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Background. The clinical presentation of type 1 diabetes in children can be acute or insidious, and symptoms may be subtle and frequently
misinterpreted. Presentation with diabetic keto-acidosis (DKA) may be associated with significant morbidity and mortality in the paediatric
population. This study aims to determine the characteristics of children presenting to the paediatric endocrine service at Inkosi Albert Luthuli
Central Hospital (IALCH) with DKA at the time of diagnosis, and to determine the frequency of missed diagnoses in the previous month.
Methods. A retrospective study was done at IALCH, the paediatric tertiary referral centre for KwaZulu-Natal, South Africa. The study
sample included all children with an initial diagnosis of type 1 diabetes between January 2008 and June 2010. Children presenting with
DKA were compared with those who presented without DKA.
Results. During the period under review, 63 children presented with type 1 diabetes. Of these, 44 (69.8%) had DKA at the time of diagnosis.
The median duration of symptoms preceding diagnosis in the DKA group was 2 weeks, versus 4 weeks in the non-DKA group (p=0.002).
There was no significant difference between the groups when ethnicity, gender and age at presentation were compared. Of 42 patients who
presented to healthcare facilities in the month preceding diagnosis, 27 (64.3%) were misdiagnosed.
Conclusion. Patients who presented with DKA had a shorter duration of symptoms than the non-DKA group. Ethnicity had no effect on
characteristics at presentation. There was an unacceptable rate of missed diagnoses of type 1 diabetes in both the private and public sectors.
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There are currently 250 million people living with diabetes worldwide.
Of these, half a million are children under the age of 15 years diagnosed
with type 1 diabetes. Type 1 diabetes is increasing in incidence
worldwide at a rate of 2 - 5% per year, and roughly 200 children are
diagnosed with new-onset type 1 diabetes every day.[1] The condition is
increasing in all age groups, with a disproportionately steep increase in
preschool children.[1] Unfortunately there are no published data on its
incidence in South Africa (SA).
The clinical presentation of type 1 diabetes in children can be acute
or insidious. It is generally easy to diagnose based on a history of
polyuria, polydipsia, polyphagia, weight loss and generalised body
weakness, together with simple bedside tests such as urine dipsticks
and glucose test strips. However, in very young children symptoms
may be subtle and are frequently misinterpreted. In addition, poor
history taking by the clinician may delay diagnosis. Without an early
diagnosis initial presentation may be with diabetic keto-acidosis
(DKA), which can be life threatening.
The frequency of DKA as an initial diagnosis in type 1 diabetes is
between 15% and 70% in Europe and North America.[2] DKA is
associated with significant morbidity and mortality in the paediatric
population. Cerebral oedema and haemodynamic instability are the
main causes of morbidity. The mortality rate ranges from 0.15% to
0.3% in developed countries and is as high as 26% in developing
ones, notably Ghana, Tanzania and Kenya.[3-5]
The high rate of misdiagnosis of type 1 diabetes in both First-World
and developing countries in the month prior to diagnosis has both
public health and clinical implications. It is well known that long-term
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glycaemic control is adversely affected by late presentation in DKA,
and the need for high-care beds and associated laboratory and clinical
management places an additional strain on healthcare resources.
Studies in First-World countries have shown that DKA as an initial
presentation of type 1 diabetes is more frequent in children under
5 and that ethnicity has no effect on presentation.[2] There has been
a recent worldwide focus on programmes to reduce the incidence
of DKA at diagnosis. However, there is a paucity of research on
characteristics of children presenting with type 1 diabetes in SA and
other developing countries.
This study aims to determine the characteristics of children with
newly diagnosed type 1 diabetes seen at the paediatric endocrine
service at Inkosi Albert Luthuli Central Hospital (IALCH), a tertiary
referral centre in KwaZulu-Natal, SA, and to establish the frequency
of missed diagnoses in the month before diagnosis.

Methods

The study design was a retrospective chart review. The study sample
was all children presenting to IALCH with an initial diagnosis of type
1 diabetes from January 2008 to June 2010. It must be emphasised that
the protocol is for all newly diagnosed paediatric diabetic patients
in the public sector in KwaZulu-Natal to be referred to IALCH, but
there is no way to monitor its consistent implementation.
The study sample was divided into patients who presented with DKA
and those who did not, and each group was further assessed in terms
of age, sex, ethnicity, symptom duration and health-seeking behaviour
in the month before diagnosis.

Data were collated on an Excel spreadsheet
and analysed using SPSS version 15.
Categorical variables were assessed using
Pearson’s chi-square test and quantitative
variables using the Mann-Whitney U-test
and Student’s t-test. A p-value of <0.05 was
considered significant.

Results

patients had multiple visits to healthcare
facilities prior to diagnosis. Overall, in both
groups there were 52 opportunities for
early diagnosis, with 37 of those resulting
in misdiagnosis (69.2% of presentations to
a GP (18 of 26), 100% of presentations to a
hospital (6 of 6), and 65.0% of presentations
to the local clinic (13 of 20)) (Fig. 6).

Sixty-three patients were referred to the
tertiary paediatric endocrine service with
newly diagnosed type 1 diabetes over
the 30-month study period. Of these, 44
(69.8%) presented with DKA at initial
diagnosis (Fig. 1). There was a female
predominance overall (60.3% (38) girls).
Female predominance was especially
marked in the DKA group, in which there
were 28 girls versus 16 boys, but this was not
statistically significant (Fig. 2).

The youngest child in the study was 13
months old and the oldest was 13 years and
6 months (Fig. 3). There was a trend towards
presentation at an earlier age in the DKA
group, where the mean age was 7 years and
4 months versus 8 years and 6 months for
the non-DKA group (p=0.17, t-test). Patients
were divided into four age groups: 0 - 4 years,
5 - 8 years, 9 - 12 years and 13 - 16 years.
Overall 31 of the 63 patients (49.2%) were in
the 9 - 12-year, 18 (28.6%) in the 5 - 8-year,
12 (19.0%) in the under-4 and 2 (3.2%) in the
13 - 16-year age group. Looking at the age
groups when the patients had been divided
into the DKA and non-DKA cohorts, it
is striking that all of the patients in the 5 8-year age category presented in DKA. There
was no difference with regard to presentation
with DKA in the 0 - 4-year age group, which
is inconsistent with First-World data.
The median duration of symptoms in the
month before diagnosis was 14 days in the
DKA group versus 28 days in the non-DKA
group (p=0.002, Mann-Whitney U-test) (Fig.
4). Of 63 patients, 42 (66.7%) had presented
to a healthcare facility in the month before
diagnosis. There was no difference in healthseeking behaviour between the groups.
Interestingly, there was no difference in the
proportions of missed diagnoses in the two
groups, with 64.3% of diagnoses missed
overall (27 out of 42 patients) (Fig. 5). Nine

The prevalence of DKA as a presenting
diagnosis in children with type 1 diabetes
between January 2008 and June 2010
at Inkosi Albert Luthuli Hospital was
69.8%. This is high compared with rates
in developed countries such as the USA
(26%) and Sweden (15%).[2,6] The difference
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Fig. 1. Presentation with and without diabetic keto-acidosis of patients with type 1 diabetes.
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Fig. 2. Gender of patients with type 1 diabetes.
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The majority of patients in both groups
were black Africans (73.6% in the nonDKA group and 68.1% in the DKA group).
There was a similar proportion of white and
Indian patients in both groups and only 2
coloured patients in the entire sample, both
of whom presented in DKA. Ethnicity had
no significant effect on presentation with
DKA (p=0.813, Pearson’s chi-square test).
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Fig. 3. Age at diagnosis of patients with type 1 diabetes.

SAJCH

MAY 2013 Vol. 7 No. 2

47

28

30
25

100
90

days

20

p=0.002
Mann-Whitney U-Test

14

15

80

63%
(13)

70%
(18)

100%
(6)

70

Incorrect diagnoses

60

Correct diagnoses

% 50
10

40

5

20

N=52

30
10
0

DKA

0

Non-DKA

Fig. 4. Median duration of symptoms of patients with type 1 diabetes.
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Fig. 5. Missed diagnoses in patients with type 1 diabetes.

could be attributed to higher levels of awareness of diabetes on the
part of both health professionals and the general public in developed
countries. However, when compared with developing countries such
as Tanzania and Congo, with prevalence rates of DKA at diagnosis of
90%, SA is not faring too badly[5] (Fig. 7).
Patients who presented with DKA had a shorter duration of
symptoms than the non-DKA group (14 v. 28 days) (p=0.002). This
implies lack of recognition of classic symptoms by parents, caregivers
and schoolteachers. Patients are usually taken to the hospital when
critically ill with easily recognisable signs such as a decreased level of
consciousness and laboured breathing.
Ethnicity had no effect on the characteristics of our patients at
presentation, in keeping with findings from a large populationbased study in the USA (2008).[2] In SA ethnicity has historically
been a surrogate marker for socio-economic status. There may have
been bias because all the data were from a public hospital, excluding
the more affluent patients who use private healthcare facilities.
All the children in the 5 - 9-year age group presented with DKA. It
is possible that older children are more likely to draw attention to
their symptoms, and may be able to understand health education
campaigns. Symptoms in younger children are more subtle and tend
to be overlooked. Surprisingly, and out of keeping with data from
First-World countries, there was no difference in the frequency of
initial presentation with DKA in the under-4 age group.
There is an unacceptable rate of missed diagnosis of type 1 diabetes
in both the private and public sectors (64.3%). Type 1 diabetes
is a simple diagnosis, and the high rate of misdiagnosis implies
clinicians' failure to recognise symptoms or carry out routine
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Fig. 7. Diabetic keto-acidosis as a presenting diagnosis at Inkosi Albert Luthuli
Central Hospital, South Africa, compared with other developed and developing
countries.

investigations like urine dipstick testing. 36.3% (16 of 44) of patients
did not present to any healthcare facility prior to developing DKA,
despite having typical symptoms. This indicates lack of awareness of
symptoms on the part of the public.

Recommendations

There is a need to improve knowledge about signs and symptoms
of type 1 diabetes and so decrease the morbidity and mortality
associated with DKA. This involves early recognition of symptoms
by parents, asking the correct questions by medical personnel, and
routine use of inexpensive basic bedside tests like urine dipsticks
to make the diagnosis. This will have beneficial effects not only for
patients but for our already stretched public healthcare system in SA.
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