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ABSTRACT

Introduction: This study aims to identify the prevalence and risk factors for dyslipidaemia and hypertension in the
paediatric population with diabetes at Universiti Sains Malaysia (USM) Hospital, Kelantan, Malaysia. Materials and
methods: This retrospective study was conducted at USM Hospital with a total of 132 patients below 18 years old with
at least 6 months of diabetes recruited. The demographic data, diabetic profiles, anthropometric measurements, and
biochemical profiles, including HbA1c and lipid profiles, were gathered from the patient’s medical records. Multiple
logistic regression was utilized to assess the relationship between dyslipidemia and hypertension risk variables in chil-
dren with diabetes mellitus. Results: A total of 132 patients were studied, 53.8% of whom were female, with a median
age of 16.0 (13.0-17.0) years and an age of diagnosis of 10.0 (8.0-12.0) years. We discovered that dyslipidaemia and
hypertension were prevalent in 62.1% and 19.7% of the participants. The multiple logistic regression analysis results
showed that systolic blood pressure (mmHg) (adjusted OR, 95% CI) 1.07 (1.02, 1.12), diabetes duration (years) 1.76
(1.37, 2.25) and HbATc value 1.35 (1.06, 1.72) were the significant prognostic factors for dyslipidaemia. Meanwhile,
weight (kg) 1.16 (1.07, 1.25), diabetes duration (years) 1.49 (1.14, 1.96), HbA1c (%) 1.56 (1.12, 2.15), and LDL value
(mmol/L) 2.98 are significant factors for hypertension. Conclusion: The prevalence rates of dyslipidaemia and hyper-
tension in paediatric diabetes mellituspatients referred to our centre were 62.1% and 19.7%, respectively. The most sig-
nificant prognostic factors for dyslipidaemia and hypertension were diabetes duration and glycaemic control (HbA1c).
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INTRODUCTION

Diabetes mellitus, also known as DM, is the most
common metabolic and endocrine disorder worldwide,
with an estimated global prevalence of 9.3% in 2019.
(1) It is a complex disorder described by elevated blood
glucose levels caused by insufficient insulin secretion,
resistance, or both.(2) According to the World Health
Organisation (WHO), the worldwide diabetes population
rose from 108 million in 1980 to 422 million in 2014.
(3) Meanwhile, as of 2021, the diabetes prevalence
in Asian countries was reported to increase to 10.3%,
accounting for more than 60% of the world’s diabetic
population.(4) The aetiology of diabetes mellitus is
heterogeneous. Most cases are classified into two major
pathophysiological categories: type 1 diabetes mellitus
and type 2 diabetes mellitus. Type 1 diabetes mellitus
(DMT1) is a condition characterised by absolute insulin

deficiency, which can be detected using genetic and
pancreatic islet autoimmunity markers. Type 2 diabetes
mellitus (DM2), on the other hand, is a combination
of insulin resistance with a relative insufficiency
of compensatory insulin secretion responses.(2) In
Malaysia, the prevalence of diabetes mellitusincreased to
14.39%, especially in prediabetes and type 2 diabetes.(5)

The incidence of DM1, which accounts for 90% of cases,
occurs in children typically between the ages of four and
six years or between 10 and 14 years. In comparison,
DM2 has the highest incidence in older children, parallel
to childhood obesity, with the highest rate occurring
between the ages of 14 and 19.(6) Many long-term
complications are associated with poorly controlled
diabetes mellitus. These complications appeared a few
years after the onset of diabetes mellitus, resulting from
oxidative stress, inflammation, and hypercoagulability,
leading to endothelial injury and silent atherosclerosis
changes.(7,8) According to a Brazilian study, high
blood pressure and dyslipidaemia are the most severe
cardiovascular complications, resulting in poor quality
of life and a 10-20 year reduction in life expectancy.(8)
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Based on several worldwide studies, the prevalence of
dyslipidaemia in paediatric diabetes mellitusranges from
3% to 75%, whereas the prevalence of hypertension is
up to 23%, depending on other additional risk factors.
(9-10) A recent study from Lithuania in 2019 found that
the prevalence of dyslipidaemia and hypertension in
children with diabetes mellitus was 29.8% and 62.6%,
respectively.(11) Meanwhile, Thais et al. discovered that
the prevalence of dyslipidaemia was 72%, predominantly
in females, pubertal age, and the overweight group.
(8) According to the local Diabetes in Children and
Adolescents Registry (Di CARE) 2006-2008, data
from the Ministry of Health (MOH), the prevalence of
dyslipidaemia is 5% in DM1 and 16% in DM2.(12)

The SEARCH study reported a high prevalence of
hypertension: 23.7%in DM2 and 5.9% in DM1. The study
also revealed that obesity and poor glycaemic control
were related to high blood pressure.(13) According to
the data, people with suboptimal glycaemic control
have higher lipid abnormalities, resulting in a higher
prevalence of dyslipidaemia.(13) A large multicentre
study from Brazil by Gomes et al. discovered that
the prevalence of hypertension in DM1 children and
adolescents was 8.3%, indicating a four-fold higher
risk in obese and overweight groups.(14) Most studies
reported that diabetes duration, obesity, and HbA1c were
the most significant prognostic factors for dyslipidaemia
and hypertension in paediatric diabetes mellitus.(11,15)

Despite the increasing prevalence of dyslipidaemia and
hypertension in paediatric diabetes mellitus worldwide,
limited research has been conducted in Malaysia.
The only data that is available for paediatric diabetes
mellitusis from Di CARE 2008 which does not reflect our
national data since a majority of the participants were
recruited mainly from Klang Valley. This study aims to
determine the prevalence and significant prognostic
factors for dyslipidaemia and hypertension in children
with diabetes mellitus from a single-centre facility on
Malaysia’s East Coast. Although the findings are from
a single-centre study, they will be contributed to local
databases and worldwide paediatric hypertension and
dyslipidaemia research.

MATERIALS AND METHODS

Study design and setting

This retrospective cross-sectional study was conducted
at the Universiti Sains Malaysia (USM) Hospital in
Kelantan, Malaysia, from May 2020 to June 2022. This
study was approved by the Human Research Ethics
Committee of USM (Reference: USM/JePEM/200804438).

Patients and Procedure

The study recruited a total of 132 patients diagnosed with
diabetes mellitus who had received treatment for over six
months between the years 2004 and 2020. The data for
this study was collected through a retrospective analysis of

medical records procured from a single centre. However,
this study did not include individuals with dyslipidaemia
and hypertension from other aetiologies or chronic
medical conditions. The research was conducted in
accordance with the Operational Policy of the Paediatric
Service Malaysia, as the participants were under 18.

The data collection encompassed all paediatric
patients diagnosed with DM who satisfied the
specified criteria. The operational data collection and
interpretation study is based on all the data, whether
there are primary outcomes (dyslipidaemia and/or
hypertension) or without outcomes (no dyslipidaemia
or hypertension). The prevalence was determined using
all the data variables gathered, including demographic
information, diabetic profiles, and laboratory results.
For patients with primary outcomes, data from
the three months preceding their diagnosis was
compiled for this study. Meanwhile, the most recent
data were used for the patients without outcomes.

The data was acquired from the medical records
of USM Hospital using a questionnaire approved
by the USM Human Research Ethics Committee.
The dataset encompasses several components:
social demographic data, anthropometric
measures, diabetes profiles, and laboratory values.

Demographic Data — consists of several factors, such
as age, gender, race, family history of cardiovascular
disease, and parents’ monthly income. The parents’
monthly income is classified according to categories
outlined in the Malaysian Household Income and
Basic Facilities Survey (HIES & BA) 2019. The
categories are as follows: B40 (<RM4850), M40
(RM4850-RM10790), and T20 (>RM10790).(16)

Anthropometric and Clinical Data — the variables
include the participant’s body weight (kg), height (cm),
body mass index (BMI), and blood pressure (mmHg).
The body mass index (BMI) measurement was expressed
in units of kilogrammes per square metre (kg/m ). The
data is classified into four categories: underweight,
normal weight, overweight, and obese, following the
standard age-based BMI and growth chart. As for the
blood pressure, we consulted the Fourth Report of the
National High Blood Pressure Education Programme.
Normal arterial blood pressure can be defined as
systolic blood pressure (SBP) or diastolic blood pressure
(DBP) exceeding the 90th percentile for individuals
of the same gender, age, and height. Hypertension is
defined as systolic or diastolic blood pressure exceeding
the 95th percentile for individuals of the same
gender, age, and height on at least three occasions.

Laboratory Values — A lipid profile (mmol/L) and
HbATc values (%) are obtained. Normal values for
low-density lipoprotein cholesterol (LDL), high-density
lipoprotein cholesterol (HDL), triglycerides (TG), and
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total cholesterol were defined as <2.6 mmol/L, > 1.1
mmol/L, <1.7 mmol/L, and < 5.2 mmol/L, respectively.
Dyslipidaemia is deemed to be present when there
is at least one abnormal lipid profile value. The
guidelines provided by the International Society for
Paediatric Adolescent Diabetes (ISPAD) were used
to define optimal metabolic control for paediatric
age, especially when HbA1c values < 7.5%. (11)

Sample Size Estimation

The sample size for this study was determined using a
single proportion formula, which involved comparing
two independent means and proportions for each
outcome. This approach was used to estimate the
proportion and prevalence of odd ratios for variables
assessed in the study. The largest sample size was
obtained for gender (female) as one of the variables
associated with hypertension and dyslipidaemia in
paediatric diabetes mellitus.(13) The data used for the
sample size computation using the Power and Sample
Size Programme consisted of the following information:
(@) According to the SEARCH study group, 57.3% of
paediatric diabetes patients with hypertension were
female.(13) (b) The expected difference in prevalence
was 20%. (c) The level of significance is fixed at 0.05.
(d) The power of the test was established at 80%, and
the ratio of patients with the outcome (hypertension
and/or dyslipidaemia) to those without an outcome
in the sample was fixed at 2.(6) Consequently, a
minimum sample size of 132 cases was determined.

Statistical Analysis

All categorical factors were analysed as percentages and
frequencies. For numerical (quantitative) variables, the
distribution was evaluated to determine the skewness
values. The normal distributed variables were expressed
by their mean and standard deviation (SD), while
the non-distributed factors were expressed by their
median and interquartile range (IQR). The point of 95%
confidence interval was used to estimate the prevalence
of hypertension and dyslipidaemia in children with
diabetes. Logistic regression analysis was utilised
to determine the significant factors associated with
dyslipidaemia and hypertension in paediatric diabetes
mellitus.

RESULTS

The baseline characteristics of patients are shown
in Table | and Table Il. The study included 132
patients, 61 (46.2%) male and 71 (53.8%) female.
The study found that most participants were Malay
(n = 124, 93.9%), predominantly from families with
low socioeconomic status, B40 (n = 95, 72%), and
had a positive family history of cardiovascular disease
(n = 81, 61.4%). The group’s median age was 16.0
years, with an interquartile range (IQR) of 13.0-17.0.

Table I: The Demographic data of the patient

Variables n (%)
Age (years) 16.0 (13.0-17.0) ®
Gender:
Male 61 (46.2)
Female 71 (53.8)
Race:
Malay 124 (93.9)
Non-Malay 8 (6.1)
Parent’s Income (Monthly):
B40 (<RM4850) 95 (72.0)
M40 (RM4851 — RM10970) 34 (25.8)
T20 (>RM10970) 3(3.0)
Family History of Cardiovascular
Disease:
Yes 81 (61.4)
No 51 (38.6)

Age of diagnosis is non-normally distributed and presented as median (IQR, 25 -7 5t percentle)

Table 1I: The Characteristics of Clinical Diabetes, Anthropo-
metric Measure, and Biochemical Data of the study.

Variables n (%)
Diabetes Type:

Type 1 94 (71.2)
Type 2 30 (22.7)
Others 8 (6.0)
Duration of Diabetes (years)

< 5 years 71 (53.8)
> 5 years 61 (46.2)
Treatment

Basal Bolus 86 (65.2)
Insulin Pump 9 (6.8)
Self-Mixing Injection 23 (17.4)
Oral Hypoglycaemic Agent (OHA) 8 (6.10)
OHA and Insulin injection 6 (4.50)

10.0 (8.0 -12.0) ®
4.0 (2.25-7.0)"

Age of diagnosis (years)
Duration of Diabetes Mellitus (years)

Weight (kg) 48.8 (39.4 - 66.8) *
Height (cm) 153.0 (15.0)
Body Mass Index (kg/m) 21.4 (18.0 - 26.5) ®
HbA1c (%) 10.3 (2.40)
DL (mmol/L) 2.7 (2.30-2.91)®
HDL (mmol/L) 1.4 (1.15-1.70) ®

Total Cholesterol (mmol/L)
Triglyceride (mmol/L)

5.8 (4.58 - 6.60) ®
1.5(1.08-1.99) "

*Weight, HbA1c are normally distributed and presented as mean (SD)
® Height, BMI, LDL, HDL, Total cholesterol and Triglyceride are non-normally distributed
and presented as median (IQR, 25th -75th percentile)

Most of the participants diagnosed with DM1 comprised
94 patients (71.2%). Out of the total sample size, 71
patients (53%) were diagnosed with diabetes mellitus
within less than five years. The median duration of
diabetes mellitus for these patients was 4.0 years (IQR
= 2.25, 7.00), and the age of diagnosis was 10.0 years
(IQR = 8.0, 12.0). Many participants received basal-
bolus treatment (n = 86, 65.2%). The median weight
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of this patient group was 48.8 kg (IQR = 39.4, 66.8),
and the mean height was 153cm with a standard
deviation (SD) of 15.0. Most of our participants exhibit
normal BMI, with a median of 21.4 kg/m (IQR =
18.0, 26.5). In our cohort study, the prevalence rates
of dyslipidaemia and hypertension among paediatric
diabetes mellitus were 62.1% and 19.7%, respectively.

Tables Il and IV showed the logistic regression
analysis of factors associated with dyslipidaemia and
hypertension in paediatric diabetes mellitus. The result
of simple regression analysis indicated that most factors
were significant with a p-value < 0.05. However,
multiple logistic regression analysis results indicated
that weight, duration of diabetes, HbA1c values, and
LDL values were significant factors for hypertension. The
results also found systolic blood pressure, duration of
diabetes, and HbA1c values to be significant factors for
dyslipidaemia. These findings reveal that the duration of
diabetes mellitus and HbA1C values were the primary
factors associated with dyslipidaemia and hypertension
in paediatric patients with diabetes mellitus.

Table I1I: The Logistic Regression Analysis of Significant Fac-
tors on “Dyslipidemia” in Paediatric Diabetes Mellitus.

Variables Crude P val- Adjusted Wald P val-
OR® ue? OR® Stat (dt) ue®b
(95% Cl) (95% ClI)
Systol- 1.08 0.0001 1.07 7.87 0.005
ic BP, (1.04 (1.02
mmHg to 1.11) to 1.12)
Duration  1.67 0.0001 1.76 19.96 0.0001
of Diabe-  (1.37 (1.37
tes, years  to 2.04) to 2.25)
HbATlc, 1.39 0.008 1.35 5.92 0.015
% (1.16 (1.06
to 1.67) to 1.72)

* Simple Logistic Regression
® Multiple Logistic Regression
The model reasonably fits well. Model assumptions are met
There are no interaction and multicollinearity problems

Table 4: The Logistic Regression Analysis of Significant Fac-

tors on “Hypertension” in Paediatric Diabetes Mellitus.

Variables ~ Crude  Pvalue®  Adjusted Wald P val-
OR? ORP

(95% Cl) (95%C1)  Stat(d) - ue
Weight, 1.07 (1.04 0.0001 1.16 (1.07 15.8 0.0001
kg to 1.10) to 1.25)
Duration  1.35(1.16 0.0001 1.49(1.14 8.63 0.003
of Dia- to 1.57) to 1.96)
betes,
years
HbATlc, 1.33(1.10 0.002 1.56(1.12  7.11 0.008
% to 1.60) to 2.15)
LDL 2.20(1.38 0.001 298 (1.11 475 0.029
value, to 3.50) to 7.95)
mmol/L

* Simple Logistic Regression
b Multiple Logistic Regression
The model reasonably fits well. Model assumptions are met
There are no interaction and multicollinearity problems

69

DISCUSSION

This study recruited 132 patients who had been
diagnosed for at least six months from the date of onset.
The prevalence of dyslipidaemia and hypertension in
paediatric diabetes mellitus was 62.1% and 19.7%,
respectively.

In our study, the prevalence of dyslipidaemia among
patients with diabetes mellitus was comparable to
a study conducted in Lithuania. The prevalence of
dyslipidaemia, as defined by the International Society
for Paediatric and Adolescent Diabetes (ISPAD) criteria,
was reported to be 62%.(11) However, compared to
studies by Mona H.M. et al. (2015) from Egypt and
Zabeen et al. (2018) from Bangladesh, our prevalence
of dyslipidaemia was marginally lower. These studies
reported a dyslipidaemia prevalence of 65% using
the benchmark provided by the American Diabetes
Association (ADA). (17,18)

In other locations, the prevalence ranged from 3.8%
to 72.5%.(15,17-19) Dyslipidaemia prevalence rates
varied across different countries, with a prevalence
of 3.8% in the USA (Redondo et al., 2016), 26.2% in
Turkey (Bulut et al., 2017), and 72% in Brazil (Homma
etal., 2015). (9-11) The variation in prevalence may be
connected to the different ranges and definitions of lipid
profiles employed in various studies, contributing to the
differences. In addition to that, variations in age groups,
local dietary practices, and demographic factors have
contributed to the difference.

Based on data from the Diabetes in Children and
Adolescent Registry (Di CARE) under the Ministry
of Health (MOH), Malaysia, it was reported that the
prevalence of dyslipidaemia in individuals with type 1
diabetes mellitus (DM1) and type 2 diabetes mellitus
(DM2) was 5% and 16%, respectively.(12) However,
the researchers’ data did not adequately reflect the
prevalence of paediatric dyslipidaemia in individuals
with diabetes in Malaysia. This limitation occurred
because the study participants were primarily recruited
from hospitals in the Klang Valley region, thus excluding
contributions from other regions, resulting in an
incomplete national database.

There is limited research related to paediatric
hypertension in diabetes mellitus. Most studies
reported a high prevalence of hypertension among
individuals with DM1. The prevalence of hypertension
in paediatric diabetes mellitus ranged from 6% to
23%.(20) The prevalence of hypertension in our
population is comparable to that reported in a study
conducted in Brazil in 2013, which was about 20%,
and another study conducted in London in 2019,
which had a prevalence of 20.5%.(14,21) Marilia et
al. (2013) reported the prevalence of hypertension in
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children and adolescents with DM1 at 8.3%, which
is lower than the rates reported in the SEARCH study
(5.9%) and the Norwegian study’s 4%.(13-14,22) It is
difficult to determine if the low prevalence was due to
a lack of awareness among healthcare professionals
or if it accurately reflects the populations in question.
However, a study from Lithuania by Ingrida et al. (2019)
discovered that hypertension has the highest prevalence
of 29.4%.(11)

The median age of the participants in the entire cohort
study was 16.0 years (IQR = 13.0, 17.0). The study
found that the median duration of diabetes mellitus
was 4.0 years (IQR = 2.25, 7.0), and a majority of the
participants were female, accounting for 53.8% of the
sample. These findings align with a study conducted
in Lithuania, which reported a mean age of 16.2 =+
5.6 years, a diabetes duration of 6.7 = 4.8 years, and
a female gender prevalence of 50.8%.(11) About 70%
of the patients belonged to the low socioeconomic
category (B40), while 61.8% had a family history of
cardiovascular disease. The mean of HbATc in our
study was 10.3 = 2.4%, which was higher compared
to the studies carried out in Lithuania (2019), with a
mean of 8.5 = 2%, and Norway (2008), with a mean of
8.2 + 1.2%.(11),(22) However, our HbA1c result was
comparable to the study in India (2020), where the mean
HbATc was 10.7 = 1.9%.(15) Given that the median
age of our participants was within the pubertal range,
there might be a connection between a higher HbA1c
value and the hormonal changes that occur throughout
puberty. During puberty, there is a physiological surge
of sex hormones, which leads to pubertal changes or
secondary sexual characteristics. A growth spurt also
indicates pubertal changes. During this period, it has
been observed that a higher level of growth hormone
would lead to insulin resistance and poor glycaemic
control in individuals.(9,11)

The multiple logistic regression analysis identified
three statistically significant factors associated with
dyslipidaemia in paediatric diabetes mellitus: systolic
blood pressure (SBP), duration of diabetes mellitus
(years), and glycaemic control (HbA1c values). This
study found that patients with a mean systolic blood
pressure of 115.6 + 16.3 had 1.07 times higher odds of
dyslipidaemia than patients with normal blood pressure.
Those with diabetes for more than five years and HbATc
levels above 7.5% had 1.76- and 1.35-times higher
probability of having dyslipidaemia, compared to those
with diabetes for less than five years and HbA1c levels
below 7.5%.

Dyslipidaemia was found to be associated with poor
glycaemic control.(21-23) The SEARCH study revealed
that the suboptimal group of HbATc had significantly
higher mean values for total cholesterol (p < 0.0001),
LDL (p = 0.003), non-HDL (p = 0.006), and Apo B (p <
0.0001).(23) Levels of LDL, cholesterol, triglycerides, and

non-HDL cholesterol rose in correlation with the rise of
HbATc due to defects in insulin action. Hyperglycaemia
induces changes in plasma lipoproteins, resulting in
heightened free fatty acid synthesis from insulin-resistant
fat cells. These changes lead to an increased flux of
free fatty acids into the liver, promoting triglyceride
production and enhanced secretion of apolipoprotein
B (Apo B) and very low-density lipoprotein (VLDL)
cholesterol. Increased VLDL cholesterol and plasma
triglyceride levels reduce HDL cholesterol and LDL
cholesterol particle levels, leading to dyslipidaemia.
This disruption of lipid metabolism, which results from
poor glycaemic control, eventually accelerates the
progression of arteriosclerosis and causes high blood
pressure. (19,20,23,24)

The study found a significant connection between
dyslipidaemia and poor glycaemic control (OR 1.22,
95% ClI: 1.13-1.33).(11) Compared to children, the
deterioration of glycaemic control was more evident
among teenagers, which is linked to various factors such
as psychosocial factors, poor dietary intake, and episodes
of insulin resistance compared to children. During
childhood, parents managed their children with stricter
control over their diabetes management. However, as
children became teenagers, the responsibility for diabetes
management was shifted to them, resulting in a decline
in glycaemic control. Zabeen et al. (2018) conducted
a study in Bangladesh and discovered a positive
association between HbA1c levels and dyslipidaemia. In
order to engage in preventive measures such as exercise
or a balanced diet, it may be necessary to address poor
glycaemic control and improve compliance.(25)

In this study, we observed that a longer diabetes
duration resulted in a higher odds ratio of 1.76 (1.37,
2.25) for dyslipidaemia compared to a shorter diabetes
duration. However, the findings differ from those of
other researches. A study conducted by Lavanya et al.
(2015) in India reported that the duration of diabetes
was a significant predictor of dyslipidaemia.(26) In
contrast, Mona et al. (2015) and Guy et al. (2009) found
that deranged lipid profiles were negatively correlated
with diabetes duration, in which diabetes of less than
five years was associated with dyslipidaemia.(24,27)
The findings were attributed to poor glycaemic control
(high HbATc values), non-compliance to treatment,
poor lifestyle, and unhealthy eating habits.(28)

The significant predictors for hypertension, as determined
through a multiple logistic regression analysis, were
body weight (kg), duration of diabetes, glycaemic control
(HbA1c), and LDL. We also observed a direct correlation
between hypertension and HbA1c levels. These findings
were consistent with the data from the SEARCH study,
which indicated that glycaemic control was significantly
related to high blood pressure in DM1 with an odd ratio
(OR of 1.14, CI:1.04 to 1.26). Gomes MB et al. found a
significant correlation between hypertension and longer
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duration of diabetes, greater BMI (weight), and higher
LDL values, with p < 0.001 for all comparisons.(14)
Meanwhile, Stankute I. et al. (2019) reported a positive
correlation between BMI and both systolic and diastolic
blood pressure (r = 0.227 with p < 0.001 and r = 0.139
with p < 0.001, respectively).(11)

This study identified the prevalence and several
significant modifiable risk factors for dyslipidaemia
and hypertension in paediatric diabetes mellitus. Early
intervention and optimal care may improve future life
expectancy and health outcomes. The optimal care of
diabetic patients should involve routine blood sugar
and serum lipid profile monitoring. The recommended
approach is to prioritise interventions such as aggressive
lifestyle changes, such as weight reduction and physical
exercise, before considering the use of lipid-lowering
medication. Weight reduction and optimisation of
glycaemic control are essential strategies for lowering
the risk of cardiovascular complications in individuals
with diabetes mellitus.(29)

Furthermore, lifestyle modification is the initial
approach to optimise the lipid profile. Statin therapy
is recommended for those who have not achieved the
desired results through lifestyle changes and are over ten
years old. Finally, this study emphasises the importance
of a multifaceted strategy for managing diabetes mellitus,
which includes weight control, optimisation of HbAc,
and dyslipidaemia management.

CONCLUSION

In conclusion, the prevalence of hypertension and
dyslipidaemia among diabetes mellitus children was
shown to be significantly high, with rates of 19.7% and
62.1%. The prevalence increases over time due to the
disease progression with poorly controlled diabetes
mellitus. The duration of diabetes and glycaemic control
(as measured by HbA1c) were identified to be the most
significant predictors of hypertension and dyslipidaemia
in paediatric diabetes mellitus. Therefore, it is crucial
to effectively manage diabetes through appropriate
treatment selection and optimisation of HbATc values. It
is important to prioritise the education of children with
diabetes mellitus on maintaining a healthy diet while
closely monitoring their lipid levels.
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