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ABSTRACT

Gestational diabetes is defined as any degree of glucose intolerance first detected in pregnancy. The exact prevalence
is difficult to determine in sub-Saharan Africa because the various studies on gestational diabetes mellitus did not
use the same criteria. The sub-Saharan Africa has some peculiar challenges with addressing the burden of gestational
diabetes in the region. This review aims to highlight some of these unique challenges.

There are no universal criteria for the screening and diagnosis of gestational diabetes mellitus which is a challenge
for health care providers and researchers in the region. The mainstay of treatment of gestational diabetes mellitus
is lifestyle modification. There are insufficient trained dieticians and health educators to undertake this task in the
region. Provision of health care for this category of patients is suboptimal in the region. Cost of health care and
medications are mostly unaffordable thereby mitigating against optimal care of gestational diabetes mellitus in sub-
Saharan Africa.

The short term and long term complications of gestational diabetes mellitus to the mother and child are additional
burden to the health care delivery systems in the region considering that the prevalence of gestational diabetes

mellitus is rising in the region.
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BACKGROUND

Diabetes mellitus is a metabolic disease characterized by disorder of
carbohydrates, lipids and proteins. The central theme in diabetes
mellitus is exposure of various tissues, including the foetus, to
chronic hyperglycaemia. The hyperglycemia is due to deficiency
in insulin secretion and/or action. Gestational diabetes mellitus
(GDM) is a type of diabetes and it is defined as any degree of
glucose intolerance that is first diagnosed in pregnancy [1]. It has
adverse effects on maternal and child health if not well managed.

There are documented challenges with the epidemiology, diagnosis
and management of GDM in sub-Saharan Africa. There is also
paucity of expertise to manage this delicate aspect of Diabetology.
This review aims to highlight these challenges so that evidenced-
based solutions that can be domesticated in the sub-region are
proffered.

EPIDEMIOLOGY

Determining the exact prevalence of GDM is challenging in sub-

Saharan Africa because there are no specific criteria applicable
to the region. So, different studies adopt various criteria mostly
applied for the Caucasians in the developed world. A systematic
review of the various studies carried out in different countries
of sub-Saharan Africa estimated the prevalence of GDM in sub-
Saharan Africa to be 14.9%.[2] A major limitation for this study
was that different diagnostic criteria were used for the studies
recruited into the systematic analysis. There is a need for a uniform
diagnostic criteria for the diagnosis of GDM in sub-Saharan Africa
before the studies can be compared with one another. A recent
metaanalysis that recruited studies which used the International
Association of Diabetes in Pregnancy Study Groups (IADPSG)
criteria found a prevalence of 13.6% among pregnant women in
sub-Saharan Africa. The roles of problems peculiar to low and
middle income countries such as malnutrition and infection on
the incidence of GDM have not been extensively explored.

The data on the risk factors specific for Africans for GDM is
scanty. However, there are risk factors for GDM which have been
documented in other regions. A systematic review of these classical
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risk factors found obesity, older maternal age and family history of
type 2 diabetes to be associated with GDM in sub-Saharan Africa.
[3] The relevance of exploring these factors is that some of these
factors have been associated with type 2 diabetes mellitus. For
example, childhood undernutrition has been associated with type 2
diabetes in sub-Saharan Africa.[4] Also, chronic infectious diseases
prevalent in sub-Saharan Africa, such as human immunodeficiency
virus (HIV) infection and tuberculosis, have been linked with type
2 diabetes via the mechanisms of inflammation and activation of
the immune system [5]

A meta-analysis of various studies on GDM conducted in many
countries of sub-Saharan Africa found that the prevalence of GDM
has been rising over the years. This rising prevalence is a major
challenge in sub-Saharan Africa where optimal obstetric care is
lacking [2]. This rise in GDM prevalence in sub-Saharan Africa
is hypothesized to be as a result of adoption of western lifestyles.
Consumption of processed food, sedentary lifestyle, urbanization
and rising prevalence of obesity are some of the factors associated
with rising GDM prevalence [6]. Moreover, due to the improvement
in girl child education and women empowerment, the age by which
women are getting pregnant is being delayed and older maternal
age is a documented risk for GDM [7].

PATHOPHYSIOLOGY

Pregnancy is a state characterized by high insulin resistance. Insulin
resistance refers to the reduced physiologic response of tissues to
the same amount of insulin. [8] Molecularly, insulin resistance
is a problem of insulin signaling. There is reduced translocation
and incorporation of glucose transporters (GLUT) into the cell
membrane thereby impairing the transportation of glucose into
the cells leading to accumulation of glucose in the blood.[8] In
pregnant women with GDM, the rate of transporting glucose into
the cells, under the influence of insulin, is reduced by half compared
to pregnant women without GDM.[9] Many of the classical risk
factors for GDM exert their influence by affecting the processes
of insulin signaling.[8] A study reported that there are differences
in the expression of genes mediating insulin signaling between
women of African ancestry compared to Caucasian women.[10]

Physiologically, the pancreas B cells produce enough insulin to
drive insulin-mediated glucose uptake into the cells and overcome
insulin resistance. B cells dysfunction is said to occur when they
ca no longer produce adequate insulin to drive insulin-mediated
glucose uptake. B cells dysfunction has been reported to be one of
the underlying pathophysiologic mechanisms causing gestational
diabetes mellitus.[8] Moreover, insulin resistance worsens [
cells dysfunction and B cells dysfunction perpetuates insulin
resistance thereby creating a vicious cycle which ultimately leads
to hyperglycaemia.[8] A study has reported that there is a reduced
capacity for insulin secretion among Africans and this is partly
responsible for the higher risk of diabetes among them.[11]

Pregnancy is associated with increased elaboration of hormones
that promote insulin resistance. [8] These hormones include
human chorionic somatomammotropin, oestrogen, progesterone
and cortisol. These hormones exert their diabetogenic effects
by regulating metabolic rate, energy balance and appetite. They
promote adipogenesis and enhance insulin resistance. A study has
reported a higher level of progesterone among pregnant women of
African ancestry compared with Caucasians.[12]
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Apart from the roles of the classical diabetogenic hormones
of pregnancy, there are other hormones that play roles in the
development of GDM. Leptin is a hormone secreted by the adipose
tissue. Its physiologic role is to induce satiety by activating appetite
suppressing molecules such as pro opiomelanocortin (POMC)
and inhibiting appetite stimulators such as Agouti-related peptide.
GDM is associated with leptin resistance.[13] Adiponectin has also
been documented to play a role in the development of GDM.[14]

DIAGNOSIS

A major challenge for health practitioners in sub-Saharan Africa
managing GDM is determine the appropriate criteria to use in
diagnosing the disease. There is no international consensus on
the criteria for diagnosing GDM. This also makes it difficult to
compare studies since different criteria are being adopted by
different authors. The various criteria documented in the literature
include O’Sullivan criteria, Carpenter and Coustan criteria, 1999
World Health Organization (WHO) criteria and 2004 American
Diabetes Association (ADA) criteria. [8] In the last decade, criteria
that were published include 2010 IADPSG criteria, 2013 WHO
criteria, 2015 National Institute for Health and Care Excellence
(NICE) and 2016 ADA criteria.[8]

Apart from being confusing none of the criteria was specific for
Africans. In most published articles on GDM in the developed
world, ITADPSG criteria were recommended.[15] In contrast, a
systematic review of articles on GDM in various African countries
reported the WHO criteria as the most adopted criteria to define
GDM.[16] The challenge in this is that findings in GDM in sub-
Saharan Africa may not be comparable with findings in other
places because of the difference in the criteria used. Even in the
Hyperglycaemia and Adverse Pregnancy Outcome (HAPO) study
which is the basis of the JADPSG criteria, there was no African
cohort and the findings may not be necessarily applicable to

Africans.[17]

TREATMENT

The primary treatment modality for GDM is lifestyle modification.
[18] The overall aim of treating GDM is to control the blood
glucose of the affected women to the range of other pregnant
women without GDM. Medical nutrition therapy plays a central
role in the treatment of GDM. In sub-Saharan Africa, there is
dearth of trained dieticians, especially in the rural areas, which
makes it difficult for the patients to initiate and adhere to a meal
plan. In addition, the exact quantity of calories in the various local
food is not known and this may make calorie prescription awkward
and inaccurate.

There is a need to improve physical activity so as to enhance insulin
sensitivity. In a typical rural health centre in sub-Saharan Africa,
there are very little or no diabetes educators to educate the women
with GDM on the need and the type of physical activity that is safe
and effective to be embarked upon.

Frequent and multiple glucose monitoring is essential for the
management of GDM.[18] this will require selfmonitoring of
blood glucose at home using a glucometer. Many households in
the rural sub-Saharan Africa may find the glucometer and more
importantly the recurrent purchase of strips unaffordable. So, they
either check the blood glucose inadequately or they may not check
it at all. Inadequate glucose monitoring makes optimal glycaemic
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control in GDM challenging to the attending health personnel.

In terms of pharmacotherapy, most of the oral glucose lowering
agents are contraindicated in pregnancy. Metformin and glyburide
may be used but many guidelines do not recommend them as fist
line options in the treatment of GDM.[19] There are no guidelines
specifically designed for the population of sub-Saharan Africa and
this may be confusing for the heath personnel. Rather, insulin is
considered the first line in many of the available guidelines.[19]
Insulin is relatively expensive to this particular population. In the
rural areas, due to unavailable or erratic power supply, maintaining
a cold chain for the insulin vials may be challenging thereby
undermining the potency of the drug. In some, rural areas, insulin
may be unavailable at all and the cost of transportation to the cities
is another financial burden to the patient. All these challenges that
are peculiar to low resource settings such as sub-Saharan Africa
make optimal management of patients with GDM a herculean task.

OUTCOMES

GDM has deleterious effects on the mother and the child hence
the need to optimize management.[8] The mother is exposed to a
number of short term and long term complications. Mental health
disorders such as antenatal depression and psychological stress
are among the documented short term potential complication of
GDM.[20] in a sub-Saharan Africa setting, this is peculiar because
there is a background stress for the mother to be transported to the
nearest health facility.

There is also the risk of obstetric complications such as preeclampsia
and eclampsia, preterm delivery, instrumental or surgical deliveries.
[2] These potential complications increase the risk of maternal
mortality. Considering that sub-Saharan Africa already has one
of the highest maternal mortality rate in the world, it therefore
becomes additional health burden for these poor resource settings.

In the long term, diagnosis of GDM increases the risk of GDM in
subsequent pregnancies by as high as 60%.[8] Also, the long term
risk of developing type 2 diabetes in the long term is increased,
as high as 2% per year. [8] In sub-Saharan Africa, the risk of
developing type 2 diabetes is already considered high and the
prevalence is increasing therefore the additional risk of GDM will
be an enormous burden to the region where health care is generally
considered suboptimal.

The child can also develop potential complication of GDM. Foetal
macrosomia with its attendant complication are the most common
documented complication of GDM to the child. [8] Macrosomia
increases the risk of shoulder dystocia and surgical delivery. [22]
There is increased risk of perinatal death, neonatal hypoglycaemia
which can cause permanent brain injury, neonatal jaundice and
birth asphyxia.[23] The sub-Saharan Africa region already has
one of the highest number of neonatal mortality and this further
worsens the burden.[24]

In the long term, a child born to a woman with GDM has
the increased risk of developing obesity, type 2 diabetes and
cardiovascular disease in adulthood.[8] These are diseases whose
prevalence in sub-Saharan Africa are rising at a rate higher that
most parts of the world due to the epidemiological transition.
Therefore adding the long term complications of GDM to this
burden will be a great challenge for the region in the nearest future.
[8] The female child of a woman with GDM is likely to develop
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GDM herself in adulthood.[25] Considering that the prevalence of
GDM is said to be rising in sub-Saharan Africa, this may create an
intergenerational vicious cycle which would be a strain to the barely
optimal health care being rendered in the region.

CONCLUSION

Gestational diabetes is any degree of glucose intolerance
first detected in pregnancy. Its prevalence with the attendant
complications is rising in sub-Saharan Africa. This has created
some unique set of challenges for the region which this article has

highlighted.

There is lack of uniformity in the diagnostic criteria and none of
the well-known criteria was designed specifically for sub-Saharan
Africa, considering its peculiarities. This has made compilation
of data about the disease difficult in the region. The treatment
is also fraught with the challenges of inadequacy of personnel
and medications in the region. The short term and long term
complications of GDM for both the child and the mother are
additional burden to the poor resource setting of sub-Saharan

Africa.
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