AcTA BIOMED 2008; 79: 255-259

© Mattioli 1885

Uprp TO DATE

Type 1 diabetes mellitus in the African population:
epidemiology and management challenges

Edna §. Majaliwa"’, B.E. Jerome Elusiyan?, Omotayo O. Adesiyun”’, Paul Laigong"°,
A. Kayode Adeniran®’, C. Muze Kandi*®, Iroro Yarhere*’, S. Mary Limbe"*, Lorenzo Iughetti"’

'European Society Paediatric Endocrinology (ESPE) Fellowship Program, Nairobi, Kenya; 2 Department of Paediatrics, Uni-
versity of Modena and Reggio Emilia, Italy; * Muhimbili National Hospital, Dar-es-Salam, Tanzania; * Department of Paedi-
atrics and Child Health, Obafemi Awolowo University, Ile-ife, Nigeria; * Department of Paediatrics, University of Ilorin,
Ilorin, Nigeria; ¢ Gertrude’s Children’s Hospital, Nairobi; ’Federal Medical Centre, Asaba, Nigeria; * Muhimbili National Hos-
pital, Dar-es-Salam, Tanzania; * Department of Paediatrics, University of Portharcourt Teaching Hospital, Portharcourt, Nige-
ria; 1 Aga Khan University Hospital, Nairobi, Kenya

Abstract. Type 1 Diabetes Mellitus (T1DM) is a growing concern worldwide; while there has been a great
improvement in the knowledge, epidemiology and management of this condition in the developed worlds,
there has been little or no improvement in sub-Saharan Africa. The true burden of this disease is not even
known, but a difference in the pattern and outcome of TIDM in the sub-Saharan Africa compared to the
western World seems to be present. Moreover, much of the available data is not population-based and is of
limited value for making generalizations about Diabetes in children of Sub-Saharan Africa. Despite the lim-
itations, there is evidence that these populations may be important for studying the aetiology and natural his-
tory of Type 1 diabetes. Effective management and/or prevention of diabetes and its complications in Sub-
Saharan African children should adopt multidisciplinary approaches. In order to improve care for diabetes
patients in developing countries, specialized clinics need to be established. (www.actabiomedica.it)
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Introduction

Type 1 diabetes is one of the most frequent
chronic diseases in children and globally represents a
public health challenge. In the last quarter of the cen-
tury diabetes has become a health problem in devel-
oping countries. In Africa this metabolic disorder is
found in a wide variety of atypical forms. A survey of
the published information on diabetes mellitus in
African populations reveals that most group include
several children and a significant number of teenagers.
This shows that juvenile diabetes mellitus is not rare
in African countries contrary to the widely held belief.
Its burden is huge in developing countries due to the
lack of basic means for reaching diagnosis and a rea-

sonable glycemic control. Because of the scarcity of re-
liable epidemiological data, the natural history of type
1 diabetes, including its complications, is largely un-
known (1). With the few data available on sub-Saha-
ran African children, its incidence in Tanzania was es-
timated to be 1.5/100,000 (2), and an increase in inci-
dence in Sudan from 9.5/100,000 in 1991 to
10.3/100,000 in 1995 has been reported (3). In the
developed world many efforts have been made to re-
duce the chronic complications of diabetes, yet in the
developing world, the incidence of these complica-
tions in children and adolescents is largely unknown,
making their management more difficult. Information
on chronic complications of diabetes in sub-Saharan
Africa is scarce; however, its incidence has gone hand
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in hand with the growing disease prevalence, demon-
strating the importance of assessing complications.
The few studies on chronic complications of diabetes
in Africa have shown a high prevalence of acute and
chronic complications (4, 5). All these studies have
shown the difficulties in the management of these
children hence very early complications of diabetes.

Diabetes Ketoacidosis (DKA) has been found in
the range of 7-80% (4-8) in newly diagnosed patients
and 25-90% (4, 6, 7, 9,) in children who have already
been diagnosed with diabetes. This high prevalence of
DKA is attributed to the lack of awareness among
health workers and the community at large. Together
with this a high prevalence of severe hypoglycaemia
has been observed (25-55%) (5, 7, 9), which is most
likely due to the lack of blood glucose monitoring at
an individual and hospital level.

Long-term complications are not long-term in
Africa, since children have developed complications as
early as in prepubertal age. Moreover they range be-
tween 14-33% for nephropathy, and between 10-30%
for retinopathy, as well as poor growth (7, 9, 10). The
main reason may be the result of poor glycaemic con-
trol. In most studies the mean HbA1c has been above
10.5% (11, 12) with some studies having the mean
HbA1lc as high as 12.5 % (5). The only study with a
reported mean HbAlc of 7.5 % (13), is from non sub-
Saharan Africa.

This review attempts to put together the pub-
lished data on T1DM in African children, to docu-
ment the burden of the disease, to identify major chal-
lenges in its management in the sub region, and to of-
fer solutions.

Epidemiology

The prevalence of TIDM varies from country to
country in the African sub region. TIDM is not rare
in African children (14, 15), and probably an impor-
tant number of undiagnosed cases exist (15). The re-
ported incidence and prevalence in the African popu-
lation in the literature is shown in Table 1.

Most of these epidemiological data are from the
Northern part of the continent with only one from
West Africa and one from East Africa. The prevalence

Table 1. Prevalence and incidence of Type 1 Diabetes mellitus
in African countries

Country Prevalence Incidence
Sudan 0.95/1000% 10.1/100000°
Nigeria 0.33/1000% -

Tunisia - 6.76-6.95/100000"
Libya - 8.3/100000"
Algeria 0.27/1000% 4.4/100000%¢
Tanzania - 1.5/1000007
Morocco - 20/100000*

is generally less than 1/1000 while the incidence ranges
between 1.5/100000 in Tanzania and 20/100000 in
Morocco. In Ethiopia, it is said to account for 9.8% of
patients attending Diabetes clinic in Addis Abeba
(14). These prevalences and incidences however may
be an underestimation, since most of them were per-
formed decades ago and were mainly hospital based
studies.

In most of the series, prevalence was found to in-
crease with increasing age (2, 15-19). Lester (20)
found a mean age of presentation to be 10.1 years
while Mongalgi et al. (21) found a mean age of 7
years. A study from Sudan found a bimodal age of 12-
14 years and a smaller peak at 7 years (3). Increases in
the incidence over the years in Algeria, Sudan, and
Libya were reported (3, 13, 18).

T1DM was found to be more prevalent in girls
than in boys in studies from Ethiopia, Sudan, Nigeria,
and Libya (3, 15 20, 22, 23). However no sex differ-
ences in the series from Tunisia were observed while
another study from Nigeria found it to be more preva-
lent in boys than in girls (4, 17). The studies from
Nigeria found the prevalence to be higher in children
from poor homes (24).

Ketoacidosis was documented to be the most
common form of presentation in the series from
Tunisia, Ethiopia, and Sudan (6, 20, 21). Mortality
due to TIDM was also found to be very high with a
rate of 42.6% from Sudan (6). There is generally a
higher incidence of T1DM in children of black origin
in the diaspora, compared to those living in the Con-
tinent; this was thought to be a reflection of differ-
ences in the level of white genetic admixtures or expo-
sure to environmental diabetogenic agents (2, 24).
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Challenges in the Management of Diabetes in Africa

Diabetes is a serious condition in itself, but it
should also be considered as a risk factor for other
conditions including blindness, renal failure, and mi-
cro and macro-vascular diseases. Because of the pauci-
ty of metabolic and clinical data, a clear understanding
of the natural history of diabetes Mellitus in children
and the classification of its subtypes has been ham-
pered.

Since diabetes in children has been given less at-
tention, we are likely to have more children that die
early with complications. In the few studies available
on diabetes in children, most of them show a high
prevalence of complications at a very young age.

Another difficulty that we are faced with is that
most of the children with diabetes are treated by an
adult diabetologist. As a result, marked deficiencies in
the provision of information to children with diabetes
and their parents in a developing country are present.
Therefore public-education strategies, consensus
about treatment recommendations, use of more flexi-
ble insulin regimens, and devices for home monitoring
are necessary. The treatment of T1IDM is also very
costly: in one study carried out in Tanzania (25) about
50% of the patients considered their disease as a big
physical and psychological problem and the monthly
cost for an average insulin-treated patient equaled to
25% of the minimal wage.

Major issues of importance related to Type 1 di-
abetes in African and other developing countries in-
clude late presentation, delayed and missed diagnosis,
unavailability of insulin, and poor glycaemic control.
In fact, the problem of missed diagnosis of childhood
diabetes, although not unique to developing countries
(26), is certainly much more common than in devel-
oped countries (27). In a Sudanese study, it was re-
ported that 10% of children were not admitted at the
time of diagnosis, but were admitted only after they
developed DKA (28).

Most children present with DKA at the time of
diagnosis (8,29), which can easily be misdiagnosed as
cerebral malaria or meningitis in the busy emergency
reception areas of most hospitals in Africa (27).

Health conditions in African countries are poor.
Most of these countries are estimated by the World

Bank to have a pro capite income of less than 11,115
USD (30), and a large percentage of families live be-
low the poverty line of 1 USD per month. Access to
health services is limited and living conditions are
poor. On top of the rapid rise of diabetes, Africa al-
ready has a high burden of communicable diseases
(CD) such as HIV/AIDS, Tuberculosis (TB), pneu-
monia, Malaria, maternal and perinatal conditions,
and combined nutritional deficiencies. Diabetes like
any other non communicable disease has not replaced
the main burden of CDs in developing countries and
therefore many developing countries are facing what
has been called the double disease burden (31), hence
more priorities are given to communicable diseases.
The increasing prevalence and incidence of diabetes
and its long-term complications in sub-Saharan
Africa (SSA) may have a devastating human and eco-
nomic toll if the trends remain unabated (1). Howev-
er, many essential, individual and social obstacles such
as poor education and illiteracy, low socio-economic
status and lack of access to health care make the con-
version of diabetes research in SSA uncertain. The low
number of health care providers with the requisite
knowledge, expertise and experience in the care of
children with Diabetes is another major issue. There is
also an inadequacy of the facilities for the treatment of
these children. Where the facilities are available, there
is lack of basic diagnostic and monitoring tools as well
as an irregular supply of insulin.

The way forward

The way forward for the improvement of the care
of African Children with T1DM should involve ef-
forts aimed at addressing the various identified chal-
lenges. Comprehensive up-to-date data on the burden
of the disease particularly in countries where this does
not exist is necessary. Knowledge of the different pat-
terns of presentation and peculiarities will help to
fashion out a better and optimal approach in its man-
agement. This will entail a lot of coordinated research,
which will require a lot of funding. Increased efforts
by the various governments to improve the level of ed-
ucation of citizens and reduce poverty will also em-
power the patients to afford quality of care. Govern-



258

E.S. Majaliwa, B.EJ. Elusiyan, O.O. Adesiyun, et al.

ments at various levels also need to improve the state
of available infrastructures and improve the diagnostic
capabilities of the managing physicians. Health min-
istries also need to accord priorities to the rapidly in-
creasing burden of non-communicable diseases com-
pared to the past when all efforts were focused only on
infectious diseases. The aim of the National Health
Insurance of the various countries should be expanded
to include these children.

Efforts of non-governmental organizations such
as the Diabetes associations at both a local and inter-
national level are of tremendous benefit. A capacity of
creating better management is also necessary. This is
why the efforts of the European Society of Paediatric
Endocrinology to train African Pediatricians in en-
docrinology is a welcome development. It will then be
up to the trained fellows to rise up to the challenges of
improving the numerous children suffering from the
burden of Diabetes Mellitus. A good starting point for
them would probably be the creation of a Pan African
society of Paediatric Endocrinology that will fashion
out a course for the sub-specialty in the region. They
will also need to be involved in advocacy.

Conclusions

Diabetes care in developing countries needs to
address the specific background of the patient popula-
tion, their needs, medical problems and social con-
straints. Active participation of patients, families, me-
dia, governmental and non-governmental organiza-
tions, and health workers may help to overcome some
of the difficulties. In this regard, an effective manage-
ment and/or prevention of diabetes and its complica-
tions in Sub-Saharan African children should adopt
multidisciplinary approaches. In order to improve the
treatment of diabetes patients in developing countries,
specialized clinics need to be established.
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