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ABSTRACT

Background: The prevalence of type 2 Diabetes Mellitus (T2DM) has been rapidly increasing 
worldwide. The situation in South Africa is worsening, as the population moves into a more 
urbanized way of life. 
Objectives: To analyze the prevalence of T2DM in South Africa: causes and side effects on 
health and economy.
Methods: Review of recent research, consulting Pubmed, Google Shcolar, oficial sources 
from governments, the World Health Organization, American Diabetes Association and the 
International Diabetes Federation.
Results: Despite in South Africa the reported numbers may still be undervalued due to the 
failure of health care and diagnosis, there has been a rapid increase in T2DM, resulting in 
associated health complications and economic costs. Diabetes is contributing to increase 
physical disability (lower-extremity amputations), mortality and poverty.
Conclusions: Lack of healthcare access results in poor diabetes control among low income 
populations of South Africa, particularly in rural areas. A strategy that prioritizes health 
education crossing general population seems to be the best approach for a better understanding 
of the signs and symptoms of diabetes in order to contribute to an early diagnosis and 
treatment, minimizing health risks.
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INTRODUCTION
Diabetes Mellitus (DM) is a multifactorial 
metabolic disorder characterized by high 
blood glucose levels (termed hypergly-
cemia) and impaired carbohydrate, li-
pid, and protein metabolism caused by 
complete, or partial, insufficiency of 
insulin secretion and/or its action. The 
classic categorization of diabetes pro-
posed by the American Diabetes Asso-
ciation (ADA) in 1997 is still the widely 
used standard in treatment strategies. 
Type 1 DM (T1DM) is a genetic disorder 
where the immune system attacks and 
destroys the insulin-producing cells, fre-
quently manifesting itself early in life. 
Type 2 DM (T2DM) is characterized by 
a decrease in insulin production or a re-
sistance to its action, usually appearing 
in middle age and is closely related to 
lifestyle. Gestational DM (GDM) adds 
to the mentioned risk conditions the 
increase in progesterone, an anti-insu-
lin hormone. There are several other 
types of diabetes, including monogenic 
diabetes, maturity onset diabetes of the 
young, cystic fibrosis-related diabetes, 
among others1-3.  
The objectives of this paper were to 
evaluate the evolution of the global 
prevalence of diabetes, comparing South 
Africa and European countries, as well 
as evaluating the rate of diabetic-related 
complications in South Africa and the 
resulting economic consequences4. The 
research is based on a review of recent 
research literature on Pubmed, Google 
Scholar the last reports of the World 
Health Organization (WHO), the Inter-
national Diabetes Federation (IFD), the 
American Diabetes Association (ADA) 
and consultation of official South Afri-
can government reports on health ex-

penditures and gains when compared to 
the two other continents.

T2DM

The rapid outbreak of T2DM is, as of to-
day, one of the largest public health cri-
ses around the globe. T2DM may result 
from loss of number and/or function of 
β-cells of the pancreatic islets of Langer- 
hans, resulting in insufficient insulin 
production and subsequent hyperglyce-
mia, but may also be related to the deve- 
lopment of insulin resistance (IR), where 
body cells do not respond efficiently to 
insulin action. Although genetic inheri-
tance may predispose to T2D2 develop-
ment, the increase in health expectancy, 
changes into a sugar and fat-rich diet 
and to more sedentary lifestyles (these 
latter related to increased urbanization) 
have led to increased obesity thus con-
tributing to escalate T2DM incidence 
during the past few decades. Insulin 
resistance is the main cause of T2DM, 
through inhibition of action of insulin 
receptors, thus preventing the regula-
tion of glucose homeostasis3-6.
Although T2DM is a chronic disorder, 
studies have shown that, in some in-
dividuals, it can be reversed by dietary 
and lifestyle changes5-8.
The pathophysiology of DM is com-
plex, involving various organs and tis-
sues (such as pancreas, liver, kidneys, 
adipose and muscle tissues). In spite 
of some overlapping clinical features 
among most types of DM, there are 
other features which allow differen-
tiation between T1DM and T2DM, 
as shown in table 1. Associated risk 
factors are also important to distin-
guish between the two major groups 
of DM9-11.
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Table 1. Clinical features of type 1 and type 2 diabetes with differentiating factors.                                                            

Type 1 DIABeTeS Type 2 DIABeTeS

Onset of age Any age mostly young <40 Mostly adults >40

Onset of symptoms Acute symptomatic
Weight loss

Polyuria
Polydipsia
Polyphagia

Polyasthenia

Slow often asymptomatic
Obese

Polydipsia
Polyuria

Therapy Insulin Oral Farmacs/Insulin

Associated autoimmune diseases Yes No

Family history of diabetes Uncommon Yes

Complications at diagnosis Uncommon Yes

Adapted from McMillin JM, 199012.

DIAGNOSIS 
As of today, there are several laborato-
ry ways to help diagnose DM, including 
different diagnostic techniques: fasting 
glycosuria, fasting plasma glycaemia 
(FPG), oral glucose tolerance testing 
(OGTT), random plasma glucose (RPG), 
glycosylated hemoglobin (HbA1c) and 
others, like insulin and/or C peptide 
concentration or antibodies against pan-
creatic B cells. OGTT gauges the body’s 
ability to metabolize glucose and clear 

it from the bloodstream, while HbA1c 
measures the percentage of hemoglobin 
bound to glucose, thus providing an in-
tegrative measure of long-term glycemic 
levels by reflecting the average level of 
glycemia for the past 120 days, the nor-
mal life time of a red cell, therefore not 
subject to daily fluctuations12.
The diagnostic criteria of diabetes has 
been constantly evolving. The follo- 
wing table (Table 2) sumarizes the re-
cent concensus by WHO, IFD and ADA.

Table 2. Diabetes Diagnosis Criteria.                                                 

Criteria Comments

Hba1c 
 ≥6.5%

The test should be performed in a laboratory using a method 
that is national glycohemoglobin standardization program 
(NGSP) certified and standardized to the assay.

Fasting blood glucose 
≥126mg/dl Fasting is defined as no caloric intake for at least 8 h.

2hrs blood glucose after 75g of 
glucose  
≥200mg/dl

During an OGTT. The test should be performed as described 
by the WHO, using a glucose load containing the equivalent 
of 75 g anhydrous glucose dissolved in water.

Random blood glucose
≥200mg/dl

In a patient with classic symptoms of hyperglycemia or hyper-
glycemic crisis.

In the absence of unequivocal hyperglycemia, result should be confirmed by repeated testing.

Adapted From American Diabetes Association, 201413.
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pReVALeNCe
The IDF 2013 update from Africa, re-
ports undiagnosed DM at an unaccepta- 
bly high rate of 50.7% which increases in 
low income African countries (75.1%), 
when compared to lower-and upper-mid-
dle income countries (46.0%).  This un-
diagnosed DM cases were higher among 
the poorest-to-poorer than among the 
richer-to-richest group. In South Africa, 
it is estimated that 1 out of 11 adults 
are living with DM (32 million) and, of 
those, a third remain undiagnosed. In 
2016, the WHO reported a rapid rise in 
global diabetes statistics from 108 mil-
lion in 1980 to 422 million. This trend is 
observed in middle-income and low-in-
come countries. DM affects one in 11 
adults worldwide (61 million) and it is 
estimated that 36% of adults living with 
DM are, as of yet, undiagnosed. Accor- 
ding the IDF Diabetes Atlas Tenth edi-
tion, 24 million adults (20-79 years of 
age) are living with DM in the IDF Afri-
ca Region in 20214,10-12,14.
Figure 1 shows an exponential increase 
of diabetes prevalence in South Africa 
between 2000 and 2021, which is esti-
mated to increase further by 204513. DM 
prevalence among 20-79-years-olds is 
currently at 4.9%, with most people fal-
ling under the <60 years old bracket; the 
highest prevalence (43.2%) was found 
in those aged 40–59 years. The expected 
increase in numbers from 19.8 million 
in 2013 to 41.5 million in 2035 includes 
those with impaired glucose tolerance, 
the prevalence of which is 7.3% among 
20–79-year-olds in 201310,14.
DM in Africa is becoming more preva-

lent as urbanization increases, diet is 
changed, a more sedentary lifestyle is 
established, increasing obesity preva-
lence. Figure 1 and figure 2 represent 
statistics of diabetes by IDF from 2000 
until 2045 comparing South Africa and 
Portugal10,14,15.

Figure 1. People with diabetes in 1,000s, in 
South Africa. IDF Diabetes Atlas Tenth edition 
202110

Figure 2. People with diabetes in 1,000s, in Por-
tugal.  IDF Diabetes Atlas Tenth edition 202110

The trend shows an increasing preva-
lence of diabetes in South Africa over 
the years compared to a steady constant 
slope in Portugal, thus indicating con-
trol of the disease. Table 3 summarizes 
the evolution of diabetes in South Africa 
according to WHO and IFD.   
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years IDF 
data (%)

WHO, Global health observatory data (%)

1980-1990 N/A 6.3

1990-2000 7.0 7.0

2000-2010 10.8 8.5

2010-2020 12.2 10.2

2030-2045 13.0 N/A

Table 3. Prevalence of diabetes in South Africa from 1980 from two different sources.                                              

WHO (2014)9 and IDF (2021)10.

DIABeTeS COMpLICATIONS
Macro and microvascular complications 
of diabetes include coronary heart di-
sease, stroke, renal disease retinopa-
thy and neuropathy and diabetic foot 
wounds involving lower-extremity am-
putations (LEA)16-19. These are parti- 
cularly frequent when diagnosis and 
treatment are late or absent. Vascular 
disease in DM is multifactorial, invol- 
ving inhibition of nitric oxide with im-
pairment of the vasodilator response, 
dysfunction of smooth muscle cells, 
with overproduction of growth factors, 
decreased fibrinolytic capacity, throm-
bocytosis and platelet aggregation, he-
modynamic changes and the accumula-
tion of harmful products derivatives of 
advanced glycosylation which, in addi-
tion to hyperglycemia, are also stimu-
lated by generated oxidative stress18.The 
WHO Global report (issued 21 April 
2016) on diabetes demonstrates that in 
2012 alone diabetes caused 1.5 million 
deaths9. A review on the prevalence of 
diabetes-related micro and macrovas-
cular disease in Africa reported that the 
prevalence of diabetic retinopathy varies 
from 16 to 77%, depending on the years 
of disease and diabetes control17,20,21. In 

addition, diabetes-related nephropathy 
varied between 32-57% and cardiomy-
opathy was present in about 50% of all 
patients with DM22,23. 

Retinopathy 

WHO reported that 90% of visually 
impaired people are living in low-in-
come settings23. Diabetic retinopathy, 
a result of damage to the retinal vessels 
and neuroglia by hyperglycemia, is the 
third most common cause of blindness 
in diabetics after cataracts and glau-
coma, as stated by The South African 
National Prevention of Blindness Pro-
gram17. The disease progresses from 
mild nonproliferative abnormalities to 
moderate and severe nonproliferative 
diabetic retinopathy (NPDR) and, fi-
nally, to proliferative diabetic retino- 
pathy (PDR)19. In the study in Afri- 
ca, referred to above, about a quarter 
of patients with DM already had reti- 
nopathy at the time of diagnosis20. Al-
though there has been an increase in 
the screening of diabetic retinopathy 
in Africa, the number of people treated 
remains low, so an increase in retino- 
pathy prevalence over the next years is 
expected17,25.
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Cardiovascular and Renal diseases
Cardiovascular and renal diseases 
(CVRD) are major causes of mortality 
in individuals with T2DM. Diabetic pa-
tients, compared with no diabetics, are 
at greater risk of CVRD. Two out of three 
diabetic patients will die due to cardio-
vascular complications. A review of car-
diovascular complications of T2DM in 
Sub-Saharan Africa of published data 
over the past 2 decades shows that dia-
betes is present in more than one-third 
of patients presenting with coronary 
events29,30. 

eCONOMIC BURDeN
In South Africa, T2DM imposes a signi- 
ficant financial burden on the public 
healthcare system. Diabetes is one of 
the world’s most important causes of 
expenditure, mortality, disability, and 
economic loss. The direct costs of ma- 
naging T2DM and caring for diabetic 
sequels such as renal failure, blindness, 
and amputations include hospital and 
medication costs. In 2018, public sector 
costs of diagnosed T2DM patients were 
approximately 2.7 billion South African 
Rand (ZAR) and 21.8 billion (ZAR), if 
both diagnosed and undiagnosed pa-
tients are considered. In real terms, the 
2030 cost of all T2 DM cases is estima- 
ted to be ZAR 35.1 billion15, 24, 27, 31, 32. 
*(1 ZAR= 0,059 Euro).

DISCUSSION
South Africa is a diverse country in 
terms of race, socioeconomic status, and 
other social and structural determinants 
of health. An increase in socioeconomic 
and demographic changes in the country, 
as well as ageing population, are some of 

the factors influencing the prevalence of 
DM and associated medical conditions. 
More disadvantaged areas suffer more, 
historically a poverty generated inequa- 
lities at working, housing and health 
conditions. The unemployment favors 
school dropout and crime. DM usually 
affects working-age individuals between 
the ages of 40 and 60, potentially redu- 
cing the country’s efficiency and having 
a negative impact on the South African 
economy. More than one peer-reviewed 
paper describes three factors that contri- 
bute to South Africa’s diabetes problem: 
socioeconomic inequalities, excess weight 
or obesity, and illiteracy32-35. 
Nearly half of South Africans do not 
know they have T2DM since the disease 
takes time to manifest and its symptoms 
are easily confused with those of other 
illnesses. Many patients in South Afri-
ca’s remote rural locations do not re-
ceive a diagnosis until their illnesses are 
advanced. The high cost of diagnostic 
testing and the lack of medical person-
nel constitute significant obstacles to 
patient diagnosis and monitoring. Re-
searchers from these studies call atten-
tion to the essential point of sensitizing 
populations to signs of the disease and 
the search for a diagnosis and treatment 
before serious health issues occur18,23. 
Furthermore, the guidelines for health 
established by governments must leave 
the paper being fulfilled31,36-38. 
Despite de the fact that South African 
national guidelines recommend annual 
kidney, eye, and foot screenings among 
individuals with T2DM, a cross-sectio-
nal survey published by South African 
Family Practice (SAFP) has demonstra- 
ted that the selected Primary Health Cli- 
nics (PHC) fell short of this target. It is 
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consensual that it will be essential that 
all relevant parties in public and private 
health sectors contribute to spreading 
knowledge and awareness about diabe-
tes16,32.
There is a significant problem with ac-
cess to health care in South Africa and 
there are significant delays in patient 
transfers to tertiary units for specialist 
assessment. PHC is the primary point of 
contact with the public health care sys-
tem. The failure of primary health care 
countries to bear a responsibility for the 
high mortality rates in these countries. 
Poor neighborhoods in South Africa lack 
quality health care. According to recent 
estimates, approximately 80.6% of the 
population in South Africa with DM 
(diagnosed and undiagnosed cases) 
has an unmet need for care. When one 
considers the case of South Africa, the 
gravity of health and socioeconomic 
inequalities becomes clear32,39.
South Africa has limited financial and 
human capital resources, which may af-
fect the distribution of resources in the 
public health system. DM statistics have 
been significantly influenced by emigra-
tion of people from rural to cities, ur-
banization inactive lifestyles. According 
to Joubert et al.,(2000)40 and Weickert 
et al.,(2018)41 excess body weight or 
obesity also contributes to the country’s 
diabetes prevalence. The government 
should implement diabetes awareness 
campaigns promoting overall health, 
and thus, helping to decrease the inci-
dence of diabetes, control diabetes-re-
lated complications and reduce the di-
sease’s growing economic burden as 
well as prioritize health clinics and me- 
dical staff training for diagnosis, proper 
management, and prevention of related 

complications39-41.

CONCLUSION
T2DM is a global health concern, but 
it has reached critical proportions 
in Africa. South Africa has one of the 
highest rates of T2DM in Africa, and is 
predicted to rise exponentially (from 
19.8 to 55 million by 2045). More effec-
tive approaches to prevent, control and 
manage diabetes are required. Priority 
should be given to direct strategies, the 
improvement of primary health care, 
and access to early diagnosis and treat-
ment. Screening at-risk populations as 
primary prevention, as well as imple-
menting educational programs to raise 
awareness.
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