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Sub-Saharan Africa is facing a rapid rise in type 2 diabetes, but many patients in public primary care
cannot reliably obtain the medicines they are prescribed. Randomised trials in China, India, the USA,
the UK, and Qatar show that structured lifestyle intervention can prevent diabetes and, in selected
adults with early disease, induce remission. Yet no remission-focused randomised trial has been
identified in published literature in sub-Saharan Africa to date. This gap matters because populations
in the region often present younger and earlier in the disease course, but also show marked
heterogeneity in body composition, beta-cell function, and food environments. Existing evidence
therefore justifies local testing rather than direct transfer. We argue for a phased agenda of feasibility
work, pragmatic trials in primary care, and guideline space for remission-oriented research in eligible

adults with early type 2 diabetes.
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Introduction

Sub-Saharan Africa now has approximately 24 million people living with diabetes, a figure projected to
exceed 55 million by 2045 as urbanisation and nutritional transition accelerate across the region.[ll[Z] Yet
patients diagnosed with T2DM in public primary care settings are frequently unable to access the
medicines they are prescribed. Essential NCD medicines in African public-sector facilities are often

unavailable, and the clinical systems designed to manage diabetes at primary care level are structurally

ill-equipped to deliver continuous pharmacotherapy.2!
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Between January and August 2024, we conducted a mixed-methods study of the financial determinants
of NCD care in primary health facilities in Seme Sub-County, Kisumu County, Kenya.!2l Not one facility
had a dedicated NCD budget line. Not one had the authority to procure medicines locally when central
supplies failed. Approval for local spending took three to four weeks in most facilities and over two
months in others. Eighty-six percent of the facilities reported frequent stockouts of NCD drugs. These
findings come from one county and should not be extrapolated mechanically. Even so, they illustrate the
operational problem that this paper addresses: treatment strategies for chronic disease often assume a

continuity of medicine access that many primary-care settings struggle to deliver.

This paper does not argue against medicines. Pharmacotherapy is lifesaving and must be strengthened
across the region. What this paper argues is that an evidence-based and potentially remission-inducing
treatment pathway has been established in selected settings: structured lifestyle modification targeting
glycaemic remission in patients with early T2DM. Three decades of randomised trial data support this
approach, and yet no remission-focused randomised trial has been identified in published literature in
sub-Saharan Africa to date.2l We consider that absence to be a gap requiring urgent explanation and

urgent correction.

The African Diabetes Context

Type 2 diabetes mellitus (T2DM) in sub-Saharan Africa has distinctive features that are directly relevant
to the question of whether lifestyle modification might be effective in this setting. As Mbanya and
colleagues documented in The Lancet, the epidemic in sub-Saharan Africa is driven by rapid urbanisation,
major changes in dietary patterns, and declining physical activity, and is concentrated in populations
undergoing the nutrition transition®l The urban-to-rural gradient in diabetes prevalence across the
region is substantial: Sobngwi and colleagues documented a rural prevalence of at most 1 to 2% against
urban rates of 1 to 13% or more in West Africa, and Hall and colleagues’ systematic review found
population prevalence estimates ranging from around 1% in rural Uganda to 12% in urban Kenya.LZl
[8] These gradients confirm that urban lifestyle exposures are central to the disease’s epidemiology in the
region.

Two features of the African diabetes phenotype are particularly important for this discussion. First,
patients in sub-Saharan Africa often present with T2DM at younger ages and sometimes at lower BMI

than populations described in European-origin cohorts, although this pattern is heterogeneous across
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settings; several studies suggest an important contribution of impaired beta-cell function, but the
balance between beta-cell dysfunction and insulin resistance varies across populations.fﬁl@1 Second,
studies from Cameroon and regional reviews show that African-origin populations living in urban
environments have substantially higher diabetes prevalence than those in rural environments, and that
migration-related lifestyle change is plausibly part of that pattern.2l10] Urban diabetes prevalence has
often been reported at roughly two to five times that of rural populations across several African settings,
a pattern consistent with the hypothesis that lifestyle exposures are central to the disease’s epidemiology.
[21000) That observation supports, but does not by itself prove, the possibility of reversibility through

targeted lifestyle change.

Sub-Saharan Africa does not constitute a single metabolic or epidemiological entity. Diabetes phenotype,
body composition at diagnosis, dietary patterns, and disease duration at presentation vary substantially
across urban and rural settings, across eastern, western, central, and southern African zones, and along
socioeconomic gradients [8110] The features described here are recurring patterns documented across
the regional literature, not a single continental phenotype, and any future trial will need to account for
that heterogeneity in its eligibility criteria and stratification. Whether remission models developed in
European and Middle Eastern populations are directly applicable to sub-Saharan African populations
with different body composition profiles and metabolic phenotypes remains uncertain. That uncertainty

is not a reason to defer investigation,; it is the scientific rationale for conducting locally relevant trials.

The Commission on diabetes in sub-Saharan Africa published by Atun and colleagues in The Lancet
Diabetes & Endocrinology noted the limited context-specific evidence available to guide diabetes care in
the region, and observed that much of clinical practice continues to rely on treatment approaches
developed and validated in high-income country settings.ml This paper is partly a response to that

observation.

The Evidence from Randomised Controlled Trials

Prevention: Da Qing, IDPP-1, and the US Diabetes Prevention Program

The oldest and most geographically relevant evidence comes from Da Qing, China, where Pan and
colleagues enrolled 577 adults with impaired glucose tolerance (IGT) in 1986 and randomly assigned them
by clinic to diet, exercise, diet plus exercise, or control for six years. Adjusted for baseline differences,

lifestyle interventions achieved a reduction in diabetes incidence of 31 to 46% across the three
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intervention arms during the trial period12l Thirty-year follow-up data showed that participants
originally assigned to lifestyle intervention had a mean increase of 144 years in life expectancy, a median
delay in diabetes onset of nearly four years, and significantly fewer cardiovascular events and
microvascular complications compared with controls.l2l This is evidence of durable, life-extending
benefit from a lifestyle intervention conducted in a lower-middle-income setting in a non-Western

population, with no specialist medical technology.

In India, Ramachandran and colleagues randomised 531 adults with impaired glucose tolerance to control,
lifestyle modification alone, metformin alone, or the combination.’2l The mean BMI of participants was
258 kg/m? showing effectiveness in a relatively lean population by the standards of many Western
remission trials. Over three years, lifestyle modification reduced diabetes incidence by 285%, almost
identically to metformin (264%). Adding the drug to lifestyle change produced no additional benefit. The

intervention cost approximately USS$117 per participant over three years.

The US Diabetes Prevention Program (DPP) randomised 3,234 adults at high risk of diabetes and found
that intensive lifestyle intervention reduced three-year diabetes incidence by 58% relative to placebo, and
metformin by 31% relative to placebo, with the lifestyle arm significantly outperforming metformin.
151 The DPP enrolled a racially diverse cohort in which 45% of participants were from minority racial or
ethnic groups, and the lifestyle benefit was consistent across major subgroups. Long-term follow-up
through the DPP Outcomes Study confirmed that the reduction in diabetes incidence persisted over 15
years; there was no significant overall reduction in the aggregate microvascular outcome, although
participants who did not progress to diabetes had substantially lower complication prevalence than those

who did .16l

These three trials (Da Qing, IDPP-1, and the DPP) are prevention studies: they enrolled adults with
impaired glucose tolerance, not established diabetes, and their primary question was whether lifestyle
modification could prevent progression to T2DM. They are not remission studies, and the argument of
this paper does not rest on treating them as such. The evidence they provide is that lifestyle intervention
produces durable metabolic responsiveness in biologically and socioeconomically diverse non-Western
populations, including at low cost and in lower-middle-income settings. The next two trials address a
distinct and more specific clinical question: whether structured lifestyle intervention can produce full
glycaemic remission in patients with established T2DM of short duration. Both literatures are relevant

here; they are not interchangeable, and the argument of this paper depends on reading them in sequence.
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Remission: DIRECT and DIADEM-1

In this paper, “remission” refers to the definition agreed by the 2021 international consensus: HbAlc
below 48 mmol/mol sustained without glucose-lowering medication for at least three months.1Z The
Diabetes Remission Clinical Trial (DiRECT) established that glycaemic remission meeting this standard
is achievable in primary care. Lean and colleagues enrolled 306 adults with T2DM of up to six years’
duration across primary care practices in Scotland and northern England.-@l The intervention involved
total diet replacement, structured food reintroduction, and weight-loss maintenance support, delivered
by practice nurses and dietitians. At 12 months, 46% of the intervention group achieved remission,
compared to 4% of controls. Five-year extension data showed that approximately one in four (26%) of
those who had achieved remission at two years remained in remission at five years, and that serious
adverse events in the original intervention group (48 per 100 patient-years) were approximately half

those in the control group (102 per 100 patient—years).@]-

The leading proposed biological explanation for these findings is that T2DM in susceptible individuals
involves ectopic fat accumulation in the liver and pancreas impairing beta-cell function, and that
sustained weight loss can reverse this process in eligible patients. Whether this mechanism operates
comparably in African populations (whose body composition and metabolic phenotype differ in
important respects from the DiRECT cohorts) is precisely the question African trials must answer, and

the uncertainty is not a reason to delay them.

DIADEM-I, published in The Lancet Diabetes & Endocrinology in 2020, extended the remission evidence to
a non-European population. Taheri and colleagues enrolled 158 adults of Middle Eastern and North
African ancestry in primary care in Qatar and applied an intervention closely modelled on DiRECT.
[20) participants had a mean age of 421 years and disease duration of up to three years. Remission was
achieved in 61% of the intervention group at 12 months, a rate higher than DiRECT, and attributed to the
younger age and shorter disease duration of the DIADEM-I cohort. Both features are relevant to many

clinical settings in sub-Saharan Africa, though direct comparisons across populations with different

body composition profiles must be made cautiously.

The Look AHEAD trial: a careful reading

The null cardiovascular result of the Look AHEAD trial (the largest ever randomised trial of lifestyle

intervention in people with established T2DM) is sometimes invoked against lifestyle intervention, but
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the trial addressed a different question from remission-focused intervention in early diabetes.[21l

Look AHEAD enrolled 5,145 overweight and obese adults with T2DM and followed them for a median of
96 years. The primary composite cardiovascular endpoint was not significantly reduced in the intensive
lifestyle group compared to the control group. However, the control condition in Look AHEAD was not a
standard-care placebo. It was an active Diabetes Support and Education programme that included
structured group sessions and lifestyle guidance. At study end, the control group had lost approximately
3:5% of baseline weight.fﬁ1 When both trial arms show substantive improvement, detecting a between-
group difference becomes statistically difficult, and the investigators noted that lower-than-expected

cardiovascular event rates in the control group substantially reduced the study’s statistical power.

The broader Look AHEAD literature tells a more nuanced story: the intervention group achieved greater
improvements in HbAlc, fitness, sleep apnoea, and several cardiometabolic risk factors, and often
required less medication, even though the primary cardiovascular endpoint was neutral 123! A post-hoc
analysis found that, across both trial groups combined, participants who achieved 10% or more weight
loss in the first year had a 21% lower risk of the primary cardiovascular composite outcome and
approximately 24% lower risk of the expanded secondary composite outcome, relative to those with
stable weight or weight gain.[%l Look AHEAD therefore does not close the question addressed here.
Rather, it shows that modest, partly unsustained weight loss in older populations with longer-duration
diabetes and an active control arm is not equivalent to testing deeper weight loss for remission in earlier

disease.
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The Evidence Gap in Sub-Saharan Africa

Trial Outcome type | Setting Population Intervention Key finding
31-46% diabetes incidence
Diet, exercise,
China reduction; 30-year survival and
Da Qing Prevention IGT; mean BMI 258 | or combined; 6
(LMIC) complication benefit; 1-44-year
years
mean life expectancy gain
Lifestyle vs Lifestyle as effective as
India
IDPP-1 Prevention IGT; mean BMI 258 | metformin vs metformin; 28:5% incidence
(LMIC)
combined reduction at US$117/participant
58% incidence reduction;
Lifestyle vs
High-risk; consistent across Black,
DPP Prevention USA (HIC) metformin vs
multiethnic Hispanic, and Asian subgroups;
placebo
durable prevention at 15 years
Neutral CVD endpoint vs active
Obese; established Intensive control; improvements in
Look Cardiovascular
USA (HIC) T2DM; median lifestyle vs HbAIc, fitness, and medication
AHEAD outcomes
duration 68 years | active control use; lower post-hoc CVD risk
with at least 10% weight loss
46% remission at 12 months;
Total diet
T2DM up to 6 years; 26% of those in remission at 2
DiRECT Remission UK (HIC) replacement in
BMI >27 years remained in remission at
primary care
5 years
Middle
Eastern/North DiRECT-
Qatar 61% remission at 12 months in a
DIADEM-I Remission African; T2DM up to modelled
(UMIC) non-European population
3 years; mean age intervention
421 years
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Trial Outcome type | Setting Population Intervention Key finding

2023 scoping review identified

Sub-
Remission No trial 16 lifestyle-remission trials in
Saharan Not studied Not studied
(not studied) | conducted 10 countries; none were
Africa

conducted in Africa

Table 1. Landmark randomised trials of lifestyle modification for type 2 diabetes prevention and remission

IGT = impaired glucose tolerance. T2DM = type 2 diabetes mellitus. HIC = high-income country. LMIC = low-
and middle-income country. UMIC = upper-middle-income country. The Outcome type column distinguishes
prevention trials (enrolling adults with IGT or prediabetes) from remission trials (enrolling adults with
established T2DM). Karera and colleagues (2023) searched PubMed, Embase, Cochrane, and CINAHL for trials
designed to achieve remission through lifestyle intervention alone; 16 eligible trials were identified, conducted in

10 countries, none in sub-Saharan Africa 21

Table 1 summarises the central point of this paper. Major randomised trials of lifestyle intervention for
diabetes prevention or remission have been conducted across Asia, North America, Europe, and the
Middle East, but not in sub-Saharan Africa. Given the region's rising diabetes burden and constrained
access to pharmacotherapy, that absence is an evidence gap with direct policy relevance rather than a

marginal omission.

Across the regional literature, T2DM in sub-Saharan Africa is characterised in many settings by younger
age at diagnosis and shorter disease duration than in Western cohorts, features documented in the
epidemiological record[®ll1OM] eyen where population-level data remain incomplete. The DIADEM-I
result (61% remission in a cohort with a mean disease duration under three years) demonstrates that this
population profile can be associated with higher remission rates, at least in a Middle Eastern population
of comparable phenotype. In many settings, T2DM has emerged alongside relatively recent urbanisation,
dietary change, and declining physical activity rather than long-term severe obesity. If some of these
exposures can be modified, there may be greater potential for metabolic reversibility in at least a subset

of adults, but that remains a hypothesis requiring direct African evidence.
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Taken together, these features support a testable hypothesis: some adults in sub-Saharan Africa,
particularly those identified earlier in the disease course, may have greater potential for metabolic
reversibility with remission-oriented lifestyle intervention. They do not establish that effect in advance.
The purpose of this paper is to argue that the hypothesis is sufficiently important and plausible to

warrant direct testing in African primary care.

Community delivery infrastructure for this kind of intervention partially exists. The Kerala Diabetes
Prevention Programme in India showed that peer-led lifestyle intervention can be delivered in

community settings in a lower-middle-income country.[z—51

Community health worker structures are active across Kenya and much of sub-Saharan Africa, though
their current capacity is concentrated on maternal-child health, HIV, tuberculosis, and immunisation
programmes, and their role in NCD self-management remains limited and largely unevaluated. A
remission-oriented intervention would also have to contend with food affordability, household food
insecurity, competing work demands, workforce burden, and access to HbAlc or fasting glucose testing.
Key implementation challenges, including maintaining intervention fidelity, achieving adequate
retention over a 12-month programme, and verifying outcomes biochemically at primary care level,
require systematic feasibility assessment before a full-scale trial can be responsibly designed. These
structures do not need to be built from scratch, but they do need to be adapted and evaluated rather than

assumed.

Why the gap persists

Identifying a research gap is straightforward. Explaining why it persists requires more careful thinking.

Lifestyle modification trials are structurally disadvantaged in the global health research funding
landscape. They do not generate intellectual property returns. They cannot be commercialised by a
pharmaceutical company. They do not fit the procurement models of major international health
programmes. The result is that dietary and behavioural interventions, even when they have
demonstrated efficacy equivalent to or exceeding that of pharmaceutical agents in direct comparative
trials (as the IDPP-1 data show), attract a fraction of the research investment directed at drug

development and drug access programmes.

This imbalance falls most heavily on LMICs, where national research budgets are constrained and the

pipeline of locally generated NCD evidence remains thin. In the absence of that evidence, LMIC clinical
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guidelines default to treatment recommendations developed for and validated in high-income country
populations, a pattern documented extensively by Atun and colleagues.ml Those guidelines assume a
pharmacological infrastructure that, as our research in Kisumu confirms and the regional literature
corroborates, does not reliably exist at the primary care level in rural sub-Saharan Africa. The
assumption is circular: guidelines recommend medicines; the absence of trial evidence for alternatives
reinforces that recommendation; the absence of alternative trial evidence is itself partly a product of how

global health research is funded and what kinds of interventions attract investment.

This evidence gap has direct implications for health system planning. In settings where continuous
pharmacotherapy cannot be reliably delivered, treatment strategies that depend exclusively on long-term
medicine access risk widening inequities between people who can purchase drugs privately and those
who cannot. Generating evidence on remission-oriented lifestyle interventions is therefore not only a
clinical research question; it is also a health systems question about resilience, affordability, and equity in

chronic disease care.

There is also a clinical translation gap. The 2021 international consensus defining T2DM remission as a
formal clinical target appears to have had limited uptake in the regional guideline literature. 171 Without
some institutional recognition, clinicians have limited policy space for offering or evaluating remission-
focused care, even in carefully selected patients or pilot programmes. The result is that a potential

treatment pathway remains invisible at the point of care, precisely where it is most urgently needed.

The Ethical Dimension

The absence of lifestyle modification research in sub-Saharan Africa is not an ethically neutral situation.
Medical ethics, as articulated in the Declaration of Helsinki and subsequent international frameworks,
requires that research be conducted in a manner that reflects the health needs of the populations most
affected by the diseases being studied, and that effective treatments be made accessible to those who

need them.

We are not arguing that lifestyle modification should be recommended for African patients on the basis
of evidence generated elsewhere, without contextual testing. That would itself be an ethical failure, and it
would be precisely the kind of generalisation from high-income country populations to LMIC settings
that has caused harm in global health before. We are making a more basic claim: the evidence base

accumulated across six major trials in China, India, the United States, the United Kingdom, and Qatar is

geios.com doi.org/10.32388/GDWWI3

10


https://www.qeios.com/
https://doi.org/10.32388/GDWWI3

sufficient to justify conducting an adequately powered, locally adapted trial in sub-Saharan Africa. The
decision not to conduct that trial, while continuing to prescribe pharmacotherapy to patients who cannot

reliably access it, is not a cautious or neutral position. It is a choice with clinical and ethical consequences.

We propose a three-part policy and research agenda

First, research funders, ministries of health, and academic institutions should support a pragmatic
randomised trial of structured lifestyle modification for type 2 diabetes remission in sub-Saharan
African primary care. The trial should focus on adults with early type 2 diabetes, use locally appropriate
eligibility criteria, and adapt remission-oriented intervention models to local food environments and
delivery platforms. Remission at 12 months, defined as HbAlc below 48 mmol/mol sustained without
glucose-lowering medication for at least 3 months, should be prespecified as the primary outcome, but
medication use, weight change, safety, retention, and cost-effectiveness should also be built into the
design from the outset. The study should be prospectively registered, include robust ethics oversight, and

incorporate structured community engagement.

Second, before any full-scale trial is launched, preparatory feasibility work should be funded in routine
primary care settings. This work should assess how remission-oriented interventions can be adapted to
local diets and household budgets, delivered through primary care teams and community health workers,
and supported by reliable follow-up for HbAlc or fasting glucose measurement. It should also examine
implementation fidelity, participant retention, and the practical consequences of food insecurity, travel
costs, and competing livelihood demands. Such preparatory work is necessary to ensure that any

subsequent trial is locally grounded, operationally feasible, and scientifically robust.

Third, national diabetes and NCD guidelines in sub-Saharan Africa should create explicit space for
remission-oriented lifestyle intervention to be studied and piloted in eligible patients within primary
care. This is not a call for service-wide adoption before African trial evidence is available. Rather, it is a
call for guidelines to recognise remission as a valid research and pilot-programme objective in early type
2 diabetes. The 2021 international consensus statement defined type 2 diabetes remission as a formal
clinical target.[ﬂ1 Explicit recognition of remission as a research and pilot-programme objective appears
to remain limited in the regional guideline literature. Incorporating that framing would provide a

scientifically coherent basis for locally generated evidence and policy learning.
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Conclusion

Three decades of randomised evidence from China, India, the USA, the UK, and Qatar show that
structured lifestyle intervention can prevent type 2 diabetes and, in selected patients with early disease,
induce remission. The missing question is not whether remission is biologically plausible in sub-Saharan
Africa, but whether it can be achieved safely, equitably, and at scale in the settings where medicine access

is least reliable.

Patients in rural primary care in Kisumu are living with the consequences of a treatment model that
assumes continuous drug availability when that availability is often interrupted. An African remission
trial would not replace the obligation to improve access to medicines. It would address a parallel failure:
the absence of locally generated evidence on whether a structured, culturally adapted, remission-oriented
intervention could reduce lifelong treatment dependence for some patients with early type 2 diabetes.
That question is clinically important, operationally testable, and now overdue for serious funding and
policy attention. Ministries of health, funders, and guideline groups do not need to endorse remission as
established care before African evidence exists, but they do need to create the conditions in which that

evidence can be generated.
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