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Relationship between lipid profiles with carotid 
intima-media thickness in children with type I 

diabetes mellitus 
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Abstract
Background The major cause of morbidity and mortality in 

Objective To determine IMT of carotid artery and its relationship 
with duration of diabetes, lipid profiles, and mean HbA1 level.
Methods

Results

diabetic subjects.  Multiple regression analysis showed that there 

chronic hyperglycemia (HbA1
I diabetes was linearly related with duration of diabetes . 
Conclusion
mean apolipoprotein B. There is a strong correlation between 
IMT and duration of diabetes. [Paediatr Indones 2008;48:147-
51].
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The major cause of morbidity and mortality 

disease.  Although atherosclerotic effects do not 
appear in most patients until middle age, the process 
develops earlier.3,4

this condition has a positive relationship with early 
atherosclerotic process.

atherosclerotic process for other vessels.  Identifying 

No study has been done to specifically determine 

of carotid artery and its relationship with duration 
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of diabetes, lipid profiles, and mean HbA1 level of 

those relationships in a cross sectional analytic 
study.

Methods

group who were matched in term of age, gender, 

by consecutive sampling from patients who visited 
Pediatric Endocrinology outpatient clinic of Cipto 

diabetic children with minimal duration of illness of 
two years and did not have any chronic disease other 

Ultrasound studies

performed while the patients lying on supine position, 

bulb was identified on both sides, and the segment of 

the bulb was used as the focal zone. Ultrasound scans 
were performed by a senior Pediatric Cardiology fellow 
who was not aware whether the subjects belonged to 
the case or control group. The mean of 6 arterial (3 

segments, was used in the analysis.  

Serum lipids, apolipoprotein B and and serum 
HbA1 level

methods. Classification of cholesterol level was based on 

Level in Children.8 HbA1 level plus 3 previous HbA1
values, considered as the mean of HbA1 level, was also 
assessed by standard enzymatic methods.

Statistical analyses

t  test. Anova 
test was used for comparison between 3 groups or 
more. Multiple linear regression technique was used 
to analyze the independent variables for IMT. All 

Windows®.

Results

of the study groups are shown in Table 1.
Table 2 shows that the prevalence of high normal 

while diastolic BP in all age groups of diabetic patients 

subjects. 

cholesterol levels were significantly higher in type 

is higher than that in control group, but the difference 
was not statistically significant (Table 3

groups were significantly greater than those of their 
counterpart (Table 4

The longest duration of diabetes illness in our 

Table 1. Characteristics of the study subjects

Group
Total     

n=56

Characteristics Type 1 DM Control

n=29 n=27

Sex

Male 6 8 14

Female 23 19 42

Age group

< 12 years 9 11 20

12-18 years 11 6 17

>18 years 9 10 19
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Analysis of variance showed that an increasing dura
tion of diabetes was associated with increasing IMT
(Table 5
correlation between duration of diabetes and IMT (r: 

Figure 1

1 criteria 

HbA1 were independently associated with an increase 
of IMT (Table 6
by the mean HbA1 level.

As many variables may be related to IMT, we 
performed multiple logistic regresion to simultaneously 
assess the independent association of these variables. 
Multivariate analysis identified 3 variables, namely 
age, systolic blood pressure, and duration of illness, 

arterial wall (Table 7

Discussion

The subjects in this study were recruited from all 

Endocrinology outpatient clinic, hence the age range 

Table 3
control group.

Type 1 DM (n= 29) Control (n=27) 
P*

(mg/dL) Mean SD Mean SD

Total cholesterol 180.9 40 143.3 15.5 0.093

LDL cholesterol 112.9 34.5 94.6 19.5 0.187

HDL cholesterol 52.1 10.4 43.4 8.2 0.001

Triglyceride 72.4 25.9 73.2 24.7 0.831

Apolipoprotein-B 84.9 24.5 74.2 15.2 0.054

SD= standard deviation; *t-test

Table 2. Distribution of blood pressure measurements among 
subjects

Type 1 DM Control
Total      P*

(n=29) (n=27)

Systolic blood pressure

Age 1 – 17 yrs**

       Normal 15 17 32 0.036

       High normal 5 0 5

Age > 18 yrs***

       Normal 2 6 8 0.187

       Prehypertension 6 4 10

       Level 1 hypertension 1 0 1

Diastolic blood pressure

Age 1 – 17 yrs**

       Normal 10 17 27 0.001

       High normal 10 0 10

Age > 18 yrs***

       Normal 0 5 5 0.026

       Prehypertension 7 5 12

       Level 1 hypertension 2 0 2
*    X2 test
** Criteria based on Task Force Report on High blood pressure6

*** Criteria blood pressure based on the seventh report of the joint national 
committee7

Table 4. IMT values in diabetic and control subjects

Age groups
Type 1 DM (n= 29) Control (n=27)

P*
Mean (mm) SD Mean (mm) SD

   < 12 yrs 0.4 0.03 0.4 0.01 <0.0001

   12 - 18 yrs 0.5 0.03 0.4 0.01 0.001

   > 18 yrs 0.5 0.04 0.5 0.01 <0.0001
SD= Standard of deviation   *t test

Table 5. Mean of IMT by duration of diabetes illness

Duration of illness
n Mean of IMT

SD P
(Total 29) (min - max)

   < 3 yrs 7 0.44 (0.40; 0.46) 0.02 <0.0001

   3 - 5.9 yrs 10 0.46 (0.41; 0.53) 0.04

   6 - 8.9 yrs 7 0.51 (0.46; 0.53) 0.03

 9 yrs 5 0.54 (0.48; 0.57) 0.03

SD= Standard of deviation;     *Analysis of variance (ANOVA)

Figure 1. Correlation between IMT and duration of 
illness.
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 in his study recruited subjects 

frequently in the diabetic population and may be related 
to diabetic microangiopathy. 13 found that 

et al14 showed in their 
study that the systolic and diastolic blood pressures 
between cases and controls were not significantly 

 found significantly 

study revealed the frequency of high normal systolic 

BP in all age groups, were significantly higher than in 

Current studies show that cholesterol level in 
16

th,

similar between diabetic patients and the controls.
The mechanisms of acceleration of atheroscle

rotic process in diabetes are multifactorial and have 
not been fully understood. Postsecretory modifica

have been proposed as potential causative agents. 
Kawamory and Kanters investigated patients with 

relation between IMT and hyperlipidemia,18 but To

relationship between carotid IMT and normal serum 

within a normal range, was an important determinant 
of structural arterial changes. 

patients than those in the controls, but this study showed 

higher IMT in individual with diabetes, which were not 
evaluated in this study.

13

with a mean age of 11 years and duration of illness 

old age group. If we compare our IMT at age group 

showed greater IMT. Our study revealed a strong 
correlation between IMT and duration of diabetes. 

14

showed that children 

within the first decade after the onset of diabetes.

1 did not significantly correlate 
with IMT. Kawamory  and Pujia  in their studies 
also found no correlation between high mean HbA1
level and increased IMT. Although all of the subjects 
showed above ideal level of HbA1, there was no cor
relation with the increased IMT. It may because we 
included a relatively small numbers of participants.

This study had some limitations. Firstly, although 
we have recruited most of our diabetic patients, 
the number of subjects included in this study was 

not determine when the process begins. Thirdly, since 

measurement from each side of carotid artery was 
representative for evaluating the IMT. 

Table 6. The comparison of IMT between HbA1 criteria

HbA1 criteria
n Mean of IMT

SD P
(Total 29) (min - max)

   Optimal 3 0.49 (0.46; 0.55) 0.05 0.539

   Suboptimal 7 0.46 (0.40; 0.53) 0.05

   High risk 19 0.47 (0.43; 0.59) 0.04

SD= Standard of deviation      *Analysis of variance (ANOVA)

Table 7. Multivariate analysis of various determinants for IMT

Variables P

   Age 0.77 0.001

   Total cholesterol 0.24 0.569

   LDL Cholesterol 0.03 0.91

   HDL Cholesterol 0.22 0.325

   Triglyceride 0.17 0.523

   Apolipoprotein-B 0.04 0.85

   Mean HbA1 level 0.063 0.744

   Systolic blood pressure 0.54 0.003

   Diastolic blood pressure 0.33 0.079

   Duration of illness 0.74 <0.0001
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Carotid ultrasound is a safe invasive modality in 

for atherosclerosis disease. These data may have 
implications in the treatment of pediatric patients 
with diabetes. A prospective study needs to be done to 

carotid IMT, vascular echocardiography evaluation is 
suggested to be done routinely, despite normal lipid 
profiles.
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