Africa intervention in addition to usual care or
receive usual care for 1 year until crossover
in year 2. The study statistician randomised clus-
ters using the list of CHWs teams and
a computer-based number generator. The nature
of the trial did not allow for blinding of CHWs,
participants or research staff.

Usual care and the Lifestyle Africa intervention
description

CHWS’ usual care to clubs involved approximately
monthly monitoring of weight, blood pressure and
blood glucose, along with medication delivery and
referring patients for additional care when needed.
CHWs assigned to the intervention arm provided
usual care as well as the Lifestyle Africa intervention.
The Lifestyle Africa intervention was a culturally
adapted version of the DPP designed to be appropri-
ate for participants living in under-resourced Xhosa-



speaking communities in South Africa. Preliminary
formative research was conducted in collaboration
with two community advisory boards to inform
development of a curriculum and materials that
would be acceptable to the target population. The
programme consisted of 17 weekly in-person sessions
facilitated by trained CHWSs. The content of the
video-based curriculum focused on central tenets
from the DPP including increasing and tracking phy-
sical activity, nutrition, stress management and other
lifestyle modifications associated with weight loss.
Participants received workbooks, handouts and activ-
ities in either Xhosa or English. Participants were also
given the opportunity to enrol in a custom-built text
messaging (short message service; SMS) system that
would push semi-tailored SMS to their personal
mobile phones. Messages were delivered throughout
the week between programme meetings and focused
on programme reminders, motivation for achieving
goals, self-efficacy boosters and affirmations.

Outcome measures

The primary outcome was weight loss from baseline
to the end of the year, and secondary outcomes were
blood pressure, HbAlc, low-density lipoprotein and
triglycerides. Because the main outcome analysis
from the trial indicated that the only significant effect
of the intervention was on HbAlc, this study only
examines this outcome.

Cost collection approach and analysis plan

The analytic approach followed best practices for
conducting and reporting economic evaluations
alongside behavioural health programmes, including
recommendations from the Centers for Disease
Control and Prevention and the Consolidated
Health Economic Evaluation Reporting Standards
(CHEERS) [18,19]. To estimate the implementation
costs, study records (e.g. attendance records, club site
locations) and key informant interviews with NGO
partner administrative and management staff were
conducted to identify the activities and resources
required to implement the intervention. A direct-
measure micro-costing approach was used to deter-
mine the number of units and unit cost for each
resource. The perspective of the analysis was that of
a non-government organisation, or some other orga-
nisation that would deliver this developed interven-
tion. The time horizon was approximately 8 months,
representing the length of follow-up of the trial. Costs
to develop the intervention were intentionally not
included because now that the programme has been
developed, it is freely available to organisations who
want to implement this intervention. Therefore, there
are no costs associated with programme development
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for organisations wishing to implement this interven-
tion. Programme development costs might be needed
for adaptation of the programme to a new setting
(e.g. language translation, local photography), but
these costs would be marginal and dependent on
how different the implementation setting is from
the setting of the initial programme development.
All costs were converted to 2020 USDs. Costs were
divided into two categories: start-up costs and imple-
mentation costs. Start-up costs were defined as the
one-time resources needed to initiate the interven-
tion: the items that could be reused for multiple
intervention  implementations.  Start-up  costs
included the CHW training and the purchase of the
equipment necessary to deliver the sessions, including
the one-time SMS system deployment fee.
Implementation costs were defined as the resources
necessary to deliver the components of the interven-
tion: the items that would be required each time the
intervention is implemented. Implementation costs
included the personnel time to deliver and support
the session delivery, as well as the SMS costs to send
the messages to patients and the monthly mainte-
nance fees. Start-up and implementation costs could
include personnel and non-personnel resources.

The start-up costs were identified and reported
per club (i.e. where sessions were delivered) due to
most of the start-up costs being fixed costs unre-
lated to the number of participants. The implemen-
tation costs were reported per club and per
participant given a mixture of fixed and variable
(i.e. dependent on the number of participants)
costs. The per club implementation costs were
divided by the average number of participants to
estimate the per participant cost. Data on the per-
sonnel resources were collected through prospec-
tive time logs of the session delivery collected on
a subsample of sessions (mean of 3 for each of the
17 sessions) and through interviews with project
personnel. The average time reported on the time
logs was multiplied by the average hourly wage
(inclusive of salary and benefits) for the respective
occupation. Non-personnel resources were tracked
and recorded through project receipts and invoices.
The cost-effectiveness of the intervention was cal-
culated by dividing the average per participant
implementation cost by the average per participant
improvement in HbAlc to calculate the incremen-
tal cost per one-point reduction in HbAlc. Start-up
costs were outside of the costs included in the cost-
effectiveness analysis because they represent fixed
costs (i.e. do not vary based on the number of
participants or the number of times it is implemen-
ted) and can be reused across multiple implemen-
tations. To identify the parameters with the most
influence on the cost-effectiveness, a one-way sen-
sitivity analysis was conducted that varied each
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model input among its upper and lower bound. To
account for parameter uncertainty and variation,
a probabilistic sensitivity analysis was conducted
by assigning appropriate distributions (gamma for
values greater than 0 and beta for values between 0
and 1) to each input and then running 1,000 itera-
tions of the analysis. To estimate the lower and
upper bounds used in the one-way sensitivity ana-
lysis and the distribution used in the probabilistic
sensitivity analysis, we first assigned a standard
error to each model parameter. The standard errors
for the HbAlc values were captured as part of the
trial data collection efforts and were approximately
0.06 for the intervention and 0.05 for the compara-
tor. For the cost inputs (e.g. unit costs, hourly
wages), we assumed a standard error that was
10% of that of the average unit cost. For example,
the average unit cost for a participant handbook
was $13.25, and thus we assumed a standard error
of 1.32, which resulted in a credible range for the
participant handbook cost parameter of $10.78 to
$15.97. The average unit cost was used in the base-
case analyses, whereas the distribution around the
parameter was used in the sensitivity analyses.

Results

Key results from the prior main analysis of the
trial

Results previously reported [11] indicated that the
intervention was feasible (e.g. modal number of ses-
sions held by CHWs was 17, 42% of participants
attended at least 75% of sessions held) and mean
completion rates of required facilitation elements
were 85.4%. The average duration of the interven-
tion was 6.4 months; this includes holidays, cancella-
tions and rescheduling for inclement weather, and
other disruptions. The participants in the Lifestyle
Africa trial were generally low-socio-economic sta-
tus, older women (mean age =67.71, 88.7% female,
47.5% with lower than Grade 8 education). The
participants were all overweight or obese (mean
weight = 85.28 kg, BMI = 34.54) and 22% were taking
diabetes medication at baseline, and mean HbAlc
was 6.32. Baseline characteristics of participants
were similar between groups. Although the interven-
tion did not have a significant effect on weight loss,
ANCOVA models that adjusted baseline values and
clustering indicated that it did result in a statistically
significant reduction in HbAlc among intervention
participants relative to control participants (6.23
[95% CI=6.12, 6.34] for intervention versus 6.49
[95% CI=6.37, 6.58] for controls; mean difference
=0.26). The effect was approximately one-quarter of
the effect observed for metformin in randomised
trials [20].

Cost of implementation

Following key informant interviews with NGO part-
ner administrative and management staff, a detailed
description of the resources necessary to initiate and
implement the intervention was created. Table 1
details the number of units and unit cost for each
non-personnel and personnel resource required. The
number of units are reported per club (i.e. group/site
that delivered the 17 sessions of content). In our
study, there was an average of 17 clubs per non-
government organisation, an average of 14 partici-
pants per club and an average of 1.5 CHWs per
club who led the intervention sessions. The values
provided in Table 1 were used to calculate the incre-
mental implementation costs for Lifestyle Africa.

Table 2 details the average intervention costs stra-
tified by start-up and implementation costs. Start-up
costs equated to nearly $2,400, with most of these
costs used to purchase the necessary equipment to
deliver the intervention. Implementation costs were
approximately $988 per club for the 17-week inter-
vention to be implemented. This equated to an aver-
age per participant implementation cost of $71.
Nearly half of these costs were to support the person-
nel necessary for the implementation of the pro-
gramme and the other half of these costs were to
provide the text messages to the participants through
the SMS system.

Cost-effectiveness

The average per participant implementation costs
were compared to the average per participant
improvement in HbAlc associated with the inter-
vention to generate the incremental cost per one-
point improvement in HbAlc (Table 3). On aver-
age, the intervention equated to 71 USD in imple-
mentation costs per participant and a 0.26
improvement in HbAlc. Dividing the per partici-
pant implementation costs by the per participant
improvement in HbAlc generated an incremental
cost-effectiveness ratio for Lifestyle Africa of 271
USD per one-point improvement in HbAlc. Cost-
effectiveness estimates are presented per participant
(rather than per club) because the change in HbA1lc
was assessed at the participant level. As evidenced
by the results from the one-way sensitivity analysis
(Table 4), the cost-effectiveness was primarily dri-
ven by the effectiveness of the intervention on redu-
cing HbAlc.

Figure 1 plots each iteration of the probabilistic
sensitivity analysis to showcase the potential cloud of
cost-effectiveness. The incremental implementation
costs ranged between $56 and $88 per participant,
whereas the incremental per participant improve-
ments in HbAlc ranged between 0.1 and 04.
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Table 1. Resources to implement Lifestyle Africa, per club.
Number of

Non-personnel Average* unit

resources units per club cost (USDY) Notes
Training materials 1.5 $11.78 1 package of training materials for each community health worker
Scale 1 $38.40 1 scale for every 15 participants
VIVITEK Qumi 6 1 $717.60
mini projector
VIVITEK Qumi 1 $163.02
battery pack
Small speaker 1 $38.98
Large portable 1 $120.34
speaker
Box of pens 1 $9.54
Measuring cups 1 $7.04
and spoons
Flip chart stand 1 $91.52
Flip chart paper 1 $9.09
Participant 14 $13.25 Number of units is equivalent to the average number of participants per club.
handbook
Stickers 14 $0.06
Certificates 14 $0.44
Weight log 14 $0.22
SMS system 0.06 $13,200.32"" 1 SMS is needed per organisation; thus, the number of units is equivalent to 1 divided by the
average number of clubs per organisation (= 1/17). Unit cost is the one-time deployment
cost.
SMS messages 493 per $0.01 On average, there were 14 participants per club.
participant
SMS short code Monthly $2.15 For 6.4 months based on the average duration of the intervention.
fee
Agile system Monthly $59.75
maintenance
Personnel Personnel per Hourly wage Notes
resources club (USD*)
Community health 15 $2.01 68 h for training; 85.5 hfor session delivery (4.5 h per session for 19 sessions).
workers
Trainer 0.1 $0.90 1 trainer per 15 community health workers; 68 hours for training.
Manager 2 h per month $6.79 Supervised overall operation of the program at NGO.

Nurse coordinator
Administrative
coordinator

2 h per month
6 h per month

$4.74
$2.80

Provided oversight of CHWs work with clubs.
Coordinated schedules, collected attendance records and prepared session materials and
equipment for CHWs.

*This table reports the average unit costs modeled in the base-case analysis. In sensitivity analyses, these average costs were varied assuming a standard
error that was 10% of the average unit value.

fIn 2020 the conversion from South African Rands (R) to United States dollars (USD) was 0.064. Thus, R figures were multiplied by 0.064 to estimate USD.
Technology costs are high due to high South African import duties on these items.

™This unit cost represents the unit cost for the SMS system selected for programme implementation within this trial, which is a US commercial product
with rich automated scheduling and other features. There are much less expensive options that can deliver messages on a schedule such as WhatsApp
with a third-party WhatsApp scheduler application that costs less than $5.00.

Table 2. Average per club intervention costs (USD).
Personnel costs per

Non-personnel costs per Total cost per Total cost per

Activity club (95% Cl) club (95% Cl) club (95% Cl) participant (95% Cl)

Start-up

Training 21 $18 $229 N/A
($137, $310) (815, $21) ($156, $325)

Equipment N/A $1391 $1391 N/A

($1,238, $1,560) (81,238, $1,560)
SMS N/A $776 $776 N/A
(5634, $928) (8634, $928)

Subtotal $211 $2185 $2396 N/A
($137, $310) (81,973, $2,416) (52,171, $2,643)

Implementation

SMS N/A $476 $476 $34

(8357, $610) ($357, $610) ($25, $44)

Sessions $258 N/A $258 $18
(8158, $405) (5158, $405) (511, $29)

Additional Personnel $255 N/A $255 $18
(8197, $331) ($197, $331) (514, $24)

Subtotal $513 $476 $988 $71
(8395, $690) (8357, $610) (5783, $1,226) (556, $88)

Total $724 $2661 $3384

($540, $982)

(52,412, $2,936)

($3,047, $3,752)

The 95% confidence intervals were generated from the probabilistic sensitivity analysis.
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Table 3. Cost-effectiveness of Lifestyle Africa (USD).

Implementation costs HbA1c
Lifestyle Africa $71% 6.23*
(856, $88) (6.12, 6.34)
Control 0 6.49*
(6.37, 6.58)
Incremental (Lifestyle Africa — control) $71% -0.26*
(856, $88) (—0.11, —0.40)
Incremental cost per point reduction in HbA1c $271

(8161, $698)

Implementation costs do not include start-up costs. Values in parentheses represent 95% confidence intervals
around each average. The intervals were generated from the probabilistic sensitivity analysis.

*Per participant.

Table 4. One-way sensitivity analysis results.

Input Lower input Lower input ICER Upper input Upper input ICER
Intervention average HbA1c 6.12 $191 6.34 $468
Community health workers per club 1 $247 2 $294
Participants per club 5 $257 27 $291
Average hours per session 3.66 $258 5.42 $285
Community health worker hourly wage $1.63 $258 $2.42 $285
SMS messages per patient 319 $263 704 $280
Administrative coordinator hours per month 4.88 $265 $7.23 $277
Administrative coordinator hourly wage $2.28 $265 $3.37 $277
Manager hours per month 1.6 $266 24 $276
Manager hourly wage $5.53 $266 $8.19 $276

ICER = incremental cost-effectiveness ratio.

$120

$100

$80

$60

$40

$20

Per Participant Cost (2020 USD)

S0
0 0.1 0.2

0.3 0.4 0.5 0.6

Point Reduction in Alc

Figure 1. Per participant cost per point reduction in HbATc: results from the probabilistic sensitivity analysis.

Relatedly, the incremental cost per point reduction in
HbAlc ranged from $161 to $698.

Discussion

The Lifestyle Africa programme is associated with
improvements in HbAlc and was associated with
relatively low costs to implement. Studies in both
high-income and low- and middle-income countries
have documented the high cost of diabetes care to
health systems [21-23] as well as significant cost
savings from reducing HbAlc [24,25]. For example,
a study that utilised a large US claims database indi-
cated that a one-point reduction in HbAlc among

patients with T2DM resulted in a 13% reduction in
diabetes care costs [25]. A study of South African
healthcare costs estimated an average annual cost of
care for diabetes management of approximately
$825 per patient [22]. If a 13% reduction in diabetes
care costs for a one-point improvement in HbAlc
was also consistent for the South African population,
the implementation cost of Lifestyle Africa would be
recouped in direct diabetes care cost savings alone
within a few years. This benefit depends however on
whether reductions in HbAlc can be sustained at no
or low cost. There is evidence that lifestyle interven-
tion effects can be sustained for years, but evidence of
diminishing effects over time also suggest that



maintenance strategies are warranted [26]. Additional
research is needed to demonstrate the long-term ben-
efits of the programme.

One of the distinguishing features of the Lifestyle
Africa programme is that it was designed to be
delivered by lay individuals (CHWSs) which is more
feasible for LMICs. Although few other studies have
reported costs of similar lifestyle intervention pro-
grammes in LMICs utilising lay providers, the
Kerala Diabetes Prevention programme in India
that utilised peer leaders found the programme was
associated with an intervention cost of about $20 (in
2018 USD) per participant [10]. A study in an
under-resourced community in South Africa of
a four-session group diabetes education programme
delivered by highly trained community member
employees to individuals with T2DM that had
a significant effect on blood pressure, similarly cost
$22 per participant in USD [9].

The Lifestyle Africa intervention is somewhat more
expensive than these two programmes which appears to
be due in part to greater costs associated with pro-
gramme management/supervision and the cost of deliv-
ery of an extensive text-message system. The SMS
system selected for programme implementation within
this trial was one of the most expensive options, a US
commercial product with rich features for scheduling
and user permissions as well as global access by all team
members. A cheaper option, such as utilising
WhatsApp on a local device with a third-party
WhatsApp scheduler application that costs less than
$5.00, could be used instead. This would dramatically
reduce the start-up costs required. Because the Lifestyle
Africa programme was delivered as a single package, the
extent to which the text messaging system improved
outcomes and is worth the additional cost is also
unclear and should be examined in future research.
Programme management or organisational costs were
necessary in this study because we partnered with two
NGOs to adopt the programme which was not the case
for these comparator studies. It is likely that these costs
could be reduced as the programme is established
within organisations and less management and super-
vision is needed.

Regardless of the difference in costs between these
studies, collectively they suggest that lifestyle inter-
ventions delivered by non-professional intervention-
ists may hold promise to improve diabetes
management and potentially reduce diabetes-related
healthcare costs. This is notable because these early
trials in LMICs including the Lifestyle Africa trial
failed to show significant effects on their primary
outcome of weight loss. Nevertheless, because of the
low cost of these interventions, the significant effects
on secondary outcomes such as HbAlc, blood pres-
sure and other risk indicators show promise of being
valuable interventions.

GLOBAL HEALTH ACTION e 7

The limitations of this study include the retrospec-
tive nature of the cost data, the lack of evidence to
support cost-effectiveness related to weight loss and
the lack of assessment of changes in other healthcare
costs such as medication use. There are also limita-
tions to the potential generalisability of these find-
ings. Our study included two NGOs, which on
average provided the programme content to 17
clubs and on average included 14 participants per
club. We identified implementation costs at the club
level and present estimates based on the average
number of participants per club, despite not all of
the implementation costs being variable costs. As
such, these costs should be interpreted as average
costs, and we have provided a plausible range for
these costs to capture the potential for variability. It
is possible that the resources expended in this study
may differ if the intervention was implemented in
a real-world setting; however, we studied two NGOs
that used different practices to capture heterogeneity.
Further, we conducted a probabilistic sensitivity ana-
lysis and varied the number of units and unit costs
over plausible ranges to attempt to capture this
uncertainty. Further, our analysis was conducted in
South Africa. The unit costs for equipment and the
hourly wages for personnel may differ in other geo-
graphic settings. These include potential economies
of scale with start-up costs as the number of initial
investments (e.g. SMS system) could be re-used mul-
tiple times. The findings should also be generalised
cautiously to demographic groups other than older
women.

Our analysis also does not consider the cost of
adapting the programme to other low- and middle-
income settings. The materials are freely available at
lifestyleafrica.info so the main costs would involve
translating the session scripts into the local language,
dubbing or filming a presenter reading the narration
parts of the script, and adjusting the handouts to
reflect any regional food preferences. If desired the
still photography and/or animation scenes of the
community could be replaced with local scenes and
foods. Costs would vary significantly depending on
the extent of the adaptation and the local costs of
these services. The impact of the cost of adaptation
would depend on the scale with which the pro-
gramme was implemented. If used over time at
a large scale, such as a region or country, these
would likely have a negligible effect on cost-
effectiveness.

Conclusions

In spite of these limitations, the results indicate the
Lifestyle Africa intervention has the potential to
improve participants HbAlc at a modest cost. More
work is needed to strengthen the effectiveness of
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lifestyle interventions in LMICs given their potential
to help address the rising burden of chronic disease
in a cost-effective approach.
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