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ABSTRACT
Background: Metabolic derangements in diabetes grossly affect
components of body composition particularly the fat mass.
Adequate glycaemic control is key to the reduction of risks of
associated complications.
Objectives: To determine the pattern of glycaemic control and
body composition in children and adolescents with type 1
diabetes mellitus (T1DM).
Methodology: This was a cross sectional descriptive study
conducted in three centres in South-East Nigeria. Subjects were
T1DM patients attending diabetic clinics at the hospitals who
were consecutively recruited while controls were normal school
children.
Body composition was determined using bio-electrical
impedance analysis method.
Data was collected using a semi -structured proforma designed
for the study and was subsequently analysed using SPSS version
22.0. The level of statistical significance was set at p< 0.05.
Results: A total of 108 children and adolescents comprising 54
diabetic patients and 54 controls (age and sex matched) were
studied. The mean age of the subjects was 16.3 ± 3.5 years.
Majority of the patients had high HbA1c, with a mean and range
values of 11.3 ± 2.4 and 7.0 – 13.0%, respectively. The body
composition parameters among subjects including the body
mass index, skeletal muscle percentage, visceral fat percentage
and resting metabolic rate were lower than that of the controls.
Conclusion: A majority of the subjects had poor glycaemic
control with overall lower measured body composition
parameters. There is need to improve glycaemic control and
maintain normal body composition in children and adolescents
with T1DM in order to minimize the risks of diabetic
complications in them.
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INTRODUCTION
Type 1 diabetes mellitus (T1DM) is an
autoimmune disorder arising from selective
inflammatory destruction of pancreatic beta
cells resulting in loss of insulin secretory
reserve. It manifests with weight loss,
ketoacidosis, acute onset and exogenous
insulin dependency in children.1,2
With global pandemic rise in the prevalence
of type 2 diabetes mellitus (T2DM), there
has also been an increase in the burden of
T1DM in children. In Nigeria, the actual
burden of T1DM in children is not known.
Some available hospital-based data report
prevalence of type 1 diabetes as ranging
from 0.1 to 2.3 per 1000.3,4,5,6
Usually, T1DM is known to impact
negatively on childhood growth. The poor
growth in addition to delayed pubertal
growth spurt in diabetic children could be
due to abnormalities in physiological bone
growth and altered growth hormone-insulin
like growth factor-insulin (GH-IGF-I) axis.7
Metabolic derangements in diabetes grossly
affect components of body composition
particularly the fat mass.8
There has been rising prevalence of
childhood overweight and obesity in the
past 2 decades in those with type 2 diabetes
mellitus (T2DM) as well as T1DM.9 Patients
with T1DM have been known to have lower
body mass index compared to non-diabetic
controls, however current research findings
suggest otherwise.9
The current global trend of rising obesity
prevalence has increased at a much higher
rate in those with T1DM compared with the
non- diabetic population.9
Also, there has been cases of “double
diabetes mellitus” in which patients with
T1DM equally manifest clinical signs of
T2DM, mainly obesity and insulin resistance
putting such individuals with T1DM at risk
of having metabolic syndrome characterized
by central obesity, hypertension, high
density lipoprotein reduction, elevated
www.orientjom.com
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serum triglycerides and high fasting
glucose.10 Metabolic syndrome equally
increases the risk of cardiovascular disease
in them by 1.7-folds.11
With the likelihood of increased adiposity
and cardiovascular risk in individuals with
T1DM, such patients in their early phase of
presentation exhibit lower body mass index
(BMI) and percentage body fat relative to
normal population resulting from insulin
deficiency which leads to catabolic state that
is mainly lipolytic. However, the body
composition is normalized in about 6weeks
of insulin therapy as patients gain more fat
than lean mass.11,12,13
Body composition in children with T1DM
varies significantly during the course of the
disease, and in most patients an excess
accumulation of fat mass develops.12,13
T1DM is generally associated with increased
risk of diverse complications, with poor
metabolic
control
leading
to
microangiopathy and diabetic nephropathy.
Also uncontrolled or poorly controlled
diabetes mellitus adversely affects bone and
muscle (lean body) mass in addition to
impairing their normal function.14,15
Assessment of body composition is now of
increasing interest for routine monitoring of
treatment efficacy, including weight loss
interventions in many chronic childhood
disease conditions including T1DM.16
Use of BMI is the most common method of
determining adiposity, however BMI may
not differentiate fat mass from fat free mass,
and generally has a poor predictive index of
body fat.17
Several laboratory methods have been
employed to determine body composition
indices including underwater weighing,
anti-displacement
plethysmography,
deuterium dilution, dual energy x-ray
absorptiometry
(DXA),
computerized
tomography (CT), and magnetic resonance
imaging (MRI).18 DXA has been validated
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for measuring body composition in children.
However, it is expensive with increased
likelihood of patients’ exposure to low
density radiation in addition to the
procedure being time consuming, hence
limiting the use of DXA to field research
mainly 16, 18
Bio-electric impedance analysis (BIA) has
been validated in clinical settings as a
screening tool for measuring body
composition with results comparable to the
gold standard tools such as hydrodensitometry and DXA.19,20 BIA has also been used
clinically to determine body composition in
children with sickle cell anaemia in our
setting with promising results.20,21
BIA is simple to use, rapid, non-invasive,
portable, cost- effective and free of risks to
the patients.22 It also differentiates fat free
mass from fat mass by measuring the
resistance of the body as a conductor to very
small alternating current.20
Studies in body composition among
paediatric and adolescent type 1 diabetic
populations are scarce in sub-Saharan
Africa.
Growing number of children with T1DM are
now becoming overweight and obese, hence
the International Society of Paediatric and
Adolescence
Diabetes
(ISPAD)
has
recommended that carers of children with
T1DM should ensure that they achieve and
maintain appropriate BMI and waist
circumference among others, to avoid
developments of possible cardiovascular
complications in them and further
compound treatment outcomes and life
expectancy. 23
This study will help in establishing the
baseline body composition among children
with T1DM in our setting so that those with
high
body
composition
parameters
including body fat, visceral fat and BMI
among others could be recommended to
undergo evaluation of their lipogram and
appropriate measures taken to avoid the
www.orientjom.com
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development
of
complications in them.

cardiovascular

The aim of the current study was to
determine the body composition of children
and adolescents with T1DM using bioelectrical impedance analysis method in
addition to their glycaemic control at three
different centres in South-East Nigeria.
METHODOLOGY
Study design and setting
This was a cross sectional descriptive study.
The study was conducted in the
Endocrinology Units of the Department of
Paediatrics,
Alex
Ekwueme
Federal
University Teaching Hospital Abakaliki
Ebonyi State, University of Nigeria Teaching
Hospital, Enugu and St. Charles Borromeo
Hospital Onitsha Anambra State, Nigeria
from 1st January to 30th April, 2019.
Ethical considerations
Study ethical approval was sought and
obtained from the Human Research Ethics
committee of the University of Nigeria
Teaching
Hospital,
Ituku-Ozalla,
Enugu(Approval
NumberNHREC/05/01/2008B-FWA000024581RB00002323)
while
permission
was
obtained from the Ministry of Education,
Enugu State of Nigeria to use the schools for
the study of the controls. Further
permissions to use the selected schools were
obtained from the respective Head Teacher
and Principal as the case may be.
Informed written consent was also obtained
from each parent/guardian while assent
was obtained from older children and
adolescents among subjects and controls
respectively.
The age of each control was confirmed from
their respective class register and /or birth
certificate.
Sampling method
Subjects comprised children and adolescents
aged 0 to 20 years attending the Paediatric
clinics and diagnosed with type 1 diabetes
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mellitus (T1DM) based on a single random
blood glucose of greater than or equal to
11.1mmol/l in conjunction with typical
symptoms of diabetes (polydipsia, polyuria,
and polyphagia) or random blood glucose
of greater than or equal to 11.1mmol/l on
two separate occasions with or without
symptoms.25
Also, controls were normal school children
who were age and sex matched and
confirmed to be non- diabetic.25
The subjects were recruited consecutively
upon their routine attendance to paediatric
endocrinology clinics at the three study sites
while age and sex matched normal children
who served as controls were selected from
two public primary and two co-educational
secondary schools in Enugu urban using
multi- stage sampling method.
A list of the public primary and secondary
schools in the six densely populated areas of
Enugu metropolis was drawn from where
schools were selected by simple random
sampling. There were about ten primary
and secondary schools respectively in the 6
densely populated areas of the Enugu urban
(Emene, Achara Layout, Uwani, Abakpa,
Trans- Ekulu, and New Haven). Two
primary and two secondary schools
respectively were selected by simple
random sampling method from the list of
schools in these six densely populated zones
of Enugu urban. Each primary school has
classes 0ne to six while each secondary
school has junior secondary class one to
senior secondary class three. Each class has
an average of 160 pupils/students as the
case may be. In the selected schools, the
children were stratified according to their
classes and in each class, they were further
stratified based on their sex. The controls
were then selected by the use of systematic
sampling method where the first child was
selected by simple random sampling, and
every other fifth child was equally selected.
A total of ten children; 5 from each primary
school were selected. Similarly, twenty-two
children were selected from each of the two
www.orientjom.com
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selected secondary schools giving a total of
44 students. In all, a total of 54 controls
comprising normal primary and secondary
schools’ children were recruited and
studied.
The social class of each child was
determined using the criteria proposed by
Oyedeji, in Ilesha, Nigeria with stratification
into five different classes (social classes I to
V).26 In this method the social class of each
child
was
determined
using
the
occupational status and highest educational
attainment of the two parents. In cases
where one of the parents is late the social
class of the child was determined with that
of the living parent or guardian/s. The
social class of each subject was further
stratified into upper (social classes I and II),
middle (social class III) and lower (social
classes IV and V) classes.26
All subjects and controls were subjected to
clinical
examinations
including
measurement of their height to the nearest
0.1cm, using stadiometer following standard
protocols while their weights were
measured with a Tanita HD- 314 portable
bathroom scale and has a maximum
recordable weight of 110kg. At the
beginning of each measurement day,
accuracy of the weighing scales is checked
by using a known standardized weight
placed on the scale. Before each
measurement, the scale is usually turned to
“zero” to correct for zero error. The children
were measured wearing a single layer of
light/outdoor clothing. Weights were
measured in kilograms to the nearest
100gram.
Blood pressure was measured using
mercury in glass sphygmomanometer
(Accoson®) with a cuff size that covered at
least two-thirds of the child’s right arm in a
sitting position. Three different readings
were taken consecutively and the average
was taken as actual blood pressure.
The blood pressure percentile (for systolic
and diastolic blood pressure) for each
selected subject was read off from the fourth
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report on diagnosis, evaluation,
treatment of high blood pressure.

and

In
children
and
adolescents,
prehypertension was defined as a systolic
and/or diastolic blood pressure greater than
or equal to 90th percentile but <95th
percentile for age, gender and height. For
adolescents,
pre-hypertension
was
considered if blood pressure was greater
than or equal to 120/80mmHg but less than
95th centile.27,28
The various body composition parameters
were determined using the BIA device
(Omron BF 511: Medizin Technik,
Mannheim, Germany). Parameters were
measured with subjects barefoot and
dressed in light underwear following
manufacturer’s instructions, by one of the
researchers. 29
Bio- impedance analysis device, Omron BF
511, uses eight electrodes in a tetrapolar
arrangement and requires the subject to
standard on a metal foot pads with bare feet,
grasping a pair of electrodes fixed on a
handle with arms extended in front of the
chest.29,30
Data from each subject were documented in
a semi-structured proforma designed for the
study. Data were analysed using Statistical
Package for Social Sciences (SPSS) version
22.0 (Chicago IL).
Comparisons between T1DM children and
adolescents (subjects) and healthy controls
(non- diabetics) for various anthropometric
variables were done using student t- test
and chi-square where applicable. The level
of statistical significance was set p< 0.05.
RESULTS
A total of 108 subjects comprising 54
diabetics and 54 sex and age matched
controls were recruited. Forty-eight of the
diabetics were from FETHA, while four and
two were from UNTH Enugu and St Charles
Borromeo respectively. All the controls were
recruited from two schools in Enugu.
www.orientjom.com
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Most of the subjects were males, 38(70.4%)
with a male to female ratio of 2.4:1.
The mean age of the subjects and controls
were 16.26 ± 3.50 and 16.15 ± 3.50years,
respectively (p>0.05).
Majority of the subjects were older children
and adolescents 48(88.9%) aged more than
10 years and were comparable with the
controls.
Most of the mothers of study participants
had at least secondary education 34(63.0%)
while majority were of lower socioeconomic class (social classes 4 and 5)
accounting for 32(59.3%) for each of the
subjects and controls (Table 1).
The mean age at diagnosis of T1DM in
subjects was 13.59 ±3.39years and most
presented with diabetic ketoacidosis,
40(74.1%).
There was good compliance to clinic
attendance among subjects (those aged
between 6 and 10years= average of 7times
per year while those aged more than 10
years had average of 12 attendance per
year), see Table 2.
Average mean daily injectable insulin
dosing among subjects was 17.98 ± 56.12𝑖𝑢
with majority on twice daily dosing,
46(85.2%) and receiving higher dosing in the
mornings (mean morning dose: 49.73 ±
83.15𝑖𝑢) as well as practising selfadministration of insulin injection, 52(96.3%)
Twenty-eight (51.9%) of the subjects
occasionally missed their insulin injections.
Main reasons for missed insulin injections
were due to financial constraints, 4 (100.0%)
and out of stock of medication in the nearby
pharmacy, 2(50.0).
A majority (no.=34, 63%) also routinely test
for their blood glucose prior to
administration of insulin injection and
mostly two or more times per day 46(85.2%).
Among those who did not test their blood
glucose before the administration of insulin,
8(100.0%), lack of strip, financial constraint
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and fear of needle prick were the main
reasons for not testing their blood glucose.
Table 1. Sociodemographic Characteristics
of Subjects and Controls
Subjects Controls Total
(n= 54) (n= 54)
(n=
108)
Mean
Age
(years)

16.26
± 3.50

16.15
± 3.50

Sex
Male
Female

38(70.4)
16(29.6)

38(70.4)
16(29.6)

Age
(years)
6 - < 10
≥10

6(11.1)
48(88.9)

6(11.1)
48(88.9)

Maternal
Education
Primary
Secondary
Tertiary

16.26
± 3.50

Vol 31[3-4] Jul-Dec, 2019

8(14.8%)
had
moderate
(2-6times)
hypoglycaemia.
Majority of the patients had high HbA1c,
mean 11.26 ± 2.37 (7.0 – 13.0) %.
None of the subjects had hypertension as 52
(96.3%) had normal blood pressure while
two (3.7%) had pre-hypertension (Table 4).
Similarly, all the controls, 54 (100%) had
normal blood pressure. All the participants
had normal renal function on serum
creatinine and glomerular filtration rate
assessment
The subjects and controls were sub-divided
into two age brackets – younger (aged 0 to 9
years) and older (10-20years) respectively.
The mean weight of the younger subjects
was 24.40 ± 0.36kg while that of the controls
was 25.63±2.23kg (p= 0.309).
Table 2. Clinical Characteristics of Subjects
Characteristics
Frequency (%)

20(37.0)
16(29.6)
18(33.3)

20(37.0)
16(29.6)
18(33.3)

Mean Age at
diagnosis (years)

13.59 ± 3.39

Mode of first
presentation (n= 54)
DKA

40 (74.1)

Not in DKA but sick

14 (25.9%)

Yearly frequency of
clinic visit (n= 54)
6 - <10 years
≥ 10 years

14 (25.9)
40 (74.1)

Previous hospitalization
(n= 54)
Yes

36 (66.7)

Similarly, most of the subjects with T1DM,
38(70.4%) got the replenishment of their
injection insulin stock through Federal
Ministry of Health assisted support, in those
attending Alex Ekwueme Federal University
Teaching Hospital Abakaliki (Table 3).

No

18 (33.3)

No of hospitalizations
(n = 54)
1–2

38 (70.4)

3–4

12(22.2)

In terms of subjects’ glycaemic control –
number of mild hypoglycaemia was (0 1time) in 46(85.2%) of the subjects, while

≥5

4(7.4)

Socioeconomic
Class
Upper
class

14(25.9)

14(25.9)

Middle
class

8(14.8)

8(14.8)

Lower
class

32(59.3)

32(59.3)

www.orientjom.com
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Table 3.
Injectable Insulin Usage
Characteristics among subjects (n = 54)
Characteristics
Freq (%)
Type of Insulin used
(n= 54)
Humulin 70/30 (combined
insulin isophane+
insulin regular)

36(66.7)

Regular Insulin +
Intermediate (premixed)

6 (11.1)

Lautus (Insulin Glargine) +
Actrapid (Regular insulin)

4

Regular Insulin + Isophane
(intermediate acting insulin)

2 (3.7)

Mixed

6 (11.1)

Insulin dosing (Mean ± SD)
Total daily dose
Morning dose
Evening dose

(7.4)

17.98 ±
56.12𝑖𝑢
49.73 ±
83.15𝑖𝑢
26.56 ±
42.47𝑖𝑢

Insulin daily dosing frequency
Twice Daily

46(85.2)

Multiple Daily dosing (≥ 3)

8 (14.8)

Missed
(n=54)
Yes

insulin

medications
28(51.9)

No

26(48.1)

How frequently is medication
missed? (n=28)
Rarely
9 (32.1)
Occasionally

15(53.6)

Stopped Insulin for several days

4 (14.3)

Reasons for
insulin (n = 4)

discontinuing

www.orientjom.com
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Financial

3 (75.0)

Out of stock in
nearby pharmacy

2 (50.0)

Injects insulin by self (n = 54)
Yes

52(96.3)

No

2

(3.7)

Routine testing of Blood
Glucose before insulin dosing
(n = 54):
Always
34(63.0)
Sometimes

20(37.0)

Blood Glucose monitoring
(n=54)
2 times or more per day
46(85.2)
Once daily

4

(7.4)

Occasionally

4

(7.4)

Source
of
payment
insulin/strips used (n = 54)
Out of pocket

of
12(22.2)

Government supported

38(70.4)

NHIS*

4

(7.4)

Reason for not testing Blood
Glucose (n = 8)
Lack of strips
8 (100)
Financial

8 (100)

Fear of needle pricking

4

(50)

*NHIS: National Health Insurance Scheme
However, the mean weight of the older
subjects (48.84±8.73kg) was lower than that
of the controls (65.69 ± 8.58kg) and the
difference was statistically significant
(p=0.000).
Also, the mean height of the older subjects
(161.38±9.15cm) was lower than that of the
controls (172.06±9.64cm) and the difference
was statistically significant (p=0.024).
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Table 4. Glycaemic and BP control among
children and adolescents with type 1
diabetes mellitus
Characteristics
Frequency
(%)
Number and severity
of hypoglycaemia per
week
Mild (0 – 1 time)
46(85.2)
Moderate (2 – 6 times)

8 (14.8)

Classification of blood
pressure (n=54)
Normal

52 (96.3)

Pre-hypertension

2 (3.7)

Hypertension

0(0)

Mean DKA in the last 1
year
(n= 18)

1.0 ± 0.00

HbA1C (Gylcosylated
Haemoglobin)
Range

7.0 – 13.0

Mean

11.26 ± 2.37

Blood pressure
Systolic (mean)

100.3 ± 14.92

Diastolic (mean)

63.6 ± 13.810

The mean height of the younger controls
(128.50±3.38cm) was higher than the age and
sex matched subjects (mean height:
124.56±4.48cm). However, the difference
was not statistically significant (p=0.309)
while the mean height of the older subjects,
161.38±9.15cm was lower than that of the
controls 172.06±9.64cm and the difference
was statistically significant (p=0.024).
Similarly, the older subjects had lower
mean body mass index (BMI 18.83± 2.07
Kg/m2 compared to their counterparts in
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the controls group who had 22.00 ±
2.84kg/m2 and the difference is statistically
significant (p= 0.001) as shown in Table 5.
The mean skeletal muscle percentage of
younger and older subjects respectively was
low compared to the controls. There was
statistically significant difference (p= 0.033)
in the mean skeletal muscle percentage of
the younger subjects aged 6 to <10years
with T1DM as shown in Table 5.
The mean resting metabolic rate (RMR) in
younger and older subjects were generally
lower compared with the controls and the
mean difference in older subjects and
controls
was
statistically
significant
(p=0.000) as shown in Table 5.
Mean body fat percentage was lower in
older subjects compared to counterparts in
the control group, while among younger
T1DM subjects even though they had higher
mean body fat percentage than controls, the
difference was not statistically significant
(p=0.746).
The visceral fat percentage of subjects was
generally low. In the younger T1DM
subjects the visceral fat was not recordable.
Similar findings were observed in the
controls (Table 5). However, the older
healthy controls who had recordable
visceral fat percentage had higher mean
visceral fat percentage of 4.08± 1.14
compared to 1.-73 ± 1.53 among the
comparable subjects and the difference was
statistically significant (p= 0.000).
Generally, T1DM subjects had lower
measured body composition parameters
compared with controls. Also, among the
subjects the older ones aged ≥10 years
showed lower body composition indices
including weight, height, BMI, visceral fat
percentage, skeletal muscle percentage,
body fat percentage compared to their age
and sex matched controls.
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Table 5. Summary of Anthropometric Measurements in subjects and Controls
Characteristics

Height (cm)
Weight (cm)
BMI (kg/m2)
Skeletal Muscle (%)
Body fat (%)
Visceral fat percent
Resting metabolic
Rate
(Kcal/kg)

0 – 9 years of age
Subjects (n=6)

Controls (n=6)

pvalue

10 – 20 years of age
Subjects
Controls
(n=48)
(n=48)

p-value

124.56 ± 4.48
24.40 ± 0.36
15.77 ± 1.16
29.07 ± 0.71
16.2 ± 3.91
0.000 (0.00-0.00)
1056.66 ± 10.97

128.50 ± 3.38
25.63 ± 2.23
15.50±0.76
30.83±0.64
15.27±3.11
0.00(0.00-0.00)
1077.66±42.74

0.309
0.397
0.755
0.033*
0.746
0.456

161.38 ± 9.15
48.84 ± 8.73
18.83±2.07
41.01±5.71
13.61±5.94
1.73±1.53
1338.04±171.17

0.024*
0.000*
0.001*
0.576
0.361
0.000*
0.000*

DISCUSSION
Diabetes is becoming an increasing cause of
morbidity and mortality globally, with
about 250 million people living with
diabetes globally and half a million are
children under the age of 15years diagnosed
with T1DM.31
In the present study about 54 children with
T1DM are currently accessing care in two
major teaching hospitals and one major
missionary hospital providing healthcare
services in the southeast part of Nigeria.
There is paucity of paediatric data on child
and adolescent diabetes in the sub- Saharan
African (SSA). According to published
studies, the prevalence of T1DM among
school children was 0.33 per 1000 persons in
Nigeria, and 0.95 per1000 in Sudan, while an
incidence of 1.5 per 100,000 children and
adolescents was reported in Tanzania. 32,33,34
Plausible reasons for low prevalence of
diabetes among African populations could
possibly be due to delayed, under- and misdiagnosis; and poorer prognosis in addition
to genetic susceptibility which has also been
documented among African Americans in
the United States of America.3,4
The
mean
age
at
initial
presentation/diagnosis of our patients was
13.59 ±3.39years. However, an earlier similar
study in Abakaliki Nigeria, has reported a
median age of 11.4years.3 It is known that
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172.06 ± 9.64
65.69±8.58
22.00±2.84
41.82±4.92
15.53±7.05
4.08±1.14
1556.11±214.64

the prevalence of T1DM increases with age
as was corroborated in the current study.
Care of children with T1DM in SSA has
variously been reported to be sub-optimal
and mostly attributable to high level of
poverty among a majority of the population,
lack of government support and nonfunctional health insurance schemes; in
addition to high cost and poor availability of
insulin, limited access to other consumables
necessary for optimal diabetic care including
syringes, blood glucose level monitoring
devices, monitoring of Hb1Ac among
others.3,4,31,35,36,37
Similar findings were observed in the
current study with many patients not able to
monitor their blood glucose and HbA1c
adequately in addition to inadequate
supplies of insulin formulations owing to
high cost, storage concerns and out of stock
“syndrome”.
Applications
of
these
standards of care are key to good glycaemic
control among the patients with T1DM.
In the present study, the mean Hb1Ac was
11.26± 2.37 with a range of 7.0- 13.0%.
However the ISPAD consensus guidelines
has recommended at least once per year
testing of glycosylated haemoglobin among
individuals with T1DM with a treatment
goal of HbA1c of <7.5%, 23 showing that
majority of our patients still fall short of the
desired treatment goal due to concerns
related to inadequate dosing of insulin,
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monitoring of blood glucose and inadequate
nutrition as well as its supervision.
Most of the patients had normal blood
pressure with only two having blood
pressure in the pre-hypertensive range.
Though
the
prevalence
of
arterial
hypertension and pre-hypertension were
higher in diabetics generally compared to
healthy non-diabetics even when diabetic
nephropathy symptoms are absent in them,
38Sheyile et al 39 had corroborated the
finding of normal arterial blood pressure in
their cohort similar to the findings in the
present study.
The T1DM subjects overall recorded lower
measured body composition parameters
including body mass index, visceral fat,
skeletal muscle percentage and resting
metabolic rate compared with controls
except for body fat percentage in which the
younger subjects aged 6 to9years had higher
mean body fat than controls though the
difference was not statistically significant.
These findings corroborate a report in
children and adolescents with type 1
diabetes who have sub-optimal body
composition though with higher fat mass
and lower bone mass.40
In variation to the fact that optimal
glycaemic control helps to prevent
associated diabetic complications as it acts
on serum concentration of total cholesterol,
low density lipoprotein and triglycerides;
however, it supports greater weight gain
and increase in percentage body fat than
conventional treatment.39
Adequate insulin therapy with good
glycaemic control is known to promote
increased adiposity among children and
adolescents with type 1 diabetes as they
tend to have increased body mass index
with resultant metabolic syndrome and
cardiovascular complications.13
In the current study plausible reasons for the
lower body composition parameters among
subjects could be due to poor growth on
presentation,
low socio-economic
www.orientjom.com
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background with many on government
support for provision of insulin, glucometer
and its strips monitoring of blood glucose as
well as HbA1c which most of the time the
supply is erratic and hence poor glycaemic
control in them with resultant low body
composition.
International society for Paediatric and
Adolescent Diabetes (ISPAD) advocates
multi-disciplinary team approach in diabetic
care including efforts to prevent overweight
and obesity in order to avoid the risk of
development of metabolic syndrome.23All of
the patients in the current study have
recorded low body mass index owing to
their inadequate insulin dosing with limited
access to insulin and glucose monitoring
equipment and consumables that enabled
adequate glycaemic control in them.

In conclusion, majority of the subjects with
T1DM had poor glycaemic control with
overall lower measured body composition
parameters including body mass index,
visceral fat, skeletal muscle percentage and
resting metabolic rate compared to controls
except for body fat percentage in which the
younger subjects had higher mean value
than their age and sex matched controls.
There is need to improve glycaemic control
and maintain normal body composition
parameters in children and adolescents with
T1DM in order to minimize the risks of
diabetic complications in them.
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