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Abstract This reviewwill highlight the current challenges and
barriers to diabetes management in low and lower middle in-
come countries using the World Health Organization’s 6 Build-
ing Blocks for Health Systems (service delivery; healthcare
workforce; information; medical products, vaccines and tech-
nologies; financing; and leadership and governance). Low and
lower middle income countries are characterized by low levels
of income and insufficient health expenditure. These countries
face a shift in disease burden from communicable to non-
communicable diseases including diabetes. Many argue that
health systems in these countries do not have the capacity to
meet the needs of people with chronic conditions such as dia-
betes. A variety of barriers exist in terms of organization of
health systems and care, human resources, sufficient informa-
tion for decision-making, availability and affordability of med-
icines, policies, and alleviating the financial burden of care.
These health system barriers need to be addressed, taking into
account the need to have diabetes included in the global devel-
opment agenda and also tailoring the response to local contexts
including the needs of people with diabetes.

Keywords Diabetes . Health systems . Low income
populations

Introduction

Low income countries (LIC) and lower middle income coun-
tries (LMIC) are facing an epidemiological transition, with

increases in the prevalence and mortality related to non-
communicable diseases such as diabetes. These transitional
patterns have close links to globalization, urbanization, and
changes in the economic, social, and demographic profiles
of these countries [1, 2]. Often thought of as a disease of the
rich, diabetes is now impacting all social classes in LICs and
LMICs [3]. Health systems play a key role in the control and
management of diabetes [4]. The management of diabetes
poses a problem as health systems are not organized for
long-term care of individuals, but rather acute care [5]. The
management of diabetes requires regular availability of drugs,
laboratory facilities, data collection tools, a trained healthcare
team, and educated and empowered patients in addition to
health services tailored to the social and cultural characteris-
tics of patients [5, 6]. In addition to impacting health, diabetes
also impacts social and economic aspects for the individual
[7–9]. This review will focus on the current challenges and
barriers to diabetes management in LICs and LMICs using the
World Health Organization’s 6 Building Blocks for Health
Systems, namely service delivery; healthcare workforce; in-
formation; medical products, vaccines and technologies; fi-
nancing; and leadership and governance, highlighting current
challenges and possible opportunities for LICs and LMICs to
tackle these.

What is a Low Income or LowerMiddle IncomeCountry?

The World Bank distinguishes countries by gross na-
tional income per capita in four categories: LIC
(US$1045 or less), LMIC (US$ 1046 to US$ 4125),
upper middle income (US$4126 to US$12,745), and
high income (HIC) (US$12,746 or more) [10]. The fo-
cus of this paper will be on LICs and LMICs where
59.1 % of the population live on less than US$2.00
per day [11]. Besides low income per capita and high
rates of poverty, these countries are also characterized
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by low expenditure on health. Average spending per
person is US$30 in LICs and US$82 in LMICs in com-
parison to US$4586 in HICs [12]. Ninety-four countries
are included in the LIC and LMIC categories with 43 %
of these countries located in sub-Saharan Africa [10]
(Appendix 1). This grouping of countries includes a
very diverse mix of settings from India, Nigeria, Egypt
as well as small Pacific Islands.

The Burden of Diabetes

Diabetes is one of the four conditions prioritized in the
WHO’s non-communicable disease agenda. Non-
communicable diseases are the main cause of mortality
worldwide with 63 % of total deaths [13]. Non-
communicable diseases have not replaced communicable
diseases in LICs and LMICs, and therefore, these coun-
tries are facing a double burden of disease [14, 15,
16••]. The International Diabetes Federation (IDF) pre-
dicts that the number of people with diabetes will in-
crease by 55 % from 382 million in 2013 to 592 mil-
lion by 2035 [17]. The increase in the prevalence of
type 2 diabetes in LICs and LMICs between 2013 and
2035 will be 80 % [17]. LICs and LMICs represent
35 % of total cases and 46 % of diabetes-related deaths
(Appendix 1). One of the challenges with type 2 diabe-
tes in these countries is the number of undiagnosed
cases. For example, in Nicaragua, for every person di-
agnosed, over eight remain undiagnosed, and in Mo-
zambique, in a population-based survey screening for
diabetes, of those found to have diabetes when
screened, only 13.3 % were aware of their condition
[18, 19, 20••].

In addition to the increasing burden of type 2 diabe-
tes, LICs and LMICs need to manage people, especially
children, with type 1 diabetes. It is estimated that 79,
100 children under the age of 14 develop type 1 diabe-
tes every year with a total of 497,100 children living
with type 1 diabetes worldwide [17]. Data from 2009
shows that 40 % of children aged 0–14 with type 1
diabetes were from LIC and LMICs [21] (Appendix 1).
LICs and LMICs face many social, economic, and
health system factors that lead to poor diagnosis and
treatment of type 1 diabetes. For example in Mozam-
bique and Zambia, life expectancy for children with
type 1 diabetes is 3.5 and 11.2 years at onset compared
to normal life expectancy in HICs [22]. In a retrospec-
tive review of medical records over 10 years in the
Democratic Republic of Congo, it was found that one
out of six of people aged 30 years or below with type 1

diabetes had died, most within the first 5 years of di-
agnosis [23].

High rates of acute complications have also been found in
people with diabetes in LICs and LMICs. Mortality rates for
diabetic ketoacidosis (DKA) have been found to range from
10–30 % in Nigeria and Ghana [24]. Diabetes was the fourth
most common condition leading to critical illness after malar-
ia, pneumonia, or influenza and respiratory diseases in the
Solomon Islands [25].

Globally, diabetes treatment and its related complica-
tions cost US$548 billion in 2013 [17]. Mean spending
per person with diabetes in LICs and LMICs ranged from
US$20.9 to US$545.2, with a median expenditure of
US$116.4 (Appendix 1). This compares to a range of
US$863 to US$10,369 (median, US$2356) in HICs.

For people with diabetes, health systems have as
their aim the prevention of complications as well and
other negative physical and psychosocial impacts of the
disease [26, 27]. However, due to resource limitations
and other barriers, health systems in LICs and LMICs
are unable to provide the services that their populations
need [28•] and yet adapted to the delivery chronic care
[29, 30•].

The Role of the Health System for Diabetes Care

The United Nations (UN) in September 2011 held a
summit on non-communicable diseases calling for a
Bwhole of government and society approach [for the],
prevention of risk factors, strengthening of policies and
health systems, global collaboration and partnerships
and research^ [31]. This resulted in the World Health
Organization (WHO) developing the Global Action Plan
for the prevention and control of non-communicable
diseases 2013–2020 with an overall target of a 25 %
relative reduction in premature mortality from non-
communicable diseases by 2025 [32]. The Global Action
Plan aims to assist countries with their response to the
challenge of non-communicable diseases and one of its
objectives is to Bstrengthen and orient health systems to
address the prevention and control of non-communicable
diseases and the underlying social determinants through
people-centered Primary Health Care and Universal Health
Coverage^ [32]. In order to achieve this, health systems
will play an essential role.

In the World Health Report from the year 2000, the WHO
states that a health system is an institution Bwhose primary
purpose is to promote, restore and maintain health^ [33].
Health systems do not work in isolation of the other socio-
political elements of a given country and therefore different
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models of health systems exist [34, 35]. However, each health
system can be described based on the six key functions it must
deliver [34]:

1. Service delivery
2. Healthcare workforce
3. Information
4. Medical products, vaccines, and technologies
5. Financing
6. Leadership and governance

Service Delivery

Service delivery is the what and how healthcare is de-
livered in a given context [34], and should be effective,
safe, and centered on the patient’s needs [36]. Care
should be continuous and coordinated between different
levels of the health system, diseases, and ages. It should
also provide a comprehensive range of services from
health promotion, prevention, curative, palliative, and
rehabilitation. For diabetes, the comprehensive nature
of care needs to include management of different ele-
ments of diabetes itself, e.g., specialist consultations for
eye screenings or care, but also the joint management of
diabetes and other conditions the person may have. Care
should be accessible to the whole population without
barriers (e.g., financial, language, culture, or geographi-
cal) and should be centered on the individual. People
should also play an active role in their health and be
educated and empowered to do so. For diabetes, im-
provements in service delivery are important as service
dissatisfaction has been shown to be a cause of poor
adherence to diabetes care [37•].

Typically, diabetes care in LICs and LMICs is deliv-
ered through diabetes clinics at different levels of the
health system [38–41]. One example in Malawi highlights
this with the diabetes clinic running twice per week, peo-
ple arriving early in the morning to have their fasting
blood glucose measured and then have their consultation
carried out by a doctor or clinical officer in the afternoon
[42]. Annual checks are carried out for nephropathy and
retinopathy, but in many cases nothing can be done to
treat these complications. However, these services in LICs
and LMICs have been found to be predominantly provid-
ed in the capital city or large urban areas in hospitals
[38–40]. Resources to treat diabetes at other levels of
the health system (health centers, health posts, dispensa-
ries) are lacking, leading to frequent referral to over-
burdened tertiary level facilities [43, 44]. People with di-
abetes also face poor coordination between medical staff,

between inpatient and outpatient services, and between
different hospitals and doctors. Because of the poor care
received in many public facilities, some diabetes associa-
tions in LICs and LMICs actually provide direct diabetes
care [39]. For example, in Mozambique, the main diabetes
clinic in the capital city is run by the diabetes association
in close association with the main hospital.

These system-level barriers are compounded by the
socio-economic circumstances of the population. Studies
suggest that rural, urban poor, marginalized, and indige-
nous and those with lower levels of education have less
access to health services and may underutilize the services
that are available [45–48]. In Mongolia, it was found that
diabetes health-related knowledge was low in the whole
population and that few had access to counseling or edu-
cation services, but that the urban poor and least educated
portions of the population faced additional barriers in
their access to these services [48].

Geographic barriers to care may also result in a financial
barrier. For example, with transportation to diabetes consulta-
tions representing the largest percentage of total cost for dia-
betes care in Vietnam [49] (Table 1). In LICs and LMICs, any
cost is a barrier to service delivery, as people with diabetes
spend a large portion of their income on their care as detailed
in Table 1.

Clinical guidelines play an important role in the manage-
ment of diabetes. The quality, use, and local applicability of
guidelines in LICs and LMICs vary. The IDF has developed
specific guidelines tailored to the African context [51]; how-
ever, in many contexts, guidelines either do not exist [38, 40,
43], may not be evidence based [52], or are established from
international standards that may not be adapted to the local
reality [19]. For example, in Indonesia, local guidelines have
been developed and doctors are aware of these; however, up-
take in daily practice was low [53]. The authors argue that this
is due to lack of ownership, agreement, and adoption of
guidelines.

In an assessment of barriers to care for diabetes in Kyr-
gyzstan, health professionals often stated that poor patient
discipline was a problem in adhering to lifestyle recom-
mendations [38]. However, from the patient perspective,
poor adherence was linked to both a lack of education in
conjunction to financial barriers. Patient education in dif-
ferent LICs and LMICs has been found to be variable [52,
54]. Different formats of educational sessions and mate-
rials are used in LICs and LMICs, such as peer educators,
leaflets, healthcare worker-led education, etc. However, in
some cases, issues exist about how adapted these are to the
local context [38, 40]. Doctors are often responsible for
patient education, and it is usually delivered during the
consultation. In some countries, diabetes associations also
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provide diabetes education [39, 52]. Another route for pa-
tient education is the use of peers who can offer continuous
support and firsthand knowledge of the day to day chal-
lenges of managing diabetes [55]. In Nicaragua, this ex-
change of experience between people with diabetes and
their families is fostered by the diabetes association [19].

Traditional healers play an important role and are often
the first port of call for people seeking healthcare [39].
These healers often use herbal plants for the treatment of
diabetes [56–58]. A study in Egypt found that 42 % of
people with type 2 diabetes used complementary or alter-
native treatments [59]. The use of these treatments has
been shown to have a negative impact on adherence to
allopathic medicine [37•, 59]. A pilot project in Cameroon
trained traditional healers in a range of aspects relating to
diabetes, and this was found to have led to increased di-
abetes education by traditional healers and to increased
referral by healers for blood glucose tests to health facil-
ities [60].

Service delivery is the most complex issue to address as it
is dependent on the other factors described below. Service
delivery needs to focus on how prevention and health promo-
tion activities are planned nationally, all the way down to how
the individual consultation is organized. Prevention and pro-
motion activities, appropriate guidelines, as well as the infor-
mation and education that the person with diabetes receives
need to be adapted to the local context and person. Use of
community, peer educators, and traditional healers might be
ways to achieve this tailored approach.

Healthcare Workforce

The health workforce includes not only the individuals within
the health system whose role is to improve health [34], but

also their knowledge, skills, and motivation in delivering
health services.

In health systems assessments carried out in three
sub-Saharan African countries, it was found that there
were only two specialists and another 25–50 healthcare
workers with some training in diabetes in the entire
country [39]. For diabetes care, doctors often expressed
that they were Bscared^ of managing diabetes. For ex-
ample, in Zambia, only 9 % of healthcare workers
interviewed had received any form of special training
in diabetes and only 33 % felt sufficiently trained to
treat a patient with diabetes [39]. A cross-sectional sur-
vey in Sri Lanka found gaps in knowledge and manage-
ment of diabetes in general practitioners [61]. Doctors’
training in diabetes mainly took place during their for-
mal education with additional training being provided
by diabetes associations, the pharmaceutical industry,
or other organizations.

Doctors in LICs and LMICs are the only health cadre
adequately trained to manage diabetes or prescribe diabe-
tes medicines, but are not always involved in diabetes
care or present at primary health care level [39, 43, 62].
In addition, many countries face a lack of additional hu-
man resources for diabetes, such as trained podiatrists
[63] or nurses. Nurses and community health workers
may be able to manage early or Bmild^ cases of diabetes,
but currently such training is lacking. Approaches for task
shifting in diabetes have been tried in Cameroon with
nurses being used and have shown some promise [64,
65]. Some countries have also implemented training of
trainers programs where training takes place at national,
regional, and sub-regional levels [50, 66]. In addition to
these formal aspects of the health professionals’ role, oth-
er elements such as relationships with patients, and

Table 1 Cost elements of diabetes care for individual patient with diabetes for six LICs and LMICs [38, 49, 50]

Country Total cost per
year (US$)

Percentage of total cost Percentage of per
capita income

Insulin Syringes Testing Consultation Travel

Kyrgyzstan (2009) $80.4 0 54 0 0 46 9

Mali (2004) $339.4 38 34 8 7 12 61

Mozambique (2003) $273.6 5 24 1 9 61 75

Mozambique (2009) $359.8 1 94 0 0 5 61

Nicaragua (2007) $74.4 0 73 0 0 27 7

Zambia (2003) $199.1 12 63 6 6 12 21

Vietnam (2008) $427.0 39 8 5 3 46 51

Costs are 0% for services for which costs are covered by the government. Assumptions: Insulin, 1 vial per month; Syringes, 1 syringe per day; Testing, 1
blood glucose test per month; Consultation, 1 consultation per month; Travel, travel costs for 1 consultation per month

LIC low income countries, LMIC lower middle income countries

20 Page 4 of 13 Curr Diab Rep (2015) 15: 20



addressing psychosocial problems are also seen as impor-
tant and are currently lacking in LICs and LMICs [67].

It must be remembered that addressing diabetes in
LICs and LMICs needs to take into account the severe
shortage of health personnel in these countries. In LICs,
there are only 2.4 doctors and 5.4 nurses per 10,000
population compared to 7.8 and 17.8 in LMICs and
29.4 and 86.9 in HICs, respectively [12]. Training for
diabetes needs to be included in all parts of the medical
curriculum at pre-graduate, post-graduate, and continuing
medical education levels for both doctors and nurses.
The issue of task shifting also needs to be addressed,
but this may require certain laws to be changed, for
example with regards to nurses prescribing rights.

Information

Information is an essential tool for the health system [34].
The information system needs to generate, compile, ana-
lyze, and synthesize data in order to help with decisions to
improve the delivery of care and the way the health sys-
tem operates. This can be at the level of an individual
with a patient file, a facility-based register, sub-national
or national statistics and surveillance systems as well as
research and epidemiological studies. In many settings, a
general lack of information at patient, facility, and nation-
al level exists [38–40]. Mendis et al. [62] in looking at
gaps at primary health care for non-communicable dis-
eases found that in eight countries (including seven LICs
and LMICs) there were no computers and that 85 % kept
paper-based patient files. In countries of the former Soviet
Union, centralized data registries are present, but are seen
as providing inaccurate data either due to errors in data
entry or reports reflecting what is expected rather than
reality [43, 52]. This lack of easily accessible data has
an impact on individual care, as well as for planning
and management of supplies, medicines, and taking a
system-wide approach to managing diabetes.

The WHO has stated that Bresearch is fundamental to
generate knowledge and information for formulating
evidence-informed policies and practices in support of
global public health and health equity^ [68]. Data from
research is needed to help improve all the six elements of
the health system for diabetes management as well as a
better understanding of the true burden of diabetes on
health systems and individuals. While health systems col-
lect a variety of information in LICs and LMICs, this
information is not often used to make decisions either at
the patient, facility, or system level. New information
technologies may assist countries in collecting and dis-
seminating this information, but a Bculture^ of data

gathering, analysis, interpretation, and use needs to be
instilled so that the information can help inform clinical
decisions, ordering of medicines, and policies.

Medical Products, Vaccines, and Technologies

Health systems need to guarantee equitable access to med-
icines and other technologies, which are of assured qual-
ity, safety, efficacy, and cost-effectiveness and ensure that
these are used in an evidence-based and cost-effective
manner [34]. The WHO Essential Medicine List (EML)
includes glibenclamide, gliclazide, insulin, and metformin
for diabetes [69]. Various studies looking at the availabil-
ity of diabetes medicines have found poor availability in
the government sector in comparison to the private sector
in LICs and LMICs [52, 70]. Overall availability of insu-
lin in Mozambique and Zambia was found to be poor with
only 20 and 42 % of facilities having insulin present in
two health system assessment surveys [49]. In a study of
five LICs and LMICs, no country had 100 % availability
of at least one type of insulin (range 0–60 %; average
18 %) [71]. These problems can be linked to quantities
ordered versus actually supplied as well as with distribu-
tion to peripheral areas [22, 52].

A variety of factors cause poor affordability of medi-
cines in LICs and LMICs. These include irrational selec-
tion and purchase, mark-ups within the system and final
patient price. For example, Kyrgyzstan purchased medi-
cines not included on the WHO EML or its national EML.
This meant that insufficient quantities of metformin (the
most prescribed medicine) were purchased by the health
system and therefore people requiring metformin had to
purchase it in the private sector [52]. The out-of-pocket
cost of metformin for people in Kyrgyzstan represented
7.4 % of per capita GDP [38]. Kyrgyzstan also purchased
analogue insulin, which is not included on the WHO
EML, has significantly higher costs, and has been shown
to have little added clinical value [52, 72].

Countries may also not utilize international reference
prices (IRP), which give an idea of the Bbest^ prices avail-
able for medicines on the international market. Cameron
et al. [70] found that Ministries of Health in 36 develop-
ing and middle income countries were paying on average
2.2 times the IRP for glibenclamide. The same was true in
Kyrgyzstan with the Ministry of Health purchasing
glibenclamide and metformin at costs 5.4 and 10.3 times
the IRP [52].

Different taxes and mark-ups further increase the price to
the patient, meaning that for glibenclamide individuals from
different WHO regions were paying anywhere from 3.2 to
211.9 times the IRP [70]. The price to the individual is also
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linked to availability, as if diabetes medicines are not available
in the public sector individuals need to purchase these in the
private sector where they are often more expensive. Another
factor leading to higher prices is the use of branded rather than
generic medicines.

The price of insulin to the Ministry of Health varied
from US$4.1 in Mozambique to US$8.4 in Kyrgyzstan
[49] (Fig. 1). Figure 1 shows that some countries had
different prices between the government tender price and
the price to the facility for transport and storage costs. In
Vietnam, there is no centralized tendering with each facil-
ity conducting individual tenders. The average cost to the
patient in the public sector was US$1.13 per vial in Mo-
zambique and US$2.00 in Zambia, in comparison to
US$10.9 in Mali. Nicaragua and Kyrgyzstan provided in-
sulin for free [49]. In the private sector, the price range
was from US$10.2 to US$18.2, with this being out of
reach for the majority of individuals in these countries
[49]. In Malawi, Nepal, Pakistan and Sri Lanka the lowest
paid government worker would need to spend 19.6, 7.3,
4.7, and 6.1 days of wages, respectively, to afford 1 month
of insulin [71].

Although four out of the six countries (Fig. 1) provide free
or subsidized insulin, the annual cost of purchasing insulin for
the health service in these countries would be US$56.03,

representing 40 times the annual public sector pharmaceutical
expenditure per person [22]. The cold chain for insulin was
not found to be a problem at facility level [39]. For individ-
uals, innovative means of storage including clay pots have
been described as means of addressing temperature control
[73].

The public sector in Mali, Mozambique, and Zambia,
at the time of the surveys, had very few syringes available
for people and therefore these needed to be purchased in
the private sector [39]. Patients in rural areas had the most
difficulty accessing syringes. Some patients opted to re-
use their syringes in part due to this cost (Table 1).

Availability and affordability was also an issue for di-
agnostic tools, with the necessary tools often lacking, par-
ticularly outside major urban centers [44, 49, 62]. For
example, in 2003, only 18 % of health facilities in Mo-
zambique had urine glucose strips, 8 % ketone strips, and
21 % a glucometer [22]. Affordability is also an issue
when people need to pay for these tests (Table 1). In most
LICs and LMICs, it is rare for individuals to have their
own blood glucose meter.

To date, the response to problems of access to medicines
for diabetes has focused on initiatives providing donations to
certain countries run by the IDF, not for profits, or even the
pharmaceutical industry [74–76]. A differential pricing

Fig. 1 Average prices of insulin (per 100 IU 10ml vial) in six countries at
different levels of the health system [49]. This figure shows the different
prices of a vial of insulin at different levels of the health system. In
Kyrgyzstan and Nicaragua, insulin is provided free to the individual in

the public sector, in comparison toMali where one vial costs US$10.90 in
the public sector. The highest price in the public sector was US$18.20 in
Zambia
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mechanism for insulin has been established by one of the
leading insulin manufacturers in 35 out of the 49 least devel-
oped countries [77], and this company has also established a
pricing program in Kenya whereby the price of insulin has
been set at 500 Kenyan shillings (approximately US$5.7) for
patients. The challenge with these initiatives is that they have
not been evaluated and take a non-sustainable approach to
addressing the root causes of poor access to medicines. The
International Insulin Foundation, a UK-registered charity,
has recently launched the 100 Campaign, which aims to
reach 100 % availability of insulin by the 100th anniversa-
ry of the first person receiving insulin in 2022 by raising
awareness and finding creative means to address the bar-
riers to access to insulin [78]. It has also been proposed that
the WHO create a global clearing house for information on
medicines in order for countries to be able to access the
data they need to buy affordable, safe, effective, and
quality-assured essential medicines [79].

Leadership and Governance

The governmental institution in LICs and LMICs respon-
sible for addressing the challenge of diabetes is the Min-
istry of Health. As such, Ministries of Health play a
critical leadership role in organizing and delivering care,
as well as, involving other national stakeholders in
health-related issues [33, 35]. In a global survey of all
countries, the WHO found that approximately 70 % have
a national strategy or plan to address the challenge of
diabetes [13]. These plans should include prevention
and health promotion, treatment and management as well
as surveillance and monitoring and evaluation. Preven-
tion activities in LICs and LMICs for diabetes varied
greatly in their size and scope with the use of mass
media, World Diabetes Day activities, and health educa-
tion [19, 38, 40].

As an example, the National Strategic Plan for the preven-
tion and control of non-communicable diseases in Mozam-
bique has as its aim to create a positive environment to min-
imize or eliminate the exposure to risk factors and guarantee
access to care [80]. The plan which was approved by the
Minister of Health in October 2008 aims to both guide local
action as well as making a case why non-communicable dis-
eases should be dealt with in Mozambique, thereby being
useful as a tool for advocacy as well as a providing a frame-
work for nationwide action.

In 2006, Kyrgyzstan passed a law to improve diabetes pre-
vention and care although due to lack of resources not all of its
elements have been implemented [38]. The law includes a
focus on primary prevention and healthy lifestyles and empha-
sizes the need for social equity and fair access to prevention,

treatment, and rehabilitation services. The law states that treat-
ment for people with diabetes including insulin, oral medi-
cines, and blood glucose monitoring should be available for
free. Similar laws exist in Georgia and Ukraine, and mandate
provision of insulin and emergency medical care for free [41,
43].

Non-communicable diseases have not been firmly placed
on the development agenda or included in the Millennium
Development Goals [81–83]. These goals started in the year
2000 and ending in 2015 have set the global agenda in terms
of development and funding for health in LICs and LMICs.
As LICs are highly dependent on donor aid with nearly 30 %
of funding for health coming from these sources [12], this lack
of interest by donors for non-communicable diseases impacts
the policy response countries develop. For example, the whole
budget for the Ministry of Health in Mozambique for non-
communicable diseases was US$97,000 in 2010 [80], limiting
the response in a country with 22 million people.

Diabetes is not only an issue for the health system, and
therefore, the leadership of the Ministry of Health has to go
beyond the health sector in order to create a positive policy
environment, which may include areas such as agriculture,
urban planning, education, etc. This policy response needs
to be shaped at the global, national, and local levels. This will
require resources to focus on the wide issues that need to be
addressed when looking at the prevention and care of diabetes.

Financing

In LICs and LMICs, a high proportion of money for
healthcare comes from individuals in the form of out of
pocket expenditure [28•]. The challenge in LICs and
LMICs is to provide financial protection to the population
with a very low formal sector and tax base. Globally, there
is a push for LICs and LMICs to work towards Universal
Health Coverage [84] and the non-communicable disease
and Universal Health Coverage agendas from WHO’s per-
spective are merging [85].

The financial burden that diabetes represents is consider-
able. For example, diabetes in Nicaragua already consumes
5 % of the total health budget although only one in eight
patients are cared for [19]. In combination with the barriers
discussed in service delivery due to a lack of capacity both in
terms of human resources and infrastructure and cost of care
for people in LICs and LMICs, financing of diabetes care in
LICs and LMICs is highly challenging. The WHO estimates
that approximately 20% in LICs and 40% in LMICs of NCD-
related costs are covered by health insurance schemes in com-
parison to close to 90 % in HICs [13].

To achieve Universal Health Coverage, countries need to
address three key elements: who is covered; what services are
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covered; and how much of the cost is covered [84]. The other
five health system elements detailed above show the chal-
lenges that exist for the successful implementation of all of
these. In terms of coverage of the health system, this can be
addressed by extending the services at primary health care.
This however needs to take into account that in a country like
Mozambique, only 40% of the population has access to health
facilities [86]. Diabetes services will need to be extended by
increasing training for diabetes care as well as the necessary
infrastructure and medicines. In addressing the costs of care,
decreasing the price of medicines as detailed above will assist
with this. Some LICs and LMICs have addressed this by in-
cluding diabetes medicines on National Health Insurance
Schemes [54, 87].

Conclusions and Future Directions

Kyrgyzstan and Mozambique, two LICs, have shown some
improvements in diabetes care following formal evaluations
[50, 52]. Lessons from these two countries show the impor-
tance of laws and policies, even if they are not fully imple-
mented, which impact access to medicines, organization of
care, human resources, and diagnostic tools. In both countries,
there is an attempt to shift diabetes care to primary health care
through the training of health personnel. Access to medicines
has improved because of a mix of pressure by diabetes asso-
ciations, results from past research, and the role that health
professionals play in diabetes.

The challenge with delivering diabetes care in LICs and
LMICs is that the prevalence is increasing, but not all those
with diabetes are diagnosed, and health systems do not have
the capacity to care for those already in the system with dia-
betes. In parallel, most systems do not yet integrate health
promotion and prevention, therefore further increasing the
burden on the system. This creates a vicious cycle of increas-
ing numbers of people with diabetes and increased burden on
the health system resulting in poor care. Compounding this
challenge in people with diabetes in LICs and LMICs are
comorbid conditions such as tuberculosis (TB) and therefore
the challenge is not just diabetes, but the other health needs the
individual may have [88].

Many authors have argued that models from HIV/AIDS
and tuberculosis could be used for the management of diabe-
tes in LICs and LMICs [89, 90]. However, these responses
were accompanied by substantial funding from global donors
and took a vertical approach rather than a strengthening of the
health system, and created silos of excellence for HIV/AIDS
and TB [91, 92]. There is therefore the need for health systems
to take a comprehensive and integrative approach address the
six elements of the health system by defining and organizing

the roles of each level of the health system from primary
health care to tertiary levels, with the focus on primary health
care. The experience from HIV/AIDS shows that delivering
medicines for a complex chronic condition is possible in LICs
and LMICs [93••, 94], and countries need to follow existing
best practice to ensure access to safe, effective, and quality-
assured medicines at the best price possible as well as syringes
and diagnostic tests. Information is vital for the proper man-
agement of the individual, procurement and planning process
as well as prioritization and decision-making at the policy
level. Prevention of diabetes is not only an issue for the health
system, and therefore, the leadership of the Ministry of Health
has to go beyond the health sector, for example by including
government sectors responsible for education, agriculture, so-
cial protection, and urban planning.

Diabetes management even in HICs is problematic as
health systems fail to address non-clinical aspects [5, 9, 95,
96]. This is due to problems within the health system as de-
scribed above, but also the fact that diabetes is not managed
within the health system, but predominantly at home, school,
the workplace, and in the community [97•]. Zamzam et al.
[67] in looking at barriers to control for diabetes in Syrian
women found that work, family, social support, anxiety, de-
pression, and low self-efficacywere barriers to proper diabetes
management. This management of diabetes outside of the
health system is all the more important in LICs and LMICs
where the formal health system is underdeveloped.

The WHO’s Global Action Plan provides countries with
a roadmap for the global response to non-communicable
diseases. However, diabetes and non-communicable dis-
eases need to be included in the post-Millennium Develop-
ment Goal agenda if the global community hopes to see
similar results as the Millennium Development Goals. This
global response needs to be accompanied by a national and
local response that is adapted to the local circumstances of
the country. The response to diabetes in Maputo, the cap-
ital of Mozambique is not the same as in Managua, the
capital of Nicaragua or in Jeti-Oguz, a rural area in Kyr-
gyzstan. These local responses to diabetes need to be
shaped from the policy level all the way to the needs of
individuals in order to ensure that people with diabetes
receive the care and support they need to effectively man-
age their condition.
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Appendix

Table 2 Data on the burden of diabetes in low income and lower middle income countries

Country World
Bank
Income
Group [10]

Total
population
[98]

GDP per
capita (US$)
[99]

Diabetes
cases

Diabetes
(type 2)
prevalence

Diabetes-
related deaths
(cases)

Mean diabetes-
related expenditure
per person with
diabetes (USD)

Type 1 diabetes
cases (0–14 years)
[21]

[17]

Afghanistan LIC 29,825,000 $678 794,700 6.30 (%) 18,864 102 1047

Armenia LMIC 2,969,000 $3505 54,950 2.64 (%) 979 187 268

Bangladesh LIC 155,000,000 $829 5,089,040 5.52 (%) 102,139 41 14,256

Benin LIC 10,051,000 $805 65,630 1.37 (%) 1221 66 764

Bhutan LMIC 742,000 $2498 22,500 4.87 (%) 124 143 7

Bolivia (Plurinational
State of)

LMIC 10,496,000 $2868 361,090 6.29 (%) 5260 185 111

Burkina Faso LIC 16,460,000 $684 237,920 3.24 (%) 6265 67 1312

Burundi LIC 9,850,000 $267 178,260 3.91 (%) 4829 41 236

Cambodia LIC 14,865,000 $1008 221,430 2.54 (%) 5540 81 95

Cameroon LMIC 21,700,000 $1315 497,980 4.88 (%) 13,822 116 1418

Cape Verde LMIC 494,000 $3785 15,850 5.48 (%) 157 228 38

Central African
Republic

LIC 4,525,000 $333 126,480 5.61 (%) 3934 30 342

Chad LIC 12,448,000 $1046 231,290 4.47 (%) 6926 64 968

Comoros LIC 718,000 $894 23,740 6.76 (%) 284 68 20

Côte d’Ivoire LMIC 19,840,000 $1521 501,530 5.19 (%) 11,884 133 1460

Korea (Dem, People’s
Republic)

LIC 24,763,000 – 1,251,660 7.26 (%) 31,329 – 348

Congo (Dem, Republic
of the)

LIC 65,705,000 $454 1,594,110 5.37 (%) 33,280 34 1630

Djibouti LMIC 860,000 $1668 28,750 5.92 (%) 533 161 195

Egypt LMIC 80,722,000 $3314 7,510,600 15.56 (%) 86,478 176 12,622

El Salvador LMIC 6,297,000 $3826 338,770 9.42 (%) 3481 351 212

Eritrea LIC 6,131,000 $544 130,930 4.43 (%) 1720 24 43

Ethiopia LIC 91,729,000 $498 1,852,230 4.36 (%) 34,262 29 518

Gambia LIC 1,791,000 $494 12,400 1.55 (%) 205 50 133

Georgia LMIC 4,358,000 $3602 93,420 2.96 (%) 1481 383 204

Ghana LMIC 25,366,000 $1850 440,000 3.35 (%) 8529 123 1652

Guatemala LMIC 15,083,000 $3478 661,050 8.97 (%) 7997 336 555

Guinea LIC 11,451,000 $527 215,840 3.93 (%) 3965 50 769

Guinea-Bissau LIC 1,664,000 $504 27,240 3.35 (%) 660 64 160

Guyana LMIC 795,000 $3847 60,150 14.08 (%) 1098 292 1

Haiti LIC 10,174,000 $820 309,510 5.58 (%) 6302 92 112

Honduras LMIC 7,936,000 $2291 268,810 6.28 (%) 2625 198 259

India LMIC 1,240,000,000 $1499 65,076,360 8.56 (%) 1,065,053 84 97,600

Indonesia LMIC 247,000,000 $3475 8,554,170 5.55 (%) 172,601 143 1188

Kenya LIC 43,178,000 $994 749,250 3.58 (%) 20,350 61 975

Kiribati LMIC 101,000 $1651 15,030 25.94 (%) 152 211 –

Kyrgyzstan LMIC 5,474,000 $1263 164,230 5.02 (%) 2801 105 117

Lao People’s
Democratic
Republic

LMIC 6,646,000 $1646 157,880 4.44 (%) 4133 62 41

Lesotho LMIC 2,052,000 $1075 41,400 3.92 (%) 2806 230 40
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Table 2 (continued)

Country World
Bank
Income
Group [10]

Total
population
[98]

GDP per
capita (US$)
[99]

Diabetes
cases

Diabetes
(type 2)
prevalence

Diabetes-
related deaths
(cases)

Mean diabetes-
related expenditure
per person with
diabetes (USD)

Type 1 diabetes
cases (0–14 years)
[21]

[17]

Liberia LIC 4,190,000 $454 67,090 3.36 (%) 1375 95 368

Madagascar LIC 22,294,000 $471 352,210 3.33 (%) 5298 33 783

Malawi LIC 15,906,000 $226 372,350 5.26 (%) 12,799 54 345

Mali LIC 14,854,000 $715 81,980 1.28 (%) 1972 84 1149

Mauritania LMIC 3,796,000 $1070 87,610 4.57 (%) 1288 96 235

Moldova (Republic of) LMIC 3,514,000 $2230 72,090 2.77 (%) 1320 287 220

Mongolia LMIC 2,796,000 $4056 135,750 7.51 (%) 3053 214 26

Morocco LMIC 32,521,000 $3109 1,491,290 7.29 (%) 9426 260 4840

Mozambique LIC 25,203,000 $593 278,380 2.46 (%) 10,104 64 559

Myanmar LIC 52,797,000 – 1,988,850 5.70 (%) 60,243 32 232

Nepal LIC 22,474,000 $694 674,120 4.51 (%) 14,531 39 404

Nicaragua LMIC 5,992,000 $1851 344,310 10.25 (%) 3308 155 187

Niger LIC 17,157,000 $413 306,430 4.34 (%) 5555 35 1360

Nigeria LMIC 169,000,000 $3006 3,921,500 4.99 (%) 105,091 137 12,239

Pakistan LMIC 179,000,000 $1299 6,712,700 6.76 (%) 87,354 46 1544

Papua New Guinea LMIC 7,167,000 $2088 203,700 5.44 (%) 5230 133 16

Paraguay LMIC 6,687,000 $4403 236,810 6.17 (%) 2243 545 119

Philippines LMIC 96,707,000 $2765 3,256,210 6.01 (%) 54,535 154 7533

Congo (Republic of) LMIC 4,337,000 $3172 114,570 5.48 (%) 2549 146 82

Rwanda LIC 11,458,000 $633 234,000 4.38 (%) 5464 109 255

Samoa LMIC 189,000 $3647 6840 7.09 (%) 161 400 –

Sao Tome and Principe LMIC 188,000 $1610 4790 5.19 (%) 62 192 12

Senegal LMIC 13,726,000 $1072 208,590 3.24 (%) 3474 116 976

Sierra Leone LIC 5,979,000 $809 96,150 3.30 (%) 3094 118 479

Solomon Islands LMIC 550,000 $1954 35,510 12.96 (%) 484 199 1

Somalia LIC 10,195,000 – 244,050 5.59 (%) 5234 21 78

South Sudan LMIC 10,838,000 $1221 391,330 7.43 (%) 7268 – –

Sri Lanka LMIC 21,098,000 $3280 1,128,010 8.04 (%) 16,276 127 1144

State of Palestine LMIC – – 134,620 6.55 (%) – – 389

Sudan LMIC 37,195,000 $1753 1,402,220 7.74 (%) 25,342 170 9996

Swaziland LMIC 1,231,000 $3034 23,020 3.70 (%) 1378 441 22

Syrian Arab Republic LMIC 21,890,000 – 868,830 7.39 (%) 8203 161 1466

Tajikistan LIC 8,009,000 $1037 194,870 4.48 (%) 2626 87 189

Timor-Leste LMIC 1,114,000 $1371 26,710 5.85 (%) 615 90 11

Togo LIC 6,643,000 $636 130,150 4.02 (%) 2516 74 536

Uganda LIC 36,346,000 $572 625,050 4.14 (%) 21,461 79 925

Ukraine LMIC 45,530,000 $3900 1,043,580 2.99 (%) 20,654 314 3091

Tanzania (United
Republic of)

LIC 47,783,000 $695 1,706,930 7.80 (%) 47,144 63 591

Uzbekistan LMIC 28,541,000 $1878 880,510 5.05 (%) 12,886 128 631

Vanuatu LMIC 247,000 $3303 27,950 21.04 (%) 360 175 1

Vietnam LMIC 90,796,000 $1911 3,299,110 5.37 (%) 54,953 128 445

Yemen LMIC 23,852,000 $1473 708,120 6.12 (%) 9892 151 1663

Zambia LMIC 14,075,000 $1540 193,920 3.16 (%) 7599 161 281

Zimbabwe LIC 13,724,000 $905 600,670 8.83 (%) 31,347 54 252

Total 132,890,000 2,349,835 197,391
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