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Global burden of noncommunicable 
diseases and the case of type 2 diabetes

The past few decades have witnessed impressive 
economic growth, increases in life expectancy, and 
progress in population health worldwide. Globally, 
present trends show steady declines in child and 
maternal mortality and substantial reductions in deaths 
and morbidity due to infectious diseases.1–3 However, 
noncommunicable diseases (NCDs) are rising rapidly 
across the world, with a disproportionate burden falling 
on developing countries.  According to a report from 
the World Health Organization, six of the top 10 risk 
factors for mortality are related to NCDs.4,5 In addition, 
NCDs are now the leading cause of death and disability 
worldwide, and nearly 80% of deaths due to chronic 
disease occur in low- and middle-income countries 
(LMICs).5,6 Furthermore, NCDs are extremely costly to 
individuals, families, and national healthcare systems.5 
Identifying strategies to prevent and control NCDs, 
particularly in LMICs where programmes and policies 
are most underdeveloped, is an urgent global priority. 

In this paper, we use type 2 diabetes as a case study to 
illustrate the rise of NCDs and draw attention to the 

important role of primary care systems in addressing 
these diseases in LMICs. Encouragingly, several high-
income countries have achieved notable declines in 
diabetes-related mortality and complication rates.7,8 
Many of these improvements are due to widespread 
implementation of proven clinical interventions to 
control risk factors and to prevent diabetes 
complications.7,8 Within LMICs, recent data suggest that 
similar improvements in diabetes can be achieved 
through evidence-based interventions, including 
screening, lifestyle programmes, and diabetes care 
quality improvement initiatives. We contend that LMICs 
could leverage primary care to implement and scale up 
these interventions and advance primary and secondary 
prevention of diabetes. 

First, comprehensive screening for diabetes could be 
widely implemented through primary care systems in 
LMICs, substantially increasing the early detection of 
prediabetes and undiagnosed diabetes – a prerequisite 
for the prevention and management of the disease. 
Second, because patients at all stages along the 
continuum of prediabetes and diabetes interact with 
primary care systems, primary healthcare providers are 
well positioned to link patients with the appropriate 
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care (for example, evidence-based lifestyle interventions 
to prevent diabetes and coordinated clinic-based care 
and disease management support to prevent diabetes 
complications). 

type 2 diabetes – a pandemic

Type 2 diabetes is an enormous and growing problem 
worldwide.9–11 Around 415 million adults are living with 
diabetes, and according to recent projections this 
number will rise to 642 million by 2040.11 While the 
prevalence of diabetes continues to increase in almost 
every country in the world, developing countries are 
facing particularly dramatic increases.12 Furthermore, 
the spread of diabetes in LMICs is pervasive with both 
urban and rural areas experiencing alarming increases in 
diabetes prevalence.13 Over the last 25 years, for 
example, the prevalence of diabetes increased fivefold in 
rural areas in LMICs.12 The risk of diabetes and related 
complications (including premature death, cardiovascular 
disease, kidney disease, blindness, amputations, poor 
mental health, and low quality of life) varies considerably 
across populations.14,15 The socially disadvantaged are 
often most vulnerable to developing diabetes and 
suffering from multiple disease related complications 
due to limited access to preventative care, low education, 
and resource constraints. 

Globally, diabetes is now a major cause of death and 
morbidity. The high medical costs and reduced 
productivity associated with diabetes pose a major 
economic burden for individuals and families and drive 
the poorest households into deeper poverty.11 Diabetes 
also strains already weak health systems and threatens 
economic development.5 In 2010, an estimated 12% of 
total health expenditure worldwide was attributable to 
diabetes.16 Furthermore, because the number of people 
with diabetes, and thus those with diabetic complications, 
continues to rise, future health expenditures are 
projected to reach even higher levels. 

evidence for diabetes prevention

There is strong evidence that in high-risk individuals 
(e.g. those with impaired glucose tolerance) type 2 
diabetes can be prevented or delayed through lifestyle 
interventions (programmes that train individuals to 
achieve modest weight loss through diet and physical 
activity) and/or metformin.17 Results from several 
randomised controlled trials demonstrate that lifestyle 
interventions targeting people at high risk for diabetes 
reduces diabetes incidence.17,18 A large multicentre study 
of the US Diabetes Prevention Program (DPP) showed 
that participants enrolled in a lifestyle intervention 
reduced their risk of developing diabetes by 58% 
compared to standard lifestyle advice.19 Lifestyle 
interventions also reduce cardiometabolic risk factors 
(e.g. weight, systolic and diastolic blood pressure, 

inflammatory markers, development of metabolic 
syndrome, prevalence of urinary incontinence, and 
mortality, retinopathy, and chronic kidney disease) while 
improving quality of life.14,20 Additionally, economic 
evaluations show that lifestyle interventions are cost-
effective.14,21

The proven benefits of lifestyle interventions for people 
with prediabetes have prompted the translation of 
lifestyle interventions into real-world settings.22,23 A 
systematic review and meta-analysis of 28 studies 
concluded that lifestyle interventions modelled on the 
DPP and implemented in non-experimental settings in 
the USA achieved clinically significant weight loss in 
individuals at high risk for diabetes.24 A growing body of 
literature from LMICs indicates that lifestyle 
interventions are also effective for diabetes prevention 
in low-resource settings. 

In India, a recent randomised controlled trial, the 
Diabetes Community Lifestyle Improvement Program 
(D-CLIP), tested the effectiveness of a step-wise 
diabetes prevention model (intensive lifestyle 
intervention plus the addition of metformin, when 
appropriate) among Asian Indian adults with isolated 
IGT (iIGT), isolated impaired fasting glucose (iIFG), or 
IFG +IGT.25,26 To assess eligibility for the study, participants 
underwent a two-phase screening process: community-
based screening followed by a clinic-based full evaluation. 
A total of 578 participants were randomised to receive 
standard lifestyle advice (control) or the step-wise 
diabetes prevention model. The intervention comprised 
culturally-tailored lifestyle education classes based on 
the DPP in combination with metformin when needed. 
Participants attended core classes weekly for six 
months, followed by eight maintenance classes for five 
to six months. Participants were given two goals: lose > 
7% baseline body weight and exercise > 150 mins per 
week at moderate intensity. Starting at four months 
after implementation of the classes, participants were 
prescribed metformin (500 mg twice daily) if they were 
found to be at high risk of conversion from prediabetes 
to diabetes (IFG and either HbA1c ≥ 5.7% or IGT). Data 
were collected at baseline, four months (post-core 
intervention of weekly classes), six months (post-
maintenance), and every six months until the end of the 
study. Diabetes incidence (the primary outcome) was 
measured by a single oral glucose tolerance test 
annually or a semi-annual fasting plasma glucose test. 

Over a three-year follow-up period, over 25% of 
individuals in the intervention developed diabetes, 
compared to nearly 35% of individuals in the control 
group. The risk of diabetes in overweight or obese 
adults with prediabetes was reduced by 32%, with the 
strongest relative risk reduction found in participants 
50 years or older, male, or obese or those with 
combined IGT and IFG or IGT alone. The study found 
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that treating ten participants for three years led to the 
prevention of one case of diabetes. Overall, the findings 
from this large, randomised trial demonstrate that 
lifestyle interventions are effective for addressing 
diabetes in a resource-challenged setting like India and 
spur optimism for the health benefits of these 
interventions in other LMICs.26  

Connecting people with prediabetes to evidence-based 
lifestyle interventions like D-CLIP should be a priority 
for primary healthcare providers. This requires lifestyle 
programmes to be certified and providers to be aware 
of such programmes, refer eligible patients, and 
encourage participation. Ideally, providers should also 
follow up with patients to ensure they are participating 
and taking the appropriate steps to prevent diabetes 
and its complications. In communities where lifestyle 
interventions either do not exist or have reached 
capacity, providers could drive up demand for these 
community resources and motivate and advocate for an 
increase in the supply of certified lifestyle programmes.27,28

evidence for prevention of diabetes 
complications

Considerable evidence shows that mortality and 
morbidity from diabetes can be reduced through good 
control of glucose, blood pressure, lipids, use of aspirin 
and reno-protective drugs, and regular screening for 
eye, kidney, and foot complications.15,29–31 Furthermore, 
research from high-income countries has found that 
implementing these strategies systematically, and in 
combination with ongoing quality improvement 
approaches, can reduce diabetes-related deaths and 
morbidity in real-life settings.7,8,32–34

In LMICs, emerging evidence now indicates that clinic-
based quality improvement (QI) interventions to 
address patient and provider barriers to diabetes care 
are feasible, acceptable, effective, and have the potential 
for scale-up. In ten clinics in India and Pakistan, the 
CARRS (Center for cArdio-metabolic Risk Reduction 
in South Asia) trial tested the effect of a multicomponent 
QI strategy compared to usual care in patients with 
poorly controlled diabetes and an additional 
cardiovascular risk factor (i.e. high blood pressure or 
high cholesterol).35,36 In total, 1,146 patients were 
randomly assigned to a multicomponent care model or 
usual care and followed for 2.5 years. The care model 
combined care coordination by non-physicians and 
decision-support electronic health records for 
physicians, with the aim of enhancing monitoring and 
treatment by providers and promoting better self-care 
among patients. While risk factors improved in both 
control and intervention groups, among intervention 
participants, the study found relatively greater reductions 
in HbA1c level (-0.50%), systolic BP (-4.04 mmHg), 
diastolic BP (-2.03 mmHg), and LDLc level (-7.86 mg/

dL), compared to those receiving usual care. In addition, 
intervention participants reported greater improvements 
in health-related quality of life and treatment 
satisfaction.36

The results of the CARRS trial provides evidence that a 
multicomponent QI intervention addressing multiple 
barriers to care can support patients with diabetes in 
achieving their care goals, even in low-resource 
healthcare settings.36 Additionally, the results show that 
the health benefits that accrue to patients participating 
in the QI intervention can be sustained for more than 
two years.36 Since intervention participants covered the 
costs of all the treatment and follow-up (with the 
exception of the yearly study visits), the findings are 
generalisable to real-world clinical settings. Implementing 
and scaling up QI strategies found to be effective in 
CARRS is a promising approach for closing the gap in 
achievement of diabetes care goals in LMICs.

opportunities to address diabetes 
throuGh policy 

With strong evidence available for effective delivery of 
diabetes prevention and care through primary care 
systems, the challenge is to systematically scale up a 
primary care-based model that integrates diabetes 
prevention and control strategies (Figure 1). Early 
detection of people at risk is the first step to rolling out 
such a model, since it functions to increase the number 
of people with detected prediabetes or diabetes and 
promote available interventions, thereby addressing 
both demand- and supply-side factors.37 Primary care 
systems should also establish partnerships and processes 
for linking people to appropriate care and ensuring care 
coordination (e.g. through the use of technology, such as 
electronic health records and task-shifting). Further 
steps should include continuous quality improvement, 
strengthening primary care systems, workforce 
development, and adequate affordable financing – all of 
which are essential for the successful implementation 
and sustainability of the model. 

Early detection 

Globally, an estimated 50% of the 415 million people 
with diabetes are not aware of their status,11 and even in 
a high-income country like the USA approximately 25% 
of diabetes cases and 93% of prediabetes cases are 
undiagnosed.38,39 There is an even larger detection gap in 
LMICs where health services are often limited and 
underdeveloped.37 However, people’s diabetes status 
must be known if health systems are to link them with 
the appropriate programmes and services. Thus, the 
implementation of a systematic and organised policy for 
diabetes screening in primary care systems is a critical 
first step in the delivery of high-quality evidence-based 
diabetes prevention and care. 
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Successfully implementing such a policy requires 
overcoming important barriers. First, screening for 
diabetes remains a topic of intense debate and different 
expert groups promote disparate guidelines. Second, 
existing screening guidelines focus on detecting 
diabetes in people who are at high risk for the disease. 
Third, screening is of little value, and arguably unethical, 
if primary care systems do not refer people identified 
as high risk for diabetes to effective preventive 
interventions, and deliver high-quality care for those 
diagnosed with diabetes. Finally, the cost of screening, 
prevention and treatment is often very high and, in 
some cases, unaffordable. 

Increasing early detection is essential if primary care 
systems are to expand the population that accesses and 
benefits from available evidence-based and cost-effective 
interventions to prevent diabetes and its complications.21 
Given the high proportion of people with undetected 
prediabetes and diabetes, implementation of broad 
policies for screening has the potential to benefit millions. 
Data from three large South Asian cities alone showed 
that six out of every ten adults have prediabetes or 
diabetes.40 Safe and reliable hyperglycaemia screening 
tests are currently available.41 Additionally, several 
systematic reviews have found that screening for 
hyperglycaemia combined with subsequent treatment 
with lifestyle intervention or metformin for people with 
prediabetes and diabetes may be a cost-effective strategy.41 

Integrating clinic and community resources, and 
emphasising coordination and quality 
improvement

In high-income countries, such as the USA, diabetes 
prevention and control initiatives are starting to bring 
together public and private stakeholders to integrate 
healthcare and community-based resources. For example, 
the YMCA (the worldwide community-based 
organisation) is implementing and scaling up a structured 
lifestyle programme for diabetes prevention, in partnership 
with local healthcare systems.22 When healthcare 
providers identify patients with prediabetes, they can 
refer their patients to a lifestyle programme in the 
community.  This initiative improves coordination 
between the healthcare system and community-based 
resources and helps ensure continuity of care for people 
with prediabetes. To ensure the quality of lifestyle 
programmes delivered through community-based 
organisations like the YMCA, the US Centers for Disease 
Control and Prevention recognises programmes that 
meet quality assurance standards set out by the agency. 
The Centers for Disease Control and Prevention also 
supports training of lifestyle coaches to expand the 
number of people equipped to deliver lifestyle 
programmes and promotes awareness of recognised 
programmes among healthcare providers and the public.27 

Primary care systems in LMICs should adopt a strategy 
similar to that of the YMCA and play a leadership role 

Figure 1 A framework for the role of primary care systems in diabetes prevention and control. This shows the role of 
primary care systems in addressing diabetes in LMICs. Primary care systems should integrate clinic and community resources 
for diabetes prevention and control. Cross-cutting strategies should include: detection of prediabetes or diabetes and risk 
stratification; linkage to care and care coordination (e.g. leveraging task-shifting and technology); continuous quality 
improvement; and health systems strengthening, workforce development, and financing.
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in bringing together multiple stakeholders to integrate 
clinic and community resources for diabetes prevention 
and control. Such an initiative should be complemented 
by well-developed and efficient processes for linking 
people with prediabetes or diabetes to the appropriate 
care and supporting the coordination of that care. 
Additionally, quality improvement initiatives, combined 
with strengthening health systems, workforce 
development, and financing, are critical for ensuring the 
availability and implementation of high quality care.  

conclusion

NCDs have emerged as a new global challenge. We 
argue that primary care offers a promising means of 
successfully addressing NCDs like diabetes in LMICs. 
We propose a comprehensive framework for improving 
primary and secondary prevention of diabetes through 
primary care systems. Specifically, we contend that 

primary care systems should strengthen and expand 
capacity to offer screening, link patients to appropriate 
interventions, and provide care coordination. In addition, 
the health community should galvanise new 
commitments from stakeholders in the public and 
private sectors and facilitate the integration of clinic 
and community resources for diabetes prevention and 
control. Finally, quality improvement, strengthening 
health systems, workforce development, and affordable 
and sustainable financing are important strategies for 
ensuring the success of a primary care-based model for 
the prevention and control of diabetes. Together, these 
actions could elevate the role of primary care systems 
in addressing diabetes in LMICs and help advance global 
progress towards curbing the diabetes epidemic. 
Furthermore, the recommended actions presented in 
this paper can be implemented by primary care systems 
to tackle other NCDs that threaten the health and 
wellbeing of individuals and societies. 
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