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Growth Status and Glycemic Control of Diabetic
Children in a Tertiary Care Hospital in Dhaka City
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ABSTRACT
Childhood growth is a critical indicator of the health status of a child which also determines the
overall developmental potential in adult life.Along with increased risk of developing various
co-morbidities, diabetic children remain susceptible to growth delay in terms of height and
weight. Thus it is necessary to evaluate their growth status in relation to their glycemic
control. This cross sectional study observed 148 sequentially selected diabetic children aged
9 to 15 years, with 5 years diabetes duration attending a tertiary level hospital. Data regarding
their anthropometric measurements including height and weight, HbA1c status, diabetic
history has been collected. HbA1c level is a significant determinant of height, weight, BMI of
the study subjects (p<0.05). The age at diagnosis of diabetes found to have significant impact
on the height of the girls and weight of the both boys and girls and also on their HbA1c level,
where, in all groups, the age at diagnosis at 5 to 9 years found to have highest proportion of
children whose growth was less than the reference range. The duration of diabetes in this
study was not related to the anthropometric measurement of the children (p>0.05) although
it was significantly associated with the HbA1c level of them (p<0.05).This study results
observed growth alteration among children with diabetes in association to their HbA1c level
and age at diagnosis, which suggests that, diabetic children should be undertaken for routine
monitoring of growth and glycemic control to provide with timely and adequate interventions
to prevent growth delay among them.
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INTRODUCTION

The increasing incidence of diabetes among children
is a growing public health concern.1Type 1 diabetes
is highly prevalent type of diabetes among children
and adolescent diabetic patients and recent study in
Bangladesh showed that, out of 100 diabetic
individuals (under 22 years), 84 respondents had type
1 diabetes. 2 Per year, the national incidence rate of

type 1 diabetes among children (0 to 19 years) has
been reported to be at 8 out of 10000. 3Longitudinal
study results observed that, children who developed
diabetes earlier the age of 10 years, live nearly 18 years
shorter in case of female and nearly 15 years shorter
in case of male in comparison to the non-diabetic
people. 4 Which emphasizes the necessity of the
constancy of management of these patients.
Treatment of diabetic children is complicated as it
requires lifelong care along with close monitoring of
glycemic level and strict adherence to the prescribed
management.5Marinating the body insulin level
through exogenous administration to keep the blood
sugar level in control is the mainstream treatment
strategy for these patients. 6It is recommended to keep
their HbA1C level lesser than 7.5%.7 One of the focus
treating these diabetic children are to maintain the
normal physical development. 8Research estimation
suggests that, poor glycemic control can impact the
normal growth of a child in negative way. 9 Growth
retardation have been found to be prevalent among
11–14% of diabetic children.10Appropriate childhood
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growth is essential to reach the full development
potential in later life. 11The absolute mechanism of
growth retardation in children with Type I diabetes
has not been established yet, although, among these
children, IGFs (insulin like growth factors) and
IGFBPs (IGF binding proteins) have been found to be
notably reduced 12, whereas, IGFs and IGFBPs are
important factors for the linear growth.13

As childhood is the most vital developing period, thus,
rigorous analysis of the overall diabetic status as well
as growth competence is very essential to reduce the
morbidity and mortality associated with this disorder.
Therefore, the present study assessed the height and
weight of diabetic children in association to their
diabetic status which might aid in understanding
the current situation of this disease impact on growth
of children in Bangladesh, as, data on this prospect
is scarce in our country.

METHODS

Study methods and selection of study subjects: This
research work was carried out with a cross sectional
study design. 148 Study participants were selected
sequentially from the diagnosed cases of type 1
diabetes (age: 9-15 years) with 5yrs diabetes duration,
attending the outpatient department of a selected

tertiary care level diabetes specialized hospital, who
met the selection criteria of the study.

Data collection and analysis: Face to face interview
was conducted with a semi-structured questionnaire
to collect data. Data regarding the age at diagnosis,
duration of diabetes and glycemic control in terms of
glycosylated hemoglobin (HbA1C) level has been
checked and recorded from the medical records.
Anthropometric measurements in terms of standing
height and weight was measured with standardized
technique and BMI of the participants was calculated
and recorded. With the recorded measurements,
participants were categorized according to the
reference growth chart. 14The collected data were
analyzed by  IBM SPSS (statistical package for social
science) software, version 22. Necessary tabulations,
charts and diagrams were drawn for summarizing
and easy visual presentation of data.

Ethical considerations: Ethical approval from the
respective authority before conducting the study has
been taken.After selecting the study participants
according to the selection criteria of the study,
guardians were approached and their informed
written consent has been gathered before collection
of data.

RESULTS

Table I:  Height and Weight of the Children (n=148) in Relation to their HbA1c level

             HbA1c level
£7.50 n=2 7.50to9.00 n=24 ³9.00 n=121 p value

Total N % N % N %
Height Less than reference value 96 2 2.08 11 11.46 83 86.46 0.003

Normal range 39 0 0.00 6 15.38 33 84.62
Greater than reference value 13 0 0.00 7 53.85 6 46.15

Weight Less than reference value 92 0 0.00 8 8.70 84 91.30 0.000
Normal range 36 2 5.56 7 13.00 27 75.00
Greater than reference value 20 0 0.00 9 45.00 11 55.00

BMI £24.99 141 2 1.4 19 13.5 120 85.11 0.000
25.00-29.99 6 0 0 5 83.3 1 16.67
³30.00 1 0 0 0 0 1 100

Duration of £5 18 2 11.1 4 22.2 12 66.67 0.000
diabetes (years) 6-7 67 0 0 4 5.97 63 94.03

³8 63 0 0 16 25.4 47 74.6
Age at diagnosis £4 40 0 0 14 35.00 26 65.00 0.000
(years) 5-9 93 2 2.2 4 4.3 87 93.55

³10 15 0 0 6 40.00 9 60

Chi-square test was done after adjusting with Fishers exact to reach the value
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This study has observed that, the fraction of diabetic
boys and girls was 76 (51.4%) and 72 (48.6%)
respectively. The HbA1c level among them was
below 7.50% for 2 (1.35%), 7.5 to 9% for 24 (16.22%)
and above 9% for 121 (81.76%) of them. The height
of the children was less than reference value for 96
(64.86%), within normal range for 39 (26.35%) and
greater than reference range for 13 (8.78%) of them.
Among the children with height less than reference
range, 86.46% of them had the HbA1c level 9.0% or
more than that. Among the children with height
greater than the reference range, 46.15% of them had
HbA1c level 9.0% or above. The weight of the children
was less than reference value for 92 (62.16%), within
normal range for 36 (24.32%) and greater than
reference range for 20 (13.51%) of them. Children
with HbA1c level of 9.0% or more had 91.3% of the
children whose weight was less than the reference
range. Observation of the BMI of the children
showed that, 85.11% of the children with BMI less
than 25 kg/m2 had the HbA1c level of 9.0% or more.

Children who had diabetes for less than 6 years,
among them 66.67% had HbA1c level 9.0% or more,
children with diabetes duration 6 to 7 years among
them 94.03% had HbA1c level 9.0% or more. Among
the children who has been diagnosed with diabetes
before the age of 5 years, 65.0% of them had, who
had been diagnosed between 5 to 9 years, 93.55% of
them and who had been diagnosed at 10 years or
later, 60.0% of them had HbA1c level of 9.0% or more.
According this study findings, HbA1c status was in
significant association with the height, weight and
BMI; it was also dependent on the duration of the
diabetes as well as the age at diagnosis of diabetes
(p<0.05) (Table I).

On evaluation of the growth of the children in relation
to their age at diagnosis of diabetes has showed that,
the height of the children was significantly associated
with the age at diagnosis in case of girl diabetic
children. The weight of the children was significantly
associated with the age at diagnosis both in case of
girls and boys (p<0.05) (Table II).

Table II :  Height and Weight of the Boys (n=76) and Girls (n=72) in Relation to Their Age at Diagnosis of

Diabetes

Age at Diagnosis Less than Normal Greater than p
referencevalue Range referencevalue value

Years Total N % N % N %

Height Girls £4 18 6 33.3 11 61.1 1 5.56 0.006

5-9 41 26 63.4 14 34.1 1 2.44

³10 13 9 69.2 1 7.7 3 23.08

Boys £4 22 16 72.7 2 9.1 4 18.18 0.445

5-9 52 37 71.2 11 21.2 4 7.69

³10 2 2 100 0 0 0 0

Weight Girls £4 18 9 50 9 50 0 0 0.011

5-9 41 22 53.7 13 31.7 6 14.63

³10 13 3 23.1 4 30.8 6 46.15

Boys £4 22 14 63.6 3 13.6 5 22.73 0.012

5-9 52 44 84.6 6 11.5 2 3.85

³10 2 0 0 1 50 1 50

Chi-square test was done after adjusting with Fishers exact to reach the value
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The impact of duration of diabetes on the
anthropometric measurements have been tried to
observed. It has been seen that, the duration of
diabetes was not in statistically notable in regard of
height or weight among diabetic boys or girls (p>0.05)
(Table III).

DISCUSSION

Childhood is the important developmental period
where proper growth is attributed by adequacy of
endocrine function, as well as nutrition obtainability.
15 Being the most common endocrine disorder among
children, type 1 diabetes itself interferes with nutrient
metabolism, thus increases the probability of growth
impediment among them. 16 It has been observed that,
the diabetic children under this study were in poor
control of glycemic status in most instances ((81.76%),
which also found to be a significant determinant of
short stature (86.46%), poor weight (91.30%), poor
BMI (85.11%) among the children (p<0.05).
Comparable to this finding, another study found that,
among the diabetic children, poor HbA1c level group
of children gained less height than the children with
fair metabolic control. 17 Likewise weight also found
to be affected in case of diabetic children compared to
that of the non-diabetic children in other study. 18Also,
poor metabolic control observed to be concomitant
with poor BMI in a long term retrospective study on 5
to 17 years old diabetic children. 19

In this study, the age at diagnosis found to be in
significant association with the height and weight of
the girls and with the weight of the boys (p<0.05).
Previous study results showed that, diabetic children
with prepubertal onset of diabetes had lower final
height than the diabetic children who had the diabetic
onset at the puberty or after that. 17Lower weight for
age of the children was not found to  be significantly
affected by age at diagnosis of diabetes in other
studies, although younger age of onset observed to be
prevalent with lower weight for age z score in
comparison to their control (p>0.05). 20In our study,
age at onset also was significantly associated with
the glycemic control which is similar to other study
observation, where it was concluded that, younger
age at onset of diabetes found to be a predictor of poor
growth and poor glycemic control. 21In this study,
the duration of diabetes was not in significant relation
to the anthropometric findings of the children, which
was parallel with the findings of another study. 22

CONCLUSION

Glycemic control as well as age at diagnosis found to
be important factor to impact the growth among the
children with type 1 diabetes. It is recommended to
conduct large scale follow up study to assess the
growth among the children, who have the onset of
diabetes during their pre-pubetrtal to pubertal period.
These children also require to be under strict

   Table III: Height and Weight of the Boys (n=76) and Girls (n=72) in Relation to The Duration of Diabetes

Duration Less than Normal Greater than p
referencevalue Range referencevalue value

Years Total N % N % N %
Height Girls £5 8 8 100 0 0 0 0 0.059

6-7 33 20 60.6 11 33.3 2 6.06

³8 31 13 41.9 15 48.4 3 9.68

Boys £5 10 7 70.0 3 30.0 0 0.00 0.251

6-7 34 27 79.4 5 14.7 2 5.88

³8 32 21 65.6 5 15.6 6 18.75

Weight Girls £5 8 4 50 1 12.5 3 37.5 0.166

6-7 33 15 45.5 11 33.3 7 21.21

³8 31 15 48.4 14 45.2 2 6.45

Boys £5 10 7 70 3 30 0 0 0.299

6-7 34 28 82.4 3 8.8 3 8.82

³8 32 23 71.9 4 12.5 5 15.63

Chi-square test was done after adjusting with Fishers exact to reach the value
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supervision so as to avoid growth retardation among
them and also to prevent poor glycemic control
associated acute and long term complications.
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