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REVIEW ARTICLE

Diabetes mellitus in primary and secondary schools in Africa: an exploratory 
review
Agofure Otovwea and Efegbere Henry Akpojubarob

aDepartment of Public and Community Health, College of Health Sciences, Novena University Ogume, Ogume, Nigeria; bDepartment of 
Community Medicine, Edo University Iyamho, Iyamho, Nigeria

ABSTRACT
Introduction: The prevalence of Diabetes Mellitus (DM) is currently reported to be on the 
increase in the school environment among teachers and students in Africa. This review high
lighted the current state of DM in primary and secondary schools in Africa.
Methods: The review assessed critical literature on African Journals Online, Google Scholar 
search, PubMed, Medline, and Science Direct as well as information available about DM in the 
Africa continent. Relevant search terms included prevalence of DM in primary schools, the 
prevalence of DM in secondary schools, prevalence of DM among teachers and students, 
knowledge of DM among teachers and students, risk factors of DM among teachers and 
students in Africa.
Results: The review highlighted the prevalence of T2DM among teachers, while prediabetes 
and T1DM were reported among students. Furthermore, only two studies were identified to 
assessing knowledge of DM among teachers while few studies reported poor knowledge of DM 
among students.
Conclusion: The issue of DM in both primary and secondary schools should be given the 
needed attention by the concerned stakeholders. This is because of the possible escalation of 
T1DM and T2DM within the school environment in Africa in the nearest future.
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1. Introduction

Diabetes is a chronic, progressive disease character
ized by elevated levels of blood glucose usually result
ing in both microvascular and macrovascular 
complications [1]. Diabetes Mellitus (DM) is one of 
the four conditions causing premature death and dis
ability in lower and middle-income countries [2]. 
According to the WHO estimates an estimated 
422 million adults were living with diabetes in 2014, 
compared to 108 million in 1980 representing a rising 
prevalence from 4.7% to 8.5% in the adult population 
[1]. The rising prevalence of DM is also reflected in 
Africa as an estimated 15.5 million adults aged 
20–79 years have diabetes in Africa in the year 2017 
and the number is expected to increase to 162.5% in 
the year 2045 [3]. This increase has been attributed to 
an associated increase in risk factors such as obesity, 
overweight, alcohol, smoking, and physical inactivity.

The school is a place of learning and educating 
children to empower them with knowledge. 
However, while teachers are responsible for empower
ing students with knowledge based on well-defined 
objectives, students, on the other hand, need to assim
ilate and process the information to prevent contract
ing diseases. Diseases like DM are a threat to achieving 
health-promoting schools across Africa because as in 

the general population the problem of DM has been 
reported among teachers and students in primary and 
secondary schools across Africa. The implication of 
this development is students who were asymptomatic 
to DM are now adding to the burden of DM in the 
school environment which was already struggling with 
the burden of DM among teachers. Thus, this explora
tory review was designed to highlight the problem of 
DM in schools across Africa as a way of creating 
awareness and stimulating increased research activ
ities on DM in African schools.

2. Objectives of the review

1. To underline the prevalence of DM among teachers 
and students

2. To assess the knowledge of DM among teachers 
and students

3. To highlight the risk factors promoting DM 
among teachers and students

3. Materials and methods

Google search engine was used to access Google 
Scholar, African Journal Online, PubMed, Medline, 
and Science Direct related materials on prevalence 
and knowledge of DM in primary and secondary 
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schools in Africa. In all 35 articles were accessed after 
exclusion of articles that were not in line with the 
study objectives. Only school-based studies among 
teachers and students that were carried out in Africa, 
knowledge of DM was determined and in which 
Fasting Blood Sugar (FBS) and Random Blood 
Sugar (RBS) were used to diagnose DM were 
included in the review. Furthermore, included stu
dies were prospective or cross-sectional studies, and 
interventional studies published in the English lan
guage. Diabetes was diagnosed as fasting blood glu
cose (FBG)>7.0 mmol/l or >126 mg/dl, or a random 
blood glucose (RBG)>11.0 mmol/l or >200 mg/dl 
Classification [4]. Search themes were developed 
from the study objectives to serve as guides to extract 
relevant information on prevalence and knowledge 
of DM in Africa. Information searched were preva
lence of DM in primary schools, the prevalence of 
DM in secondary schools, prevalence of DM among 
teachers and students, knowledge of DM among tea
chers and students, risk factors of DM among tea
chers and students in Africa. The information 
collected was subjected to thematic analysis based 
on the objectives of the study. The findings were 
presented as critical prose highlighting the preva
lence and knowledge of DM among teachers and 
students.

4. Prevalence of diabetes mellitus among 
teachers

Teachers occupy the role of teaching and caring for 
children in the school environment. This role by the 
teachers could be affected if the teachers were diag
nosed with DM. This is because DM is a chronic 
disease that presents with numerous signs and symp
toms and requires multi-facets daily and livelong man
agement practices [5–7]. Furthermore, the prevalence 
of DM has been projected to be on the increase in 
Africa with an estimated 15.5 million adults aged 
20–79 years living with diabetes in the IDF Africa 
Region in 2017, representing a regional prevalence of 
3.3% [3]. The prevalence of DM has also been shown 
to be on the increase among teachers in schools in 
Africa who are subsets of the larger population. 
A cohort study among teachers in South Africa 
reported the prevalence of DM to be 10.10% [8]. 
Similarly, another study in South-West Nigeria 
reported prevalence of DM to be 2.80% [9] while 
another study in Tanzania East Africa reported the 
prevalence of DM among teachers to be 8.30% [10] 
and a further study in Nigeria reported prevalence of 
DM among teachers to be 1.20% [11]. Other studies in 
Africa that reported prevalence of DM among teachers 
were two studies in South Africa which detailed the 
prevalence of DM to be 13.50% [12] and 2.0% respec
tively [13].

5. Prevalence of diabetes mellitus among 
students

In Africa, the incidence and prevalence of DM are 
shown to be on the increase among children and teen
agers. The estimated number of children < 20 years 
with T1DM in the African region was 50,200 [3]. 
Nigeria, Algeria, and Morocco have been listed 
among the 10 highest number of countries with the 
number of new cases of T1DM (children and adoles
cents <20 years), per year in the world. The current 
trend suggests a possible escalation of DM among 
children and adolescents in Africa shortly. Children 
and adolescents <19 years are part of the population of 
secondary schools in Africa. Various studies have 
reported the prevalence of T1DM among secondary 
school students in Africa. For instance, a cross- 
sectional study in Cameroon reported the prevalence 
of TIDM to be 1.8% among students [14], while 
a study in Nigeria reported the prevalence of 
Impaired Fasting Glucose to be 17.30% [15] and 
a further study in Nigeria detailed the prevalence of 
T1DM among students to be 0.3% [16]. Also, another 
study among girls in selected boarding secondary 
schools in the Wakiso district of Uganda showed 
a prevalence of pre-diabetes to be 6.40% [17] and 
a cross-sectional study in Nigeria reported the preva
lence of T1DM among students to be 0.6% and 28.70% 
for prediabetes [18]. Also, a study investigating the 
prevalence of T1DM among school-age children in 
the Menoufia governorate in Egypt found the overall 
prevalence of T1DM to be 3.75/1000 [19]. Besides, few 
studies have reported the prevalence of T2DM among 
adolescents in the general population in Africa [20]. 
However, as at the time of putting this review together, 
there was the paucity of studies of T2DM carried out 
among primary and secondary school students in 
Africa.

6. Knowledge of diabetes mellitus among 
teachers

Knowledge of DM is crucial in prevention, manage
ment, and control of the disease. Various population- 
based studies in Africa have reported inadequate 
knowledge of DM among adults [21–27]. However, 
there is a paucity of studies assessing the knowledge of 
DM among teachers in Africa. A study in Ghana by 
Amissah et al [28] is as shown in Figure 1. Also, 
another study that assessed the knowledge and prac
tice of preventive measures against diabetes mellitus 
amongst Secondary School Teachers showed poor 
knowledge of DM with a mean knowledge score of 
the respondents was 31.76 ± 12.02% [29]. Inadequate 
knowledge of DM remains a challenge in achieving 
optimum management outcomes of the disease in 
Africa [30].
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7. Knowledge of diabetes mellitus among 
students

The role of knowledge as a key factor in the prevention 
and management of DM cannot be overemphasized. This 
is so considering the increasing prevalence of the disease 
among children and adolescents [31–35]. The knowledge 
of DM among students is shown in Figure 2 below.

In the same vein a comparative study that assessed the 
awareness and knowledge about DM and hypertension 
amongst adolescents in secondary schools in Oyo State 
shows that health club members who were aware of 
diabetes 95.0% were higher than those of none members 
81.7%, 83.1% of health club members stated that obesity is 
a risk factor for diabetes mellitus as compared to 71.2% of 
non-club members, 81.40% health club members affirmed 
family history to be a risk factor for diabetes mellitus as 
compared to 68.40% of non-club members, 68.6% and 

58.7% for decreased physical activity, and 35.1% and 
31.7% for stress respectively. Furthermore, 85.5% of club 
members stated that diabetes can cause complications in 
other organs of the body as opposed to 66.0% of non-club 
members while 91.0% of club members stated that dia
betes can be prevented as opposed to 79.5% of non-club 
members [36]. Furthermore, another cross-sectional 
study carried out among in-school adolescents in 
Nigeria showed high awareness of diabetes among the 
students, less than half knew that diabetes meant an 
abnormally high blood glucose level, but only 2(0.2%) 
were aware that it was due to deficiency of insulin. Most 
of those who knew that diabetes was associated with raised 
blood glucose thought that the cause was an excessive 
intake of sugar and 37% could name at least two symp
toms [37]. An interventional study among students also 
showed inadequate knowledge of DM pre-intervention 

Figure 1. Knowledge of DM among teachers by Amissah et al [28].

Figure 2. Knowledge of DM among students.
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and improved knowledge of DM post-intervention 
[38,39].

8. Risk factors of Type-2 DM among teachers 
and students in Africa

8.1. Family history

Diabetes Mellitus is a hereditary disease that could be 
inherited by offspring from their maternal and paternal 
parents. Thus one of the major factors promoting the 
increasing prevalence of T2DM within the school envir
onment is a family history of the disease. A review study in 
Nigeria showed one of the risks factors for the pooled 
prevalence of DM was a family history of DM (4.6%; 95% 
CI 3.5–5.6) [40]. Other studies reported a family history of 
DM as a risk factor for contracting DM [41,42].

8.2. Increasing age

Another factor identified to be driving the prevalence of 
T2DM is increasing age especially among teachers. Life 
expectancy in Africa is gradually increasing as more people 
are growing older. This has been attributed probably because 
aging is often accompanied by a decline in lean body mass 
and an increase in body fat, particularly visceral adiposity 
which may contribute to the development of insulin resis
tance [43]. Also, aging has been shown to induce a decrease 
in insulin sensitivity and inadequate response of β-cell func
tional mass and is also associated with a decrease of β-cell 
proliferative capacity [44,45]. Besides, studies in Africa have 
shown the association between increasing age and preva
lence of DM [40,41,46–48].

8.3. Physical inactivity

Lack of physical inactivity due to a sedentary lifestyle 
is fueling the increasing prevalence of DM in Africa. 
This is a characteristic of urban populations that have 
been exposed to westernization [49]. Studies in Africa 
have reported physical inactivity as a risk factor for the 
increasing prevalence of DM [9,40,46–52].

8.4. Obesity

Obesity defined by the World Health Organization as 
Body Mass Index >30 Kg/m2 [53] is considered a major 
risk factor for type 2 diabetes [54]. This is because the 
likelihood of the incidence of diabetes increases by 
a 2-3-fold factor in obese individuals [55]. Obesity leads 
to insulin resistance by increasing the production of adi
pokines/cytokines, including tumor necrosis factor-α, 
resistin, and retinol-binding protein 4 [56] and mitochon
drial dysfunction by decreasing insulin sensitivity and by 
compromising β-cell function [57]. Studies have high
lighted obesity as a risk factor for the prevalence of DM 
[41,46,55,58–60].

8.5. Alcohol and smoking

It has been projected that developing countries like 
Africa will bear 77% of the global burden of the DM 
epidemic in the 21st century. This projected increase 
has been attributed mainly to unhealthy lifestyle habits 
such as smoking and alcohol [61]. Studies have 
reported the association between alcohol and smoking 
as risk factors for DM prevalence [40,41,46,60,62–64].

8.6. Unhealthy dietary habits

Consumption of unhealthy diets such as fatty foods, soft 
drinks, red meat, sweets, and fried foods has been high
lighted to be contributing to the increasing prevalence of 
DM [65–67]. The underlying risk factor prompting the 
onset of DM due to diet is nutritional imbalance due to 
high energy, fat, and cholesterol [68]. Higher fat intake, 
intake of red meat, and higher intake of dairy products 
have all been associated with increased risk of DM [69,70]. 
On the other hand, fiber-rich diets, wholegrain, fruits, and 
vegetable consumption, and consumption of diets high in 
plant-based protein and fat were all associated with 
a lower risk of DM [71,72].

8.7. Problem of starvation

Starvation due to wars, famine, and poverty is prevalent in 
African countries. In some countries in Africa, about 
50–60% of the population lives below 1 dollar per day mak
ing it difficult for them to afford three square meals. This 
state of undernutrition has been shown to have a relationship 
with the development of DM in adulthood as it causes 
morphological and functional changes in the key organs 
involved in the regulation of metabolic processes such as 
the pancreas [73,74]. Furthermore, during pregnancy unba
lanced nutrition during fetal life may cause adipose tissue 
accumulation and pancreatic beta-cell dysfunction in the 
developing fetus [75]. All these processes could allow adapta
tion to poor nutritional conditions by decreasing insulin 
production and establishing insulin resistance.

8.8. The way forward in the prevention of DM in 
schools

The increasing prevalence of both T1DM and T2DM 
among pupils/students and teachers in primary and 
secondary schools in Africa should be a source of 
concern to all stakeholders. This is because DM 
a disease thought to be prevalent in the developed 
world has now become a reality in the continent 
today, even among adolescents, youths, and young 
adults. The school environment is not spared of DM 
scourge as both teachers and students have been diag
nosed with prediabetes, T1DM, and T2DM. Although, 
very little could be done in the prevention of T1DM 
because of its autoimmune response; much more 
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could be done to prevent the onset of T2DM. Since the 
school is a place of learning, it seems to be the ideal 
place for the implementation of DM prevention pro
grammes. Firstly, the creation of awareness about the 
DM remains one of the sure ways of preventing its 
prevalence in communities around Africa. More 
awareness of DM including its definition, signs and 
symptoms, risk factors, complications, and prevention 
must be carried out across primary and secondary 
schools. This would enable the correction of any 
myth associated with the disease and change the nega
tive perception of the disease among students and 
teachers. Secondly, the curriculum of primary and 
secondary schools should be reviewed to include pre
vention of non-communicable diseases where it does 
not exist and in detail where it exists minimally. This 
would ensure knowledge of DM and other non- 
communicable diseases at an early stage and adoption 
of preventive measures thereby reducing the preva
lence of DM either at the adolescent stage or in adult
hood. The curriculum should highlight the benefits of 
healthy eating and physical activity options for both 
teachers and students. The importance of consuming 
healthy diets and engaging in physical activity should 
be taught through seminars for students and teachers 
in both primary and secondary schools. Teachers 
could engage in sports activities weekly, while sports 
activities could be organized for students regularly. 
For diets, a variety of healthy diets could be made 
into posters displayed in classrooms and staff rooms 
to encourage healthy eating among staff and students. 
Besides, a project like the Kids and Diabetes in Schools 
Project which was developed by the International 
Diabetes Federation could be redesigned and imple
mented in schools in Africa to foster a safe and sup
portive environment that creates a better 
understanding of diabetes and supports children 
with the condition. The availability of health insurance 
for both staff and students would ensure prompt and 
regular medical checkup and affordability of medica
tions for those already diagnosed with the disease.

9. Limitation

This review is limited because only relevant materials 
that were available on online search engines were used 
in writing the review.

10. Conclusion

The review highlighted the prevalence of DM in the 
school environment. T2DM was reported among teachers 
while both prediabetes and T1DM were reported among 
students. Inadequate knowledge of DM was also reported 
among teachers and students as well as the proposed 
factors predisposing teachers and students to DM in the 
school environment. Therefore, all stakeholders from the 

Ministry of Education and Health at all levels of govern
ance, including the primary and post-primary education 
boards, teachers union and parents association must come 
together to support the implementation of DM preventive 
programmes within the school environment to promote 
a healthy school environment and helping Africa to 
achieve the Sustainable Goal 3.
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