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Rise of Paediatric Diabetes  
in Mauritius

Mauritius is a small island (1864 km2) located in the Indian 
Ocean, about 2000 km east of Madagascar. The resident 
population was 1,236,817 according to the 2011 “Mauritian” 
census and is estimated to be 1,348,242 by the US Bureau of 
the Census (ranking 156th in the world)1. It has a multi-ethnic 
population, consisting of Indians (68%), Creole (27%), Chinese 
(3%) and French (2%)1. Mauritians are the wealthiest in Africa 
with an average wealth of US$25,700 per person, still lower 
than the global average of US$27,0002.

Mauritius is a welfare state, providing free education and 
healthcare (primary to tertiary). The healthcare system is equitably 
distributed in terms of availability and access to care. At the end 
of 2015, it had five regional hospitals, two district hospitals, one 
psychiatric hospital and three other specialised hospitals and one 
cardiac centre. At the primary level, there are two community 
hospitals, five mediclinics, 18 area health centres (AHC) and 116 
community health centres (CHC). Additionally, 17 private health 
institutions with a total of 647 beds were present3. 

The health situation in Mauritius has seen a switch from 
infectious diseases, including malaria, tuberculosis, poliomyelitis, 
pneumonia, maternal conditions and malnutrition, to non-
communicable disease, namely diabetes, heart disease, cancers and 
chronic respiratory diseases. The death rate due to chronic diseases 
has increased from 467 in 2007 to 527 per 100,000 population in 
20153. Diabetes is the leading cause of death (24.1%), followed by 
heart diseases (19.9%), cancers and other tumours (13.3%) and 
diseases of the respiratory system (9.2%) in 20153.

Diabetes is a group of metabolic diseases characterised by 
hyperglycaemia, resulting from defects in insulin secretion, 
insulin action, or both. In diabetics, the chronic hyperglycaemia 
is associated with long-term damage, dysfunction and failure of 
various organs, including the eyes, kidneys, nerves, heart and blood 
vessels. Generally, it can be classified as: Type 1 diabetes (T1D), Type 
2 diabetes (T2D), gestational diabetes mellitus and other specific 
types of diabetes4. Table 1 shows the clinical characteristics of type 
1, type 2 and monogenic diabetes in children and adolescents.

Table 1: Clinical characteristics of type 1, type 2 and monogenic diabetes in children 
and adolescents5. CGK: Glucokinase; NDM: neonatal diabetes mellitus.

Type 1 Diabetes
Type 1 diabetes (T1D) is caused by pancreatic β-cell destruction and 
usually leads to absolute deficiency of insulin secretion. The T1D 
immune-mediated form (previously known as insulin-dependent 
diabetes or juvenile-onset diabetes) accounts for 5–10% of those 
with diabetes and results from a cellular-mediated autoimmune 
destruction of the β-cells. The known markers are islet cell 
autoantibodies, autoantibodies to insulin, autoantibodies to GAD 
(GAD65) and autoantibodies to the tyrosine phosphatases IA-2 
and IA-2β. Invective and environmental triggers remain mostly 
unknown but start the process of β-cell destruction months to years 
before the clinical symptoms manifest5. In the T1D idiopathic form, 
the antibodies are absent but the clinical presentation is similar4,5.  

Collaborative initiatives, including the WHO DIAMOND 
Project, develop population-based, standardised registries of 
new T1D cases worldwide6. Nonetheless, large differences in the 
incidence and prevalence of T1D were reported, ranging from under 
0.5 to over 60 cases annually per 100,000 children aged under 15 
years. T1D was most common in Scandinavian populations, Sardinia 
and Kuwait and much less common in Asia and Latin America in 
the WHO DIAMOND project study sites7. In high-income countries, 
the annual incidence has been increasing steadily by about 3% for 
the past few decades. However, data for sub-Saharan Africa and 
Latin America remain scarce8-10.

In Mauritius, from 1986–1990, the T1D age-standardised average 
incidence was 2.1 per 100,000 children aged ≤ 14 years of age and 
was similar amongst Mauritians of Asian Indian, Chinese and 
Creole origin11. In contrast, from 2004–2008, it was reported that 
the age-standardised average incidence was 4.94/100,000/year12. In 
2012, the number of children classified as Type 1 diabetes in the five 
regional hospitals was 125 (<18 years old) and in 2017 this number is 
155 (≤16 years old) (National Coordinator, personal communication 
and unpublished results). Figure 1 shows the number of children 
classified as having Type 1 diabetes at the five regional hospitals and 
% of those children with % HbA1c > 7.5 and > 10 at the five regional 
hospitals in 2017. 
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Figure 1: (A) Number of children classified as having Type 1 Diabetes at the five 
regional hospitals. (B) % of T1D children having % HbA1c > 7.5 and > 10 at the five 

regional hospitals in 2017.

Type 2 Diabetes
Type 2 diabetes (T2D) accounts for ~90-95% of those with diabetes 
and was previously known as non-insulin-dependent diabetes or 
adult-onset diabetes. Individuals with T2D have insulin resistance 
and usually have relative insulin deficiency4. Therefore, T2D is 
usually associated with other features of the insulin resistance 
syndrome, namely hyperlipidaemia, hypertension, acanthosis 
nigricans, ovarian hyperandrogenism, and non-alcoholic fatty liver 
disease (NAFLD)13. 

The World Health Organisation (WHO) estimated that in 
2014, 422 million adults had diabetes (the majority with T2D), and 
approximately half of the diabetics live in WHO South-East Asia 
and Western Pacific Regions14. The global prevalence had increased 
from 4.7% in 1980 to 8.5% in 2014 (NCD Risk Factor Collaboration)15. 
The prevalence had increased faster in low- and middle-income 
countries than in high-income countries, with the WHO Eastern 
Mediterranean Region showing the greatest increase and highest 
prevalence (13.7%)14. Similarly, T2D in children and adolescents has 
increased rapidly worldwide in recent years16. Epidemiologic studies 
have shown that the prevalence of T2D in children and adolescents 
varies between different ethnic groups, with the highest prevalence 
for Pima Indians (50.9/1000)17. The U.S. SEARCH study calculated 
an incidence of 8.1/100,000 and 11.8/100,000 for 10–14 years old 
and 15–19 years old, respectively, with the highest rate among 
Native American Indians and the lowest rate among non-Hispanic 
white youth10. 

In Mauritius, a survey conducted in 2015 revealed that the 
age and sex standardised prevalence of diabetes in 18–74 years 
old was 19.5%: 18.7% in men and 19.5% in women and prevalence 
of pre-diabetes (impaired glucose tolerance or impaired fasting 
glycaemia) to be 19:4%: 20.2% for women and 18.5% for men in 
adults aged 25–74 years18. The incidence of diabetes in men and 
women was estimated to be 21.2 and 19.7 per 1000 person-years, 
respectively18. Unfortunately, there is no official number of children 

and adolescents with T2D but those cases are now encountered 
more often at the public hospitals. Furthermore, there has been an 
increase in the number of adolescents that have been identified 
as potentially pre-diabetic and diabetic (HbA1C of > 6) during the 
screening at secondary schools carried out by the Ministry of Health 
and referred to the public hospitals. 

Obesity
Most patients with Type 2 diabetes are obese, and obesity also 
causes some degree of insulin resistance4. Obesity is commonly 
defined as having an excess of body weight due to a chronic caloric 
imbalance, with less calories being expended than consumed each 
day19. The Body Mass Index (BMI) is a measure derived from the 
weight and height of an individual which is then compared to 
age and gender percentile-based norms to classify individuals as 
underweight, normal weight, overweight or obese19. The Global 
Burden of Disease (GBD) 2015 Obesity Collaborators estimated 
that 107.7 million children and 603.7 million adults were obese. The 
prevalence of obesity in both children and adults has increased, with 
the rate of increase in childhood obesity greater than that of adult 
obesity in many countries20. It is estimated that approximately 43 
million preschool-aged children worldwide are overweight or obese, 
with 92 million considered to be at risk21. In the US, approximately 
17% of children are considered obese and one-third of children are 
overweight or obese22, with African American and Hispanic children 
at an increased risk23.

In Mauritius, the prevalence of obesity in 2015 has increased 
compared to that measured in 2009. In 2015, it was 45.5%: 50.6% 
for women and 39.4% for men and the prevalence of overweight 
was 23.1%: 20.9% in women and 26.7% in men using the ethnic-
specific BMI cutpoints. It is alarming that 68.6% of participants 
were either overweight or obese (rate of 66.0% for men and 70.1% 
for women)18. The 2011 Global School-based Student Health Survey 
on 2168 students aged between 13 and 15 years in Mauritius showed 
that 21.2% students were overweight, whilst 6.2% of students were 
obese24. In 2006, the prevalence of overweight and obesity in 
9-10-year-old boys was 15.8% and 4.9%, respectively, and in girls 
was 18.9% and 5.1%, respectively. Urban children had a slightly 
higher mean BMI than rural children but were twice as likely to 
be obese25. The high percentage of overweight and obese children 
and adolescents in Mauritius indicates that Type 2 diabetes in these 
age groups is, and will become, more common than previously  
expected.

Other Types of Diabetes
Monogenic diabetes is another form of diabetes diagnosed in 
children and adolescents and include genetic defects of the β-cell 
function4. These are commonly characterised by the onset of 
hyperglycaemia at an early age (usually before 25 years old) and 
are called maturity-onset diabetes of the young (MODY). They are 
inherited in an autosomal dominant pattern and are characterised 
by impaired insulin secretion with no or minimal defects in insulin 
action4. On the other hand, neonatal diabetes is diagnosed in the 
first six months of life and is distinct from the autoimmune T1D, 
and can be either transient or permanent4.  

Diagnosis of Diabetes 
The presenting symptoms of the child with diabetes are classical: 
polyuria (excessive or abnormally large production or passage of 
urine), polydipsia (excessive thirst), nocturia (excessive urination 
at night), enuresis (involuntary urination), polyphagia (excessive 
hunger or increased appetite), blurred vision, weight loss and 
failure to thrive, especially among 0–3 years5. In severe cases, the 
child may present acute symptoms of ketoacidosis or non-ketotic 
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hyperosmolar syndrome: extreme weakness, dehydration, vomiting, 
stupor, coma which can lead to death without immediate and 
intensive clinical intervention5.

For immediate diagnosis, routine laboratory tests such as urea, 
electrolyte, blood sugar, acid base gas and screening for infection are 
carried out, and a diagnosis is made in order to start an appropriate 
treatment. In addition, it is mandatory to obtain the family history 
of the patient so as to proceed for additional tests: antibody 
detection (GAD, IAA, IAD) for type 1 diabetes and genetic testing 
for maturity onset diabetes of the young (MODY). With the available 
information, the diagnosis is confirmed and the most appropriate 
treatment is given to the patient and also the clinical course of the 
disease can be predicted.

In Mauritius, it is important to note that the following laboratory 
tests: GAD antibodies, serum insulin level and C-peptide level are 
now available and accessible to the treating practitioner in public 
healthcare. The majority of the clinical cases of diabetes in children 
or adolescents are being treated by a paediatrician or a doctor who 
has a special interest in diabetes in public hospitals. The treatment 
is given in a shared care approach with the involvement of 
doctors, diabetic nurses, social workers, psychologists and parents.  
A major constraint in the management of diabetes in children and 
adolescents is the non-availability of genetic testing and MODY 
cases are therefore misdiagnosed as T1D or T2D. The treating doctor 
fails to predict the clinical course of the disease and give the most 
appropriate treatment. 

Treatments
Special diabetic clinics for children and adolescents have been set 
up in all five regional hospitals in Mauritius, and are run by a multi-
disciplinary team consisting of medical specialists or community 
physicians, diabetic nurses and nutritionists, with the patient at the 
centre. The family is also involved in the treatment of the patient. 
Paediatric diabetes patients have frequent appointments with their 
doctors; the frequency depends on the glycaemic control and can 
be as often as weekly, and the diabetic nurses maintain constant 
contact with the patient by phone. Additionally, there is a retinal 
screening unit and a diabetic foot clinic which are annexed to each 
diabetic clinic. Patients under the age of 16 are provided with rapid-
acting and long-acting drugs such as insulin glulisine (Apidra®) and 
glargine (Lantus®) and determir (Levemir®) and insulin pens at no 
cost. Moreover, glucometers and glucose strips are provided free of 
charge to diabetics of all ages at the hospital. 

Treatment in all five centres is delivered according to the 
International Society of Pediatric and Adolescent Diabetes (ISPAD) 
guidelines so that uniformity in the management of diabetes can be 
achieved in all five centres. Intensive therapy with multiple-dose 
insulin and regular self-monitoring of blood glucose (SMBG) are 
required to attain the optimal glycaemic control. A target of HbA1c 
< 7.5% without succumbing into episodes of severe hypoglycaemia 
is recommended by both the ISPAD and ADA26,27.

Unlike adults, paediatric patients have to live with the disease 
longer. The onset of the diabetes at an early age increases the risk of 
micro- and macro-vascular complications as there is an increased 
duration of exposure to hyperglycaemia and other metabolic 
abnormalities28. In addition, there is rapid growth and development 
of the body from infancy to adolescence. Any deviation from the 
normal homeostasis of the internal environment has deleterious 
effect on the normal course of growth and development. In patients 
under six years old, the caregivers are able to maintain good 
glycaemic control. Pre-teen patients under parental guidance are 

also able to achieve acceptable glycaemic control. However, there is 
a real challenge for adequate glycaemic control in adolescents, who 
are very different physiologically and cognitively from the younger 
group. 

Nevertheless, acute complications of diabetes, namely 
hypoglycaemia and diabetic ketoacidosis, are rare, but there 
have been some cases recorded at the accident and emergency 
department. The latent period for chronic complications including 
retinopathy, neuropathy and nephropathy is 5–10 years. In 
Mauritius, acute and chronic complications of diabetes are both 
reduced by: 

1. Free and accessible healthcare;
2. Encouragement of parental involvement;
3. Good monitoring of blood glucose levels and frequent HbA1c 

testing (once every three months);
4. Continuous education of parents and patient;
5. Positive doctor-patient relationship;
6. User-friendly technology, (e.g. glucometers) and provision of 

drugs and insulin pens.

Prevention
Preventive strategies are being coordinated from a public health 
approach in the country. Screening programmes are carried out 
in secondary schools among 11–17 years old (pubertal) students 
and measurements, namely weight, height, BMI and blood 
pressure are taken, and eye and laboratory tests including HbA1c 
and blood glucose are carried out. From January 2006 to May 
2009, 13,294 out of 62,407 students screened have been referred 
to appropriate health institutions for further management and 
treatment29. Students with BMI above 85% percentile are referred 
to hospital for investigation, counselling and follow-up. Community 
physicians (CPs) of different regions and health caravans carry out 
talks to sensitise students in primary and secondary schools30. In 
addition, several non-governmental organisations (NGOs) provide 
assistance in the management of diabetes by running diabetic 
camps, carrying out home visits and school screening programmes 
and providing education and support to diabetic children and their  
family. 

However, it is a known fact that no intervention has been 
shown to delay or prevent T1D30. In genetically susceptible 
individuals, some environmental factors such as congenital rubella 
and enteroviral infections cause destruction of the islet β-cells30. 
Unlike T1D, T2D can be delayed or prevented by adopting a healthy 
lifestyle and by maintaining an optimum weight, practising regular 
physical exercise, eating healthily and not smoking. In Mauritius, 
the sale of soft drinks, and sugary and fatty foods, are banned on 
the premises of educational institutions: pre-, primary, secondary 
and pre-vocational schools30. Additionally, two periods of physical 
education (PE) per week are carried out in all secondary schools 
and PE has gradually been implemented, although not accessed 
in primary schools30. Overall, the patients have to be reminded 
by healthcare providers that they have to lead a healthy lifestyle 
throughout their life.

Conclusion
Diabetes is a substantial public health problem with an enormous 
global burden. In 2012, it caused 1.5 million deaths and higher-
than-optimal blood glucose caused 2.2 million deaths by increasing 
the risks of other disease, including cardiovascular diseases14. The 
situation is as bleak in Mauritius: diabetes is the number one killer 
and the NCD 2015 survey has shown moderately poor metabolic 
control of diabetes (33% of diabetic patients had HbA1c ≥9.0%), 
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ominous of very high risk of developing diabetic complications. 
Alarmingly, the T2D and obesity epidemics have spread to children 
and adolescents. Although costly, the public healthcare system 
provides treatments and support free of charge to the diabetic 
children and adolescents. Screening programmes are carried out 
in secondary schools to detect undiagnosed diabetes in students 
and preventive measures have been set up to tackle obesity, and 
consequently T2D, in children and adolescents. However, type 
2 diabetic registries for children and adolescents are still lacking 
and genetic testing for monogenic diabetes is not available at the 
hospitals, therefore patients are misdiagnosed and not given the 
appropriate treatment. It remains a priority to effectively and 
urgently address diabetes in Mauritius and this can only be achieved 
using whole-of-government and whole-of-society approaches. 
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