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Abstract
AIM
To determine the clinical features of diabetes in children 
and adolescents in Ghana.

METHODS
Retrospective review of clinical features of all children 
and adolescents with new-onset diabetes seen at 
the paediatric endocrinology clinic of Komfo Anokye 
Teaching Hospital in Kumasi, from February 2012 to 
Auguest 2016. 

RESULTS
One hundred and six subjects presented with diabetes. 
Ninety (84.9%) were diagnosed by clinical features and 
family history as type 1, and 16 (15.1%) type 2. For 
type 1 subjects, age range at diagnosis was 0.9-19.9 
year (y), peak age of onset 12-13 year, and 3.3% 
were < 5 year, 21.1% 5- < 10 year, 45.6% 10- < 15 
year and 30.0% 15- < 20 year. Seventy-one point one 
percent were female. Common clinical features were 
polyuria (100%), polydipsia (98.9%), and weight loss 
(82.2%). Mean BMI SD was -0.54, range -3.84 to 2.47. 
60.0% presented in diabetic ketoacidosis (DKA). Nine 
had infections at onset (skin, abscess, leg ulcer). Mean 
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± SD HbA1c at diagnosis was 12.7% ± 1.9% (115 ± 21 
mmol/mol). Four have since died: Hypoglycaemia (2), 
recurrent DKA (1), osteosarcoma (1). Two other type 1 
cases died of DKA at presentation in emergency before 
being seen by the paediatric endocrinologist. Crude 
mortality rate including these 2 cases was 32.2/1000 
patient years. Type 2 cases were 81% female, age of 
onset 9-19 year. Mean BMI SD was 1.49, range -0.87 
to 2.61. Forty-three point eight percent presented in 
DKA. All type 2 cases had acanthosis nigricans. Overall, 
9.8% did not have home refrigeration, most using clay 
pot evaporative cooling for insulin storage. 

CONCLUSION
Type 1 occurs with a female preponderance and high 
DKA rates. Type 2 also occurs. Typology based on 
clinical features is difficult. Community and professional 
awareness is warranted. 

Key words: Children; Diabetes; Developing countries; 
Ghana; Mortality
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Core tip: In this study of 106 consecutive new diagnoses 
of diabetes in young people < 20 years in a tertiary 
referral centre in Ghana, type 1 predominated (85%) 
with the remaining cases clinically diagnosed as type 2. 
Both types had a female preponderance. Type 1 peak 
age of onset was 12-13 years. All type 2 subjects had 
acanthosis nigricans. Most presented in ketoacidosis 
signifying a lack of awareness of presentation features. 
Clinic numbers quickly rose due to availability of supplies 
and expertise. Further typology studies are indicated to 
further define diabetes type.
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INTRODUCTION
Understanding the presentation and types of diabetes in 
children and youth in any particular country is essential 
in improving awareness and care. Ghana is a less-
resourced country in West Africa. There is no published 
data on clinical features of young Ghanaians with 
diabetes and, as with many low-income countries[1], 
there is little public health sector support and also lack 
of awareness amongst both health workers and the 
general society[2]. Insulin is only intermittently available 
from the government health service, and blood glucose 
meters and strips and HbA1c testing are not provided 

by the Ghana National Health Insurance Scheme. 
The families must often buy these supplies, often at 
premium prices[3], which many cannot afford to do[2]. 

The lack of awareness leads to misdiagnosis and 
mismanagement. Ketoacidosis is very common at initial 
presentation in Africa[2,4-6], and can mimic infections and 
acute medical conditions[7-10].

This study determined the clinical features of 
children and adolescents presenting with diabetes at 
the Paediatric Endocrine Clinic, Komfo Anokye Teaching 
Hospital (KATH) at Kumasi, a tertiary referral centre for 
northern Ghana. This clinic has been supported since 
2012 by the International Diabetes Federation (IDF) Life 
for a Child Program[11] with provision of insulin, blood 
glucose meters and strips, insulin syringes, HbA1c 
testing, education materials, and mentoring. 

MATERIALS AND METHODS
Study subjects
A total of 106 subjects were enrolled, all < 20 years 
of age at diagnosis. They included all subjects being 
followed at the Paediatric Endocrine Clinic on 24/02/2012 
as well as all new diagnoses until 31/08/2016. During 
this period, two other subjects < 20 years old (both 
female, aged 12 and 15 years old respectively) 
presented with diabetic ketoacidosis (DKA) and died in 
the emergency department. They were not seen by the 
pediatric endocrinologist or in the clinic, and no further 
information is available. Therefore, they were included 
in the mortality rate calculation, but excluded from the 
remainder of the analysis. The study was approved 
by the institutional ethics board and subjects gave 
informed consent.

Demographic data 
Date of birth and sex was recorded, as well as date of 
diagnosis. 

Clinical parameters
Diabetes was diagnosed according to standard World 
Health Organization criteria[12]. Determination of the 
type of diabetes was made by the local investigators 
according to available clinical features and history. Type 
1 patients generally had lower body mass index (BMI), 
more rapid symptom onset, and were more sensitive 
to insulin. Type 2 patients had higher BMI, acanthosis 
nigricans, and needed more insulin with time, with 
insulin requirements falling sharply in those started 
on metformin. The presence of polyuria, polydipsia, 
weight loss, malnutrition and ketoacidosis at the time 
of diagnosis were recorded. Body weight and height 
were measured by electronic scales and stadiometer 
respectively with subjects wearing light-weight clothing 
and without shoes. BMI was then calculated. BMI SD 
scores were calculated using World Health Organization 
standards[13,14].

Ketoacidosis was defined by clinical features along 
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with an elevated blood glucose and ketonuria (blood 
gas measurements are generally not available). Family 
history of type 1 diabetes, and history of other medical 
conditions were also recorded.

Biochemical parameters
Blood glucose was measured in a laboratory via venous 
sample. HbA1c was measured using a Clover analyzer 
(Infopia, Anyang, South Korea).

Socioeconomic parameters
The following information was collected for each sub-
ject: Whether the mother or father was living with 
the subject, mother’s and father’s educational level, 
who was the primary caregiver, whether the primary 
caregiver was literate, time spent travelling to clinic, and 
average weekly household income. It was also recorded 
whether the subject was at school, whether diabetes 
was limiting school attendance, and whether they were 
in the appropriate grade for age, and how well overall 
the young person was psychologically coping with their 
diabetes (rated as poor, average or good). Finally, the 
method of insulin storage was recorded.

Crude mortality rate was calculated as the total 
number of deaths divided by the sum of the periods 
from the commencement of the study, or from the 
date of diagnosis if they were diagnosed after the study 
commenced. It is expressed as mortality per 1000 
patient years.

Statistical analysis 
Data and descriptive statistics were managed in Excel. 
Unpaired t-test and χ 2 tests were done using the Social 
Science Statistics on-line calculators[14]. Significance was 
set as < 0.05.

RESULTS
One hundred and six subjects with diabetes were seen 
at the paediatric endocrine clinic. Ninety (84.9%) were 
diagnosed by clinical features and family history as type 
1, and 16 (15.1%) type 2. 

Type 1 subjects
Table 1 shows age of onset and gender of the 90 type 
1 subjects, as well as BMI, BMI SD score, presence 
of DKA at diagnosis, and blood glucose and HbA1c at 
diagnosis. Figure 1A shows the distribution of age of 
onset. Three point three percent were < 5 years, 21.1% 
5- < 10 years, 45.6% 10- < 15 years and 30.0% 15- 
< 20 years. Common clinical features at diagnosis were 
polyuria (100.0%), polydipsia (98.9%), and weight loss 
(82.2%). Nine (10%) had infections at onset (tinea 
capitis, abscess, leg ulcer, vaginal candidiasis). 

Nine type 1 subjects had a first-degree relative with 
type 1: Sister (two subjects), brother (three), sister 
and brother (two), two brothers (one), mother (one), 
with one other subject having a grandmother with type 

1. The number of insulin injections each day was two 
for 17 (18.9%) subjects, three for 24 (26.7%), five for 
47 (52.2%) and unknown for two (2.2%). The type 
of insulin was pre-mixed for 11 (12.2%) subjects, and 
short-acting combined with long-acting for 79 (87.8%).

Four of the 106 patients have since died: One from 
metastatic osteosarcoma (diagnosed well after onset of 
type 1), two from hypoglycemia at home (2 years after 
diagnosis), and one from a recurrent episode of DKA (2 
years after diagnosis). Two others died in emergency 
department during treatment of DKA at diagnosis, and 
were not seen by the paediatric endocrinologist (see 
Methods). Crude mortality rate for the type 1 patients 
was six deaths per 186 patient years (i.e., 32.2 deaths 
per 1000 patient years). 

Type 2 subjects
For the 16 type 2 cases, Table 1 shows age of onset 
and gender, as well as BMI, BMI SD score, presence 
of DKA at diagnosis and blood glucose and HbA1c at 
diagnosis. Figure 1B shows age of onset. Six point three 
percent were 5- < 10 years, 68.7% 10- < 15 years and 
25.0% 15- < 20 years. Common clinical features at 
diagnosis were polyuria (100.0%), polydipsia (100.0%), 
and weight loss (93.8%). All type 2 subjects had 
acanthosis nigricans. None had infections at onset. One 
had substantial visual loss at diagnosis, of uncertain 
aetiology. Three subjects had first degree relatives with 
type 2, and two others had a second-degree relative. 
Four subjects (25.0%) were treated with metformin 
only, six (37.5%) with insulin only, five (31.3%) with 
metformin together with insulin and one (6.3%) also 
with glibenclamide. No subject with type 2 died.

Increase in clinic numbers
Figure 2 shows the rapid increase in clinic numbers 
in the 4 years from June 2012 to June 2016 - clinic 
numbers were censused at the end of every half-year.

Socioeconomic factors
The mother was living with the subject in 83 (78.3%) 
cases and the father in 78 (73.6%). The mother’s 
educational level was primary school in 31 (29.2%) 
cases, high school in 26 (24.5%), tertiary in 10 (9.4%), 
no schooling in 38 (35.8%) and unknown in 1 (0.9%). 
The father’s educational level was primary school in 26 
(24.5%) cases, high school in 31 (29.2%), tertiary in 23 
(21.7%), no schooling in 21 (19.8%) and unknown in 
5 (4.7%). The primary caregiver was the mother in 75 
(70.8%) cases, father in 15 (14.2%), sister in 3 (2.8%), 
brother in 2 (1.9%), grandmother in 4 (3.8%), aunt in 
6 (5.7%) and self in 1 (0.9%). The primary caregiver 
was literate in 79 (74.5%) cases. Twenty-four (22.6%) 
families had to travel long distances (> 2 h travelling 
time each way) for supplies and review. The average 
weekly household income was 63 USD and the range 
was 5-625 USD. Ninety-six (90.6%) subjects were 
attending school. Diabetes was limiting attendance at 
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school for 44 (45.8%) subjects, not limiting attendance 
for 51 (53.1%) and unknown for 1 (1.0%). In addition, 
18 (18.8%) were not in the appropriate grade for their 
age, 76 (79.2%) were in the appropriate grade, and 
2 (2.1%) unknown. Diabetes coping abilities were 
assessed as poor for 12 (11.3%) subjects, average for 
37 (34.9%), good for 55 (51.9%) and unknown for 2 
(1.9%). Ninety-five (89.6%) subjects were literate or 
learning at school, 8 (7.5%) were not literate and 3 
(2.8%) unknown. Insulin storage method was a refri-
gerator at the family home for 92 subjects (90.2%), 
for two a refrigerator outside the home (2.0%) and for 
eight clay pot evaporative cooling (7.8%). 

DISCUSSION
There are very limited published data on diabetes in 

young people in Ghana. The International Diabetes 
Federation Diabetes Atlas estimates an incidence of type 
1 diabetes of 2.9 per 100000 children < 15 years per 
annum and a prevalence of 18.0 per 100000 children < 
15 years: An estimated 1800 children in the country[15,16]. 
This is however based on a small study in Nigeria in 
1992[17]. It is possible that the current Ghanaian incidence 
is different from this estimate, and the prevalence/
incidence ratio is likely to be substantially lower as 
the Atlas estimates do not assume any mortality[16]. 
In Ghana, it is likely that many children and young 
adults with diabetes die before they are diagnosed, or 
die during the first episode of DKA or early in ongoing 
management. DKA is frequently misdiagnosed at first 
as another condition - with a legion of alternatives in-
cluding pneumonia, gastroenteritis, malaria, typhoid, 
appendicitis and a number of other conditions[1,7-10]. 
At a training workshop organised by Ghana Society of 
Pediatric Endocrinology and Diabetes (GSPED) in August 
2016, some participants from district and regional 
hospitals admitted that most of their patients with DKA 
die. Indeed, two centres admitted that all such patients 
have died during management. The rate of DKA at 
onset in type 1 subjects was high at 60.0%, consistent 
with rates of 69.8% reported from South Africa[4], 75% 
from Tanzania[5], and 77.1% from Nigeria[6]. Community 
and health professional awareness on the presentation 
of diabetes in young people is warranted given this 
late presentation and the likely substantial numbers of 

Type 1 Type 2 Difference

Number (%) 90 (84.9) 16 (15.1) P < 0.001
Male: Female ratio 1:2.5 1:4.3 Not significant
Age at diagnosis (range), yr 0.9-19.9 9.0-18.7 -
Age at diagnosis (mean ± SD), yr 12.6 ± 3.8 13.6 ± 2.3 Not significant
Peak age at diagnosis, yr 12-13 13-14 -
Diabetic ketoacidosis at onset (%) 54 (60.0) 7 (43.8) Not significant
BMI at onset (mean; range) 18.1; 12.5-34.7 27.8; 17.6-38.2 -
BMI SD score at onset (mean; range) -0.54, -3.84-2.47 1.49, -0.87-2.61 P < 0.001
HbA1c at diagnosis (mean ± SD) (%) (mmol/mol) 12.7 ± 1.9 (115 ± 21) 12.8 ± 1.5 (116 ± 16) Not significant

Table 1  Characteristics of type 1 and type 2 subjects at diagnosis

BMI: Body mass index; HbA1c: Glycosylated haemoglobin.
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Figure 1  Age at diagnosis of subjects < 20 years of age with diabetes in 
Kumasi, Ghana. A: Type 1 diabetes: Age at diagnosis; B: Type 2 diabetes: Age 
at diagnosis.
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deaths where the correct diagnosis is not made at all. 
Type 1 patients were generally lean or underweight at 
diagnosis, and presented with classic symptoms. There 
was a female preponderance as is often observed in low-
incidence countries[18]. 

There was also a female preponderance in the 
type 2 population, consistent with data in adults in 
Kumasi[19]. Type 2 subjects were often overweight. This 
is of concern, as overweight is now not uncommon in 
Ghanaian children and youth[20,21]. All had acanthosis 
nigricans - a physical marker suggestive of insulin 
resistance[22]. Interestingly, seven of 16 type 2 subjects 
presented in DKA, suggesting a diagnosis of ketosis-
prone type 2 diabetes, which is well-reported in popu-
lations in Africa and of African descent[23,24]. 

The youngest child was 10 mo of age at diagnosis. 
Development of diabetes at a young age can indicate 
a monogenic cause, and genetic testing is indicated if 
the onset is < 6 mo of age or if there are syndromal 
features of known single-gene defects (which were not 
present in the infant in this series)[25]. In some of these 
cases, alternate non-insulin therapy may be possible[25].

Even with accurate diagnosis, mortality has been 
high in studies in sub-Saharan Africa[26-28], but there are 
indications it is falling - for instance in Rwanda it was 
found to be between 13.9-40.2 per 1000 patient years, 
depending on the fate of those lost to follow-up[29]. The 
figure of 32/1000 from this study is in this range - and in 
Rwanda like in Ghana, care is improving as supplies are 
made available[30]. This improvement in survival is seen 
in the dramatic increase in the clinic population from 23 
to 102 cases over the five years - “if you build it they will 
come” - and not just come but survive and thrive. Such 
rapid increases in numbers in clinics that are able to 
provide standard care (also seen in Tanzania[31]) indicate 
the strain that will be on resources as survival improves 
as insulin and other critical supplies are provided by 
programs such as IDF Life for a Child, and paediatric 
endocrinologists, trained in Kenya[32] and elsewhere, 
return to their home countries to establish clinics.

Patient education is critical in improving care. At 
this study clinic, all patients are called on the telephone 
to come in for education every fortnight. They are 
taught at an appropriate educational level about the 
pathophysiology of diabetes, how to appropriately store 
and administer insulin, injection sites, adjust doses, 
manage diet and exercise, detect acute complications, 
etc.

The study results demonstrate the socio-economic 
challenges faced by many subjects, and the necessity for 
support with supplies, consistent with past reports[1-3,28]. 
A number of young people were also facing challenges 
with continuing their education, as demonstrated in the 
study by Kratzer[2].

Some families do not have access to home refri-
geration for insulin storage, and so place the insulin 
in a clay pot using evaporative cooling. Such methods 
do substantially reduce storage temperatures unless 

humidity is very high[33].

Limitations
The major limitation of this study is the lack of ability 
and resources to measure autoantibodies and C-peptide 
to confirm the diagnosis of type 1 or type 2, or an 
atypical form. Such assistance with typology would not 
only be interesting scientifically, but would be helpful to 
individualise management. However, the presence or 
absence of autoantibodies alone may not be categorical 
in this population. Agyei-Frempong et al[34] in a study 
of autoimmunity in a population of adults with diabetes 
in Kumasi found that glutamic acid decarboxylase 
(GAD) antibody and/or insulinoma antibody (IA2) were 
present in 35% of those on insulin and 16.5% of those 
not requiring insulin. 

Summary and recommendations
In summary, both type 1 and type 2 diabetes occur in 
young people in northern Ghana, with high rates of DKA 
at onset, and a female preponderance. Deaths in the 
first few years are still not uncommon. Community and 
health professional awareness is indicated to achieve 
prompt and accurate diagnosis and prevent deaths 
at onset. Although not assessed in this study, it is 
reasonable to conclude that further health professional 
and patient education is needed to continue to improve 
management, and therefore reduce the risk of long-
term complications. Improvements in the availability of 
diagnostic technology (particularly blood glucose meters 
and strips) is also indicated. A patient support group 
would also be very beneficial.
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