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Abstract: In this perspective review, we describe a brief background on the status quo of diabetes
mellitus-related therapies and glycemic control among patients in rural communities in sub-
Saharan Africa. The article discusses insulin therapy as well as the difficulties in obtaining insulin
and oral hypoglycemic medications for diabetic patients living in sub-Saharan Africa. We wrap

up our discussion with suggestions on solutions and opportunities for future research to tackle

this health challenge in these impoverished communities. We conducted a literature search from
PubMed and Google Scholar up until August 2023. Key words were used to generate search terms
used to retrieve the required information. All types of literature with pertinent information on the
current topic were included in the study. Diabetes mellitus is on the rise in sub-Saharan Africa.
Several studies have reported poor glycemic control, low screening rates for diabetes mellitus,
cigarette smoking, high alcohol consumption, prescription of antidiabetic therapy, and associated
costs as contributors to the uptake of antidiabetic treatment. Although there is paucity of data on the
extent of insulin therapy uptake and its possible modifiable contributors among the diabetic patients
in the region, the anticipated increase in the number of people with diabetes on the continent
makes it critical for global leaders to address the research gaps in insulin therapy among rural
communities of sub-Saharan Africa, thus reducing the burden of diabetes in these populations.
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Introduction

The prevalence and burden of insulin resistance
varies greatly among different countries and
regions of sub-Saharan Africa (Figure 1), making
the current situation on the continent compli-
cated. Despite the significance of diabetes on
world health, the future economic effects of the
condition are still unknown.! In sub-Saharan
Africa, improvements in the therapeutic manage-
ment of type 2 diabetes and related glycemic con-
trol are still far from ideal.?

Diabetes mellitus is a growing public health con-
cern in sub-Saharan Africa, with the prevalence of
the disease increasing rapidly over the past few
decades. Diabetes facts and figures show that there
is a growing global burden for individuals, families,

and countries. The International Diabetes
Federation (IDF) Diabetes Atlas (2021) reports
that 10.5% of the adult population (20-79years)
has diabetes, with almost half unaware that they
are living with the condition. By 2045, IDF pro-
jects that 1 in 8 adults, approximately 783 million,
will be living with diabetes, an increase of 46%.3 It
was also reported that there were approximately
19.4million people with diabetes in sub-Saharan
Africa in 2019, and this number is projected to
increase to 47.1 million by 2045.4

Over 90% of cases of diabetes in sub-Saharan
Africa are type 2, making it the most prevalent kind
of the disease.”> Changing food habits, physical
inactivity, increasing urbanization, and genetic sus-
ceptibility are among the risk factors for diabetes
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Status of glycemic control among diabetic

patients in sub-Saharan Africa

The status of glycemic control among diabetic
patients in sub-Saharan Africa is generally poor.
There are several reasons for this, including lim-
ited access to healthcare, a lack of diabetes educa-
tion and awareness, and the high cost of diabetes
care and medications. According to research
studies, many diabetics in sub-Saharan Africa
have inadequate control of their glucose levels,
which puts them at higher risk for consequences
like heart disease, kidney damage, and blind-
ness.?1:22 A study conducted in Ethiopia found
that a significant number of diabetic patients had
inadequate and poor glycemic control levels and
this was associated with older age, longer dura-
tion of DM, insulin therapy, poor diet compli-
ance, and failure to set control goals.!> Another
study conducted in Ghana found that only 59.4%
of people with diabetes had poor glycemic con-
trol.1* There are several challenges to achieving
good glycemic control in sub-Saharan Africa.
These include a lack of access to insulin and other
diabetes medications, poor adherence to treat-
ment due to cultural and economic factors, and
inadequate healthcare infrastructure.?!:23 Efforts
are being made to improve glycemic control
among diabetic patients in sub-Saharan Africa,
including the development of locally appropriate
guidelines and protocols for diabetes care, train-
ing of healthcare professionals, and the establish-
ment of diabetes clinics and education programs.
However, there is still a long way to go to ensure
that all people with diabetes in sub-Saharan
Africa have access to the care and support they
need to achieve good glycemic control and pre-
vent complications.

Insulin therapy in sub-Saharan Africa

The proportion of diabetic patients who are on
insulin therapy can vary depending on several fac-
tors, including the type of diabetes, the stage of
the disease, and the availability and accessibility
of insulin and other diabetes medications. In gen-
eral, insulin therapy is more commonly used in
patients with type 1 diabetes, as this form of dia-
betes is characterized by a lack of insulin produc-
tion by the pancreas.?427 In contrast, patients
with type 2 diabetes may initially be treated with
lifestyle modifications and oral hypoglycemic
agents, with insulin therapy reserved for those

who do not achieve adequate glucose control with
these interventions.?8-3! In rural communities of
sub-Saharan Africa, the prevalence of diabetes
and the proportion of patients on insulin therapy
can vary widely depending on the specific loca-
tion and healthcare resources available. For
example, a study conducted in a Kenyan slum
area found a high prevalence of diabetes mellitus
which was attributed to low screening rates, ciga-
rette smoking and high alcohol consumption;
however, the uptake of insulin therapy is not
known amongst these study populations.>-15:32,33
In some areas, access to insulin and other diabe-
tes medications may be limited, resulting in a
lower proportion of patients on insulin ther-
apy.3435 In other areas, insulin therapy may be
more widely used, particularly in patients with
type 1 diabetes or advanced type 2 diabetes.5 It is
important to note that diabetes is a growing pub-
lic health concern in sub-Saharan Africa. With
increasing rates of the disease and its complica-
tions, rural-to-urban migration in the region has
been noted to significantly increase the geograph-
ical spread of people with diabetes.3? Efforts to
improve access to diabetes care, including insulin
therapy, are needed to address this growing bur-
den of disease.

Prescription of antidiabetic therapy

Patients with diabetes mellitus, a chronic meta-
bolic condition marked by elevated circulating
blood sugar levels, are typically recommended
insulin therapy.3%37 Insulin is a hormone that
helps regulate blood glucose levels by promoting
the uptake of glucose into cells and tissues, and
the synthesis and storage of glycogen in the liver
and muscles.?:3° Patients with diabetes mellitus
may require insulin therapy if their body is unable
to produce enough insulin or if their cells are
resistant to insulin, resulting in elevated blood glu-
cose levels.?%%0 Diabetes mellitus can be of two
major types: Diabetes type 1: This autoimmune
illness causes the beta cells in the pancreas that
create insulin to be assaulted and eliminated by
the body’s immune system.41-43 Type 1 diabetes
typically develops in childhood or adolescence
and requires lifelong insulin therapy.25:2¢ Type 2
diabetes: This is a metabolic disorder character-
ized by insulin resistance and impaired insulin
secretion.30:31:44 QObesity and a sedentary lifestyle
are frequently linked to type 2 diabetes and is typi-
cally managed initially with lifestyle modifications
and oral medications.3%% However, some patients
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with type 2 diabetes may eventually require insu-
lin therapy as the disease progresses. In addition
to patients with diabetes, insulin therapy may also
be prescribed to patients with other medical con-
ditions that affect glucose metabolism, such as
gestational diabetes, cystic fibrosis-related diabe-
tes, and steroid-induced diabetes.46-48

Oral hypoglycemic drugs are medications that are
used to treat diabetes mellitus by lowering blood
glucose levels.49-52 Unlike insulin therapy, which
is delivered wvia injections or an insulin pump, oral
hypoglycemic drugs are taken orally in pill
form.>3-55 The choice of oral hypoglycemic medi-
cation depends on several factors, including the
type of diabetes, the severity of the disease, and
the presence of other medical conditions.5%:51,56 In
some cases, oral hypoglycemic drugs may be used
in combination with insulin therapy to achieve
optimal blood glucose control.57:58

In sub-Saharan Africa, the patterns and trends of
prescription have been carried out among differ-
ent diabetic patients in selected countries. The
findings are surprisingly similar despite the differ-
ence in the organization of the healthcare systems
in these countries. A study conducted in Mbale,
Uganda, assessed the irrational prescription of
antidiabetic therapy and found that the average
number of drugs that were prescribed were 2.8
and generic names were used. However, most of
the patients reported a lack of affordability for the
prescribed drugs. The authors also sighted that
the prescription was most likely unaffordable if it
had more than three medicines or if an injectable
was included.!® Another similar study conducted
in Lagos, Nigeria assessed the antidiabetic treat-
ment pattern and its cost effectiveness found that
majority of the patients were prescribed dual ther-
apy whereby metformin was the most commonly
prescribed regimen. The prescription was mainly
done using generic names.!” The similarity in
these two study sheds light on how the diabetic
drugs are being utilized in the recent times.

Due to the limited availability and high cost of
oral hypoglycemic medications in rural commu-
nities across sub-Saharan Africa, insulin therapy
is frequently favored as a treatment for diabe-
tes.22:33:5960 While oral hypoglycemics can be
effective in managing diabetes, they may not be as
readily available or accessible as insulin therapy in
many rural areas.>801:62 Furthermore, insulin

therapy may be a more practical option for
patients who do not have access to refrigeration
or reliable electricity, which may be necessary to
store and administer some oral hypoglycemic
medications.%3-%5 However, it is worth noting that
the availability and use of insulin therapy in rural
communities of sub-Saharan Africa is also limited
by several factors, including the high cost of insu-
lin, the need for regular monitoring of blood glu-
cose levels, and the lack of trained healthcare
providers who can administer and manage insulin
therapy.1%:66 A study conducted in a Kenyan rural
community found that good glycemic control was
consistent with those diabetic patients who
remained in care implying eased access to dia-
betic medication and poor health outcomes were
found among those who were lost to follow-up or
otherwise absconded from their clinic appoint-
ments.> Overall, the choice of therapy for diabetes
in rural communities of sub-Saharan Africa may
depend on a range of factors, including the avail-
ability of medications, the infrastructure for
healthcare delivery, and the preferences and
needs of individual patients.

Choice of antidiabetic therapy

The choice of therapy for diabetes, whether insu-
lin or oral hypoglycemic drugs, is determined by a
healthcare provider in consultation with the
patient.50%:67:68 Healthcare providers, such as doc-
tors, nurses, or clinical officers, are trained to
diagnose and manage diabetes, and they will typi-
cally evaluate a patient’s medical history, symp-
toms, and laboratory results to determine the
most appropriate course of treatment.%%7% Factors
that may influence the choice of therapy include
the type and severity of diabetes, the patient’s
overall health status, their access to healthcare
and medications, and their preferences and life-
style.36:71:72 Tn rural communities of sub-Saharan
Africa, where resources and infrastructure may be
limited, healthcare providers may need to con-
sider additional factors, such as the availability
and cost of medications, and the practicalities of
administering and monitoring treatment.18:73-75 A
study conducted in rural Uganda emphasized
that there is a need to increase access to health
care in rural areas by increasing the frequency of
mobile clinic services and strengthening the com-
munity health worker strategy.!® Ultimately, the
choice of therapy for diabetes should be a shared
decision between the healthcare provider and the
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patient, taking into account the best available evi-
dence and the individual needs and circumstances
of the patient.

Hypoglycemia, which is defined as a blood glu-
cose level below 70mg/dL (3.9mmol/L), is a
common complication of insulin therapy.”® The
kind and dosage of insulin, the timing and fre-
quency of insulin injections, the patient’s general
health status, and adherence to treatment are all
factors that affect the risk of hypoglycemia.
Studies have shown that depending on the popu-
lation being investigated and the techniques
employed to measure hypoglycemia, the fre-
quency of hypoglycemia varies  signifi-
cantly.26:68.77,78 For instance, a review of studies
involving individuals who had type 1 diabetes
revealed that minor to moderate low blood sugar
(requiring self-treatment) occurred in 18-138
episodes per patient-year while severe low blood
sugar (requiring assistance from another person)
occurred in 0.05-2.4 episodes per patient-
year.”%-80 Similarly, studies of patients with type 2
diabetes found that the incidence of hypoglyce-
mia varied depending on the type of insulin used,
with a higher risk observed among those using
long-acting basal insulin compared to those using
short-acting insulin.8!-85 It is important to note
that hypoglycemia can be a serious and poten-
tially life-threatening complication of insulin
therapy, and patients on insulin should be edu-
cated about the signs and symptoms of hypogly-
cemia and how to treat it promptly if it
occurs.”6:86:87 Regular monitoring of blood glu-
cose levels and close communication with a
healthcare provider can also help to minimize the
risk of hypoglycemia and ensure optimal diabetes
management.

Hyperglycemia, which is defined as a blood glu-
cose level above the target range and can occur in
people on insulin therapy if the dose of insulin is
not adequate or if there are other factors affecting
insulin sensitivity, such as illness or stress.”0.88
The frequency of hyperglycemia among people
on insulin therapy can vary depending on several
factors, including the type and dose of insulin, the
timing and frequency of insulin injections, and
the patient’s overall health status and adherence
to treatment.89°! According to research, the risk
of hyperglycemia persists even after insulin ther-
apy is able to successfully lower blood glucose
levels in persons with diabetes. For example, a
study of people with type 1 diabetes reported that

38.2% of people with a HbAlc level of 7.0% or
higher and 11.2% of people with a HbA1c level of
less than 7.0% experienced hyperglycemia, which
is characterized as a level of blood sugar above
180mg/dL or 10mmol/L.%2% Similarly, a study
of patients with type 2 diabetes found that 44% of
patients receiving basal insulin therapy and 52%
of patients receiving basal-bolus insulin therapy
experienced hyperglycemia, which is defined as
blood glucose levels above 130mg/dL. or
7.2mmol/L.%7 It is important for patients on insu-
lin therapy to regularly monitor their blood glu-
cose levels and work with their healthcare provider
to adjust their insulin dose as needed to keep the
blood sugar level under control and reduce the
possibility of having elevated sugar levels.

Management of diabetic individuals using

insulin therapy

In the treatment of people with diabetes on insu-
lin treatment, measurement of glucagon levels is
not frequently performed.®8-°° However, glucagon
plays an important role in glucose homeostasis,
and understanding the interaction between insu-
lin and glucagon can be useful in managing dia-
betes, particularly in patients on insulin therapy.100
Insulin and glucagon have opposite effects on
blood glucose levels, with insulin promoting glu-
cose uptake and storage, while glucagon promotes
the release of glucose from the liver.10! In patients
with diabetes, the balance between insulin and
glucagon is disrupted, leading to hyperglycemia.
In patients on insulin therapy, glucagon levels can
impact glucose control, as high levels of glucagon
can counteract the effects of insulin and lead to
elevated blood glucose levels.70:102,103 \{/hile
glucagon levels are not routinely assessed in the
management of diabetes, healthcare providers
may consider measuring glucagon levels in cer-
tain situations, such as in the context of research
studies or when there is suspicion of glucagon-
oma, a rare tumor that produces excessive
amounts of glucagon and can lead to severe
hyperglycemia.l94105 In general, the management
of diabetes on insulin therapy focuses on moni-
toring blood glucose levels and adjusting insulin
doses as needed to achieve optimal glucose con-
trol.196 Regular follow-up with healthcare provid-
ers is important to assess treatment effectiveness
and adjust treatment plans as needed.

The assessment of glucagon levels is not a com-
mon practice in the routine management of
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diabetes in rural communities of sub-Saharan
Africa.197:108 Glucagon is a hormone produced by
the pancreas that plays an important role in regu-
lating blood glucose levels by promoting the
release of stored glucose from the liver.190 While
glucagon levels can be measured through blood
tests, this is typically done in a research or clinical
setting, and not as part of routine diabetes man-
agement.?%:106 The assessment and monitoring of
blood glucose levels, as well as other measure-
ments like HbAlc, which shows whether or not
long-term glucose control has been achieved, are
often the main priorities in the handling of diabe-
tes.’%76 Insulin therapy and/or oral hypoglycemic
agents are typically used to lower blood glucose
levels, while dietary and lifestyle modifications
are also important in the management of diabe-
tes.>%:64 It is significant to remember that medical
amenities are not readily available, including lab-
oratory testing and medical supplies. These can
be limited in rural communities of sub-Saharan
Africa, which may impact the ability to perform
certain tests or provide certain treat-
ments.”1:109110,111 Ag such, healthcare providers in
these settings may need to prioritize the most
essential components of diabetes management
based on available resources and the specific
needs of individual patients.

Diabetes research in rural communities

Diabetes research in rural communities of sub-
Saharan Africa has been ongoing for several years.
Some of the key areas of research include: access
to insulin which is one of the major challenges
faced by rural communities in sub-Saharan
Africa.6:14107:112 Research has been conducted to
determine the availability of insulin in rural areas
and to identify barriers to its access. This has led
to the development of strategies to improve access
to insulin, such as training healthcare workers to
provide insulin therapy and establishing distribu-
tion networks to deliver insulin to rural areas.!12-
114 Studies have also examined the number of
cases with diabetes in rural areas and the effi-
ciency of various treatment options.19112,115-117 A
study in the Ndokwa communities of Delta State
in Nigeria was looking for models to screen and
predict diabetes outcomes as a way of mitigating
the cost implications associated with the dis-
ease.!1® This type of research involves conducting
surveys and clinical trials to assess the impact of
various interventions, such as lifestyle modifica-
tions, medication adherence programs, and

community-based care models.!® Research has
also looked at the cost-effectiveness of insulin
therapy in rural communities.20:118:119 This has
involved evaluating the cost of insulin therapy
and its impact on patient outcomes, as well as
assessing the feasibility of scaling up insulin ther-
apy in resource-limited settings. Another area of
research has been focused on increasing educa-
tion and awareness about diabetes and insulin
therapy in rural communities .05:120-123° A gtudy
conducted in a rural community located in
Irepodun/Ifelodun, Ekiti State in southwestern
Nigeria found that of the 134 (66.7%) respond-
ents aware of diabetes mellitus, only an average of
43.9% had knowledge of its risk factors.!?? This
finding is an indication of the dire need for an
improved level of awareness about diabetes and
its associated factors especially in the rural com-
munities of sub-Saharan Africa. Strategies should
consider developing culturally appropriate educa-
tional materials and working with community
health workers to deliver diabetes education and
support. Overall, insulin research in rural com-
munities of sub-Saharan Africa is aimed at
improving access to insulin therapy, reducing the
burden of diabetes, and improving patient
outcomes.

Research gaps

Despite the progress made in insulin research in
rural communities of sub-Saharan Africa, there
are still several research gaps that need to be
addressed. Some of the key research gaps include:
Limited data on insulin access: while there have
been efforts to improve access to insulin in rural
areas, there is still limited data on the availability
and accessibility of insulin.®!’ More research is
needed to assess the current state of insulin access
in rural communities and to identify strategies for
improving access. Limited understanding of
patient perspectives: research has primarily
focused on healthcare provider perspectives, with
limited understanding of patient perspectives on
insulin therapy.%8124-127 More research is needed
to understand patient experiences with insulin
therapy, including barriers to adherence and strat-
egies for improving treatment outcomes. Limited
data on long-term outcomes: while there have
been studies assessing the short-term impact of
insulin therapy on patient outcomes, there is a
lack of data on long-term outcomes, such as mor-
tality rates and quality of life.128:129 More research
is needed to assess the long-term impact of insulin
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therapy on patient outcomes in rural communi-
ties. Limited research on alternative insulin deliv-
ery methods: while insulin injections are the most
common method of insulin delivery, there is a
need for research on alternative insulin delivery
methods that may be more feasible or acceptable
in rural communities, such as insulin patches or
inhalers.>»130 Limited research on comorbidities:
diabetes often coexists with other conditions, such
as hypertension and cardiovascular disease.!3!
Additional research is required to comprehend the
way pathologies affect insulin therapy as well as to
develop integrated treatment modalities that
simultaneously tackle many illnesses.

Limitations

We were unable to retrieve sufficient information
to discuss the specific regional challenges in
regards to antidiabetic drugs use as well as the
prescription of these drugs in the different coun-
tries of sub-Saharan Africa. These were consid-
ered as areas with scanty literature and therefore
recommended for further investigation using
other research strategies.

Conclusion

Although there is paucity of data on the extent of
insulin therapy uptake and its possible modifiable
contributors among the diabetic patients in the
region, the anticipated increase in the number of
people with diabetes on the continent makes it
critical for global leaders to address the research
gaps in insulin therapy among rural communities
of sub-Saharan Africa, thus reducing the burden
of diabetes in these populations. This review has
also identified the need for primary studies on the
continent that seek to identify the prescription
patterns of antidiabetic therapies.
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