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Introduction
Diabetes Mellitus global prevalence has been rapidly increasing 

as a result of associated factors related to change in life style, urbani-
zation and feeding. Indicators show that the total number of diabetic 
patients at global scale have doubled with clear indications that this 
increment has occurred during the last three decades, which is trans-
lated into 53% increment for the year 2030, equivalent to 285 million 
persons from year 2010 to 439 million to year 2030, a highly repre-
sentative part of the economically active population.1

The development of this disease in pediatric and adolescent pa-
tients has been progressively incrementing in an exponential way in 
western countries.2 It is up to recent 10 years ago that the estimations 
indicated that the incidence of type 2 Diabetes Mellitus in adolescents 
was only of 3% but actually, there has been an increment of 45% at 
this mentioned age.1,2

The cardiovascular diseases are the main causes of morbimortality 
for patients with DM as well as the most expensive; therefore these 
are a problem for public health care.3 The commonest existent condi-
tions in DM are hypertension and dyslipidemia.

The pro inflammatory stage associated with the insulin resistance, 
even at earlier disease stages and without diagnose diabetes mellitus 
yet, lead to the stimulation of cytokines, as well as C reactive protein, 
elements which have been too associated with the development of 
atherosclerosis.3,4

The search and measurement of the subclinical atherosclerosis is a 
tool of easy use, accessible and usable in the prediction of cardiovas-
cular risk.5 The intima media thickness should be ideally measured at 
the carotid bifurcation, at 1 cm distance from the bulbous, in proximal 
measurement and distal to the transducer. It represents a hypertrophic 
adaptive response of the smooth muscle cells in the tunica media in 
front of a continuous aggression.6

There is nowadays no consensus or standardized protocol as to 
measure the intima media thickness, which leads to an important obs-
tacle for its application, however, it has been possible to correlate the 
thicknesses according to the associated risk.

Materials and methods
A cross sectional study was conducted in 48 type 2 diabetes melli-

tus children and adolescents aged 12-17 years attending the outpatient 
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Abstract

Objetives: The aim of this study was to evaluate associated factors with carotid intima 
media thickness in type 2 diabetes mellitus adolescents treated at endocrinology 
department of Hospital Infantil de Mexico Dr. Federico Gómez, to evaluate carotid 
intima media thickness in these patients and identify risk factors associated with the 
increase of carotid intima media thickness in these patients.

Material and Methods: This is a comparative cross-sectional study that analyzed 
patients with type 2 diabetes mellitus treated at endocrinology department who checked 
neck ultrasonography at 1 cm distance to the carotid bulb, at distal and proximal 
complex, to evaluate carotid intima media thickness. In addition the following data 
was collected: age, gender, body mass index, systolic blood pressure and diastolic 
blood pressure, glycated hemoglobin, glucose level, cholesterol fractions.

Results: The number of patients included was 48 adolescents with type 2 diabetes 
mellitus diagnosis, aged between 12 and 17 years old. 66.6% (n=32) females and 
33.4% (n=16) males. 58.3% was at pubertal stage IV/V. There was no significant 
differences between females and males at body mass index (p=0.811), waist 
circumference (p=0.351), and weight (p=0.312). Average time of disease evolution was 
2.42 years (0.16-10.83). 58.3% treated with insulin scheme and 75% with metformin. 
We found significant difference between females and males in SBP (p=0.019) and 
DBP(p=0.008). Average glycated hemoglobin was 9.27±3.27% and no significant 
differences were founded between sexes. There were no significant differences in 
cholesterol and fractions. Average carotid intima media thickness was 0.531±0.07mm.

Conclusion: Our study showed association between glycated hemoglobin and systolic 
blood pressure with carotid intima media thickness. These results encourage the 
importance to achieve glucose good control from very early stages of the disease to 
prevent atherosclerosis and cardiovascular disease at adulthood.

Keywords: carotid intima media thickness, type 2 diabetes mellitus, adolescents, 
patients, disease
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diabetic clinic in the Hospital Infantil de México Dr. Federico Gómez 
(Mexico City, Mexico). All patients were diagnosed according to the 
American Diabetes Association criteria. A physical examination on 
each patient was conducted in order to determine weight, size, BMI, 
waist circumference, systolic and diastolic blood pressure. A blood 
test was taken in fast in order to determine total cholesterol, trigly-
cerides, c-HDL and c-LDL, glucose and glycosylated hemoglobin 
(HbA1c).

A carotid ultrasonography of neck and at 1 cm next to the carotid 
bifurcation at the distal complex and in proximity to the transducer 
was taken in order to evaluate the intima media thickness. With ACU-
SON SIEMENS medical equipment, lineal transducer in protocol for 
vascular of 5MHz decibel adjustment between the range of 20 to 25 
and pre set gains without further adjustment during the time of the 
research.

Statistical analisis
Descriptive statistics were performed with measures of central ten-

dency, dispersion and frequencies. Continuous variables were compa-
red using Student´s T-test for independent samples, for dichotomous 
variables X2 test. To evaluate the association between carotid intima 
thickness and variables such as HbA1c, age, gender and blood pres-
sure, a multiple linear regression model was conducted, considering a 
p<=0.05 as significant. Statistical program STATA V.O. 9.0 was used 
for the analysis.

Results and discussion
A total of 48 patients with DM2 between ages of 12 and 17 years 

old, who attended the Diabetes Child Care Clinic of the Hospital In-

fantil de Mexico Federico Gomez, were included. Of the total number 
of patients included, 66.6% (n=32) were female, with a mean age of 
14.37±2.27 years. The 58.3% were in the pubertal stage IV/V without 
observing a significant difference between the group of men or wo-
men. Male patients had a greater size than women (p=0.046), with no 
difference in weight (p=0.312), BMI (p=0.811) and waist circumfe-
rence (p=0.351). Regarding the waist/height index, in both groups it 
was observed that it exceeded the ideal (less than 0.5) with an average 
of 0.54. The average time of evolution of the disease was 2.42 years 
(0.16-10.83). Of all patients, 58.3% were treated with insulin and 75% 
with metformin. A significant difference was found between male 
and female patients in the systolic (p=0.019) and diastolic pressure 
(0.008) values. The mean HbA1c of the total patient was 9.27±3.27%, 
without finding significant differences between both sexes. Likewise, 
no difference was found in total cholesterol, triglyceride, c-HDL and 
c-LDL concentrations. The mean intima media thickness in the total 
number of patients was 0.531±0.07mm. (Table 1) (Table 2)

It was observed that at higher HbA1c levels, higher thickness in 
carotid intima media were found, although this correlation was no sta-
tistically significant (p=0.093). (Figure 1)

A multiple linear regression analysis was performed to assess the 
factors associated with carotid intima-media thickness in adolescents 
with DM2. It was found that the positively associated variables with 
the carotid intima media thickness were the concentrations of HbA1c 
(p=0.033) and the systolic blood pressure values (p=0.024) regardless 
gender, evolution time, IMC, waist circumference, total cholesterol, 
c-HDL and c-LDL levels. The model explains the 36.7% of the va-
riance (Table 3).

Table 1 Clinical, anthropometric and biochemical characteristics of adolescents with type 2 diabetes mellitus

  Total (n=48) Mujeres (n=32) Hombres(n=16)  p

Age (years) 14.37 ±2.27 14.04±2.28 14.99±2.18 0.165
Time evolution (years) 2.42(0.16-10.83) 2.66(0.16-9.0) 2.25(0.16-10.83) 0.871
Insulin treatment (n/%) 28(58.33) 19(60.61) 9(62.5) 0.571
Metformin treatment (n/%) 35(75) 25(78.80) 11(68.75) 0.728
Weight (kg) 64.34±17.60 62.51±67.88 67.88±16.39 0.312
Height (cm) 1.55±0.18 1.51±0.20 1.62±0.11 0.046
BMI (kg/m2) 26.84±11.18 27.70±13.49 25.18±3.86 0.811
Waist circumference (cm) 86.65±12.20 85.37±12.40 89.14±11.70 0.351
waist/height index 0.54±0.06 0.54±0.08 0.54±0.06 0.931
Tanner Pubertal Stage (n/%)

I 3(6.25) 1(3.2) 2(12.5)

II/III 14(29.1) 11(38.7) 3(18.75) 0.137

IV/V 28(58.33) 17(58.1) 11(68.75)

Systolic Blood Presure (mmHg) 111.38±9.55 108.71±6.93 116.59±11.82 0.019

Dyastolic Blood Presure (mmHg) 71.01±7.82 68.94±7.15 75.01±7.70 0.008

Average HbA1c 9.27±3.27 9.62±3.21 8.95±9.62 0.5

Total Cholesterol (mg/dl) 160.65±38.91 160.97±40.40 160.02±36.91 0.936

Triglycerides (mg/dl) 147.08±78.62 143.97±87.41 153.5±58.44 0.695

C-HDL (mg/dl) 44.01±12.33 43.58±11.77 44.88±13.79 0.734

C-LDL (mg/dl)                 93.05±32.01 92.12±34.44             94.98±27.21 0.772
Intima media thickness (mm) 0.531±0.007  0.52±0.07 0.55±0.81 0.226
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Figure 1 Correlation between carotid intima media thickness and HbA1c 

levels in type 2 diabetes mellitus adolescents.

Table 2 Correlation analysis of factors associated with carotid intima media 

thickness in adolescents with type 2 diabetes mellitus

Carotid intima media thickness

r p

HbA1c (%) 0.245 0.093

Age (years) 0.192 0.192

BMI (kg/m2) -0.012 0.421

waist circunference (cm) 0.015 0.918

SBP (mmHg) 0.303 0.036

DBP (mmHg) 0.147 0.318

Total Cholesterol (mg/dl) -0.031 0.841

Triglycerides (mg/dl) -0.054 0.715

C-HDL (mg/dl) -0.004 0.979

C-LDL (mg/dl) -0.041 0.787

Table 3 Association between carotid intima media thickness and cardiovascular 

risk factors in type 2 diabetes mellitus adolescents

  Coeficiente 
β IC 95%   P R2

HbA1c (%) 0.008 0.007 0.0168 0.033 0.367

Age 0.006 -0.006 0.0189 0.355

Gender -0.006 -0.0579 0.0458 0.815

BMI (kg/m2) -0.002 -0.0044 0.0003 0.087

Waist circunference 0 -0.003 0.0025 0.862

Time evolution -0.004 -0.017 0.0076 0.446

SBP (mmHg) 0.004 0.0005 0.0069 0.024

DBP (mmHg) -0.001 -0.0045 0.0027 0.614

Total Cholesterol (mg/dl) 0 -0.0021 0.0015 0.702

Triglycerides (mg/dl) 0 -0.0006 0.0001 0.199

C-HDL (mg/dl) 0 -0.0026 0.0023 0.906

C-LDL (mg/dl) 0 -0.0016 0.0023 0.731  

Discussion
It was found in our search a direct association among the systolic 

blood pressure values and HbA1c levels with the carotid intima me-
dia thickness, regardless age and gender, time of evolution and lipid 
profile.

It is important to mention that most of our patients were overwei-
ght and/or obese but we didn´t find a significant correlation between 
this factor and the carotid media thickness, nevertheless, in multiple 
researches it has been demonstrated the relationship between obesi-
ty with metabolic syndrome and insulin resistance, being in turn the 
most important contributing factors to develop cardio and cerebro-
vascular disease. In the research conducted by Nesreen A, Kotb, et 
al.,7 27 DM2 patients between 12 and 19 years were included and 
were compared with a control group of healthy patients. It was also 
observed association between the carotid intima media thickness with 
the systolic blood pressure levels. At the same time, the positive asso-
ciation with the triglyceride levels, HOMA–IR and reactive C protein 
was also documented. Although no patient in this research exceeded 
the thickness of carotid intima media thickness, it could be established 
an association of these variables with higher thickness, being the most 
important element the poor glycemic control.

It has been observed that type 2 diabetes mellitus patients diag-
nosed at pediatric age and during the adolescence are at major risk 
to develop cardio and cerebrovascular complication at earlier age as 
opposed to those patients diagnosed at adult stages.

Conclusion
There are a number of different studies which have been conduc-

ted to evaluate the associations of different variables with the deve-
lopment of microvascular complications in type 2 diabetes mellitus 
patients, nonetheless, the current available information regarding pe-
diatric population is scarce due to the fact that type 2 diabetes mellitus 
is a fairly recently developed disease in last decades. Our research is 
not far from the previously reported results of other groups, in whi-
ch the association of HbA1c concentrations and the systolic blood 
pressure values has been documented as a subrogated atherosclerosis 
variable for carotid intima media thickness.

These results reinforce the importance to achieve a suitable gly-
cemic control in these patients, yet at early stages of the disease in 
order to prevent the development of cardio and cerebrovascular dise-
ase in adulthood. In view of the progressive incidence and prevalence 
of type 2 diabetes mellitus in pediatric population, it is important to 
emphasize primary prevention measures as mentioned above. It is im-
portant to promote healthy lifestyle to avoid progression to obesity, 
metabolic syndrome and type 2 diabetes mellitus thereafter. In indivi-
duals who already have type 2 diabetes mellitus, the healthy lifestyle, 
exercise and pharmacological treatment are fundamental to treat and 
prevent the develop of complications in the medium and long term. 

Limitations
The size of the sample is small, so it may have not been possible 

to find a greater correlation with other variables. Because of the cros-
s-sectional nature of the research, no causal associations can be esta-
blished, only correlations. The transducer used for the measurement 
was of 5Hz, as opposed to those reported units in other researches 
which use higher resolution equipment up to 7.5Hz.8–16
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