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Evaluation of Serum Lipid Profiles in Turkish Children Aged Two to Eighteen Years
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ABSTRACT

Objective: The purpose of this study was to evaluate dyslipidaemia in children according to age, gender,
percentiles, mother’s education level, breastfeeding duration and areas of residence.
Methods: A total of 285 children (137 girls; 148 boys), aged between two and 18 years, were enrolled
in this cross-sectional, epidemiologic study. Lipid profiles were assessed and its relation with socio-
demographic features was evaluated.
Results: Dyslipidaemia prevalence was 37.4% (n = 107). High very low-density lipoprotein cholesterol
(VLDL-C) and low high-density lipoprotein cholesterol (HDL-C) levels are related with percentiles of
the children (p = 0.006, p = 0.03, respectively). Gender was a significant factor for VLDL-C, which
was higher in girls than boys (p = 0.04). Total cholesterol levels were high in 14 children (4.9%); 72 of
the study group (25.3%) had high triglyceride levels; HDL-C levels were low in 52 children (18.2%).
Conclusion: All the parameters of dyslipidaemia are not so high in our region. However, as early
detection of dyslipidaemia should begin in childhood, we should perform periodic checks to prevent
cardiovascular risks.
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Evaluación de Perfiles de Lípidos Séricos en Niños Turcos de Dos a
Dieciocho Años de Edad

D Toprak1, A Bukulmez2, N Dogan3, O Oztekin4, T Koken5

RESUMEN

Objetivo: El propósito de este estudio fue evaluar la dislipidemia en niños de ambos sexos, según edad,
género, percentiles, nivel de educación de la madre, duración de la lactancia materna y zonas de
residencia.
Métodos: Un total de 285 niños (137 niñas; 148 niños) de edades comprendidas entre dos y 18 años,
fueron inscritos en este estudio epidemiológico transversal. Se evaluaron los perfiles de lípidos, y se
evaluó su relación con las características sociodemográficas.
Resultados: La prevalencia de dislipidemia fue de 37.4% (n = 107). Los niveles altos de colesterol de
lipoproteína de muy baja densidad (VLDL-C), y los niveles bajos de colesterol de lipoproteína de alta
densidad (HDL-C) están relacionados con los percentiles de los niños de ambos sexos (p = 0.006, p =
0.03, respectivamente). El género fue un factor significativo para VLDL-C, el cual fue más alto en las
niñas que en los varones (p = 0.04). Los niveles de colesterol total fueron altos en 14 menores de ambos
géneros (4.9%); 72 del grupo de estudio (25.3%) tuvieron niveles altos de triglicéridos; los niveles de
HDL-C fueron bajos en 52 niños y niñas (18.2%).
Conclusıón: Todos los parámetros de la dislipidemia no son tan altos en nuestra región. Sin embargo,
como la detección temprana de la dislipidemia debe comenzar en la infancia, debemos realizar
revisiones periódicas para prevenir riesgos cardiovasculares.
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INTRODUCTION
Childhood obesity and related cardiovascular diseases
(CVD) are widespread and growing problems in the world.
Most of the clinical burden of CVD occurs in adulthood.
However, research over the last 40 years has increasingly
indicated that the atherosclerotic process of CVD begins
early in life and is progressive throughout the life span (1, 2).
If premature development of cardiovascular disease can be
anticipated during childhood, the disease might be prevented
in adult patients, as the lowering of lipid levels results in
primary and secondary prevention of cardiovascular disease
(2–6). Data from the Lipid Research Clinics prevalence
studies have shown that the concentration of serum lipids and
lipoproteins increases during early childhood and reach
concentrations similar to those seen in young adults by
approximately two years of age (7). In the Bogalusa Heart
Study, approximately 70% of the children with elevated
cholesterol levels continued to have cholesterol elevations in
young adulthood (8).

The strongest risk factors for CVD include a high
concentration of low-density lipoprotein cholesterol (LDL-
C), a low concentration of high-density lipoprotein choles-
terol (HDL-C), elevated blood pressure, Type 1 or 2 diabetes
mellitus, cigarette smoking and obesity (9, 10). The current
obesity epidemic among children has increased the need for
paediatric healthcare professionals and family physicians to
be knowledgeable of the risk factors for CVD and to imple-
ment the changes in practice (3). Besides genetic factors,
environmental factors such as diet and physical activity are
important risk factors for obesity in childhood (3). There-
fore, early detection of dyslipidaemia and long-term pre-
vention of atherosclerosis by controlling risk factors should
begin in childhood.

In July 2008, the American Academy of Pediatrics
(AAP) released updates to their lipid screening and cardio-
vascular health recommendations (3). The more recent
guidelines agree with most of the National Cholesterol Edu-
cation Programme (NCEP) guidelines but are more specific,
recommending precise ages and more aggressive repeat
testing in high-risk patients. Initial screening should take
place between age two and 10 years; if levels are within
normal limits for age, repeat testing does not need to be
obtained for 3–5 years (1, 3).

Atherosclerosis has become one of the leading causes
of death in Turkey. The studies about cardiovascular risk
factors and lipid profiles among children are insufficient for
our country. The aim of the study is to evaluate dyslipi-
daemia for cardiovascular risks in Turkish children aged two
to 18 years and their relation with some sociodemographic
features. This cross-sectional epidemiological survey is the
first population based epidemiological research of children
for Afyon city, Turkey.

SUBJECTS AND METHODS
This study, which is a part of a wide-ranging study including
all age groups and all health problems, was conducted in
Afyon, a middle Anatolian city. It was approved by the
Afyon Kocatepe University Faculty of Medicine Clinical
Research Ethics Committee and written informed consent
was obtained from all participants.

A total of 285 children from 75 different screening
regions (18 urban, 57 rural) of the city were detected accord-
ing to the population records of the year 2000, which appro-
priately represent the population of the area. The research
team consisted of 15 physicians, a nurse and a driver for each
place visited. The records of the regional health institutions
were used in order to determine the subjects.

Children between two and 18 years were included in
this study. According to the 2000 census of the Turkish
Statistical Institute, the total population of the city was 812
416, of which 17% was children (0–18 years). Ratios of the
district to the total population and gender were taken into
account to determine the sample population. Our research is
a part of a larger study in which the individuals were selected
with regards to the age groups (0−18 years old, 19–40 years
old, 41–64 years old, 65 years and over) and gender. The
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was used with
the precision level (d) 0.02, error level (α) 0.05 and the
prevalence value (P). If the “P” of the population is unknown,
“0.5” value is used; thus, enough observation was done
without regard to the real value (11) of 50.0% (P); the
number of the study group was determined as 2387 people
when d = 0.02. The total number of children was 403
excluding the age group of 19 years and over (n = 1990).
After also excluding the children under two years of age, the
children from whom we could not get blood samlpes or
whose families did not consent to their children’s blood being
taken, the study group comprised 285 children. We deter-
mined the base age as two years, as this age was advised by
NCEP as the initial lipid screening age and also because AAP
does not recommend screening before two years of age (3).

Mean serum total cholesterol (TC) levels tended to be
steady during the prepubertal years, dropping during puberty
in both genders, and then rising again during adolescence
(12). Regarding these changes in puberty, we evaluated the
children in two age groups: 2–9.9 years old and 10 years old
and over.

The study group was selected randomly from the
“Family Cards” of the primary health centres regarding
gender and age. Only one child from one family was included
in the study. As thyroid dysfunction is an important factor
that affects the lipid profile, thyroid-stimulating hormone
(TSH) levels were evaluated to detect hypo/hyperthyroid
cases and affected children were excluded from the study.
The children who were diagnosed with abnormal TSH levels

formula 
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(13) and/or who had a history of thyroid dysfunction were not
included in the study. The families were informed about the
study by telephone interviews one night before they gave
their approval and were transported to the health institutions
where the study would be conducted. The data were col-
lected by a questionnaire in a face-to-face survey method
performed by the physicians.

The study population of interest consisted of children
and adolescents for whom measures of serum TSH, lipid
levels and body mass index (BMI) data were available.
Blood samples were taken at least four hours after the last
meal for younger age groups, whereas for the children aged
12 years and over, these were taken after eight hours of
fasting. In the study, BMI was calculated by the formula
[weight (kg)/height (m2)] and categorized in groups accord-
ing to the criteria of Olcay et al and their percentiles
identified as < 5, normal, > 85 and > 95 (14). Total choles-
terol, LDL-C, VLDL-C, non-HDL-C and trigliceride (TG)
levels were assessed in all children; the relationship between
lipid parameters and sociodemographic features were
evaluated.

For determining dyslipidaemia, serum TC level of >
200 mg/dL, LDL-C of > 130 mg/dL and TG level of > 140
mg/dL determined as the 95th percentile values, and serum
HDL-C level of < 35 mg/dL determined as the 10th percentile
value for children and adolescents were accepted as the risk
thresholds. Unfavourable lipid profile according to non-
HDL-C levels was described as above 150 mg/dL (3, 15–17).
We defined “dyslipidaemia” as high levels of LDL-C and/or
VLDL-C or/and TC or/and TG or/and low levels of HDL-C.
We also investigated TSH levels and excluded the children
from the study who had low and/or high TSH levels (13) and
also had thyroid disease history. The breastfeeding duration
was evaluated as the total period where the child was fed with
only human milk and also with other nutrients beside human
milk (mixed-fed duration).

All statistical analyses were performed with the SPSS
software for Windows (Chicago, version 13.0). The com-
parisons of prevalence between dichotomous categories were
made using χ2 test, and p < 0.05 was considered statistically
significant.

RESULTS
There were 285 children in our study: 137 (48.1%) girls; 148 
(51.9%) boys. We evaluated the study group as 2–9.9 years of 
age (n = 169; 59.3%) and 10 years and over (n = 116; 40.7%). 
According to weight and height features (percentiles), 41 of 
them (14.4%) were under 5th percentile, 227 (79.6%) chil-
dren were in the normal range; 12 of them were > 85th (4.2%) 
and five children were > 95th (1.8%) percentile. Means of 
serum lipid levels according to the age groups and gender are 
shown in Tables 1−3.
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Table 2: Serum lipid levels according to the age groups

2−9 years (n = 169) 10 years and over (n = 116)
Lipids

Mean ± SEM* Min – max Mean ± SEM Min – max
(mg/dL) (mg/dL) (mg/dL) (mg/dL)

Total cholesterol 146.22 ± 2.60 50.00 – 234.00 136.81 ± 3.02 48.00 – 225.00
TC 103.41 ± 4.89 21.00 – 497.00 108.64 ± 6.46 39.00 – 435.00
HDL-C 44.49 ± 0.87 20.00 – 78.00 42.69 ± 1.06 20.00 – 81.00
LDL-C 80.69 ± 2.20 28.80 – 164.80 71.85 ± 2.31 5.00 – 149.40
VLDL-C 20.77 ± 0.98 14.20 – 99.40 21.36 ± 1.28 4.60 – 87.00

*SEM: standard error of mean, TC: total cholesterol, HDL-C: high-density lipoprotein cholesterol,
LDL-C: low-density lipoprotein cholesterol, VLDL-C: very low-density lipoprotein cholesterol

Table 1: Serum lipid levels (n = 285)

Mean ± SEM* Min – max
(mg/dL) (mg/dL)

Total cholesterol 142.39 ± 1.98 48.00 – 234.00
TC 105.54 ± 3.91 21.00 – 497.00
HDL-C 43.76 ± 0.67 10.00 – 81.00
LDL-C 77.09 ± 1.62 5.00 – 164.80
VLDL-C 21.01 ± 0.78 4.20 – 99.40

*SEM: standard error of mean, TC: total cholesterol, HDL-C: high-density
lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol, VLDL-
C: very low-density lipoprotein cholesterol

In general, dyslipidaemia prevalence in our study
group was 37.5% (n = 107). We could not find a significant
relationship with dyslipidaemia and gender, age groups,
mother’s educational level, place of residence and breast-
feeding duration. Although there were no significant differ-
ences in all lipid values in both genders according to the age
groups (p > 0.05), we found that TC, TG, HDL-C, LDL-C
and VLDL-C levels were usually higher in girls than boys in
all ages.

High VLDL-C and low HDL-C levels were related
with percentiles of the children (p = 0.006 and p = 0.03,
respectively); gender was also a significant factor for VLDL-
C which was higher in girls than boys (p = 0.04). Total
cholesterol levels were high in 14 children (4.9%), while 72
of the study group (25.3%) had high trigliceride levels.
High-density lipoprotein cholesterol were low in 52 children
(18.2%). The distribution of HDL-C, LDL-C, VLDL-C, TG
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and TC levels according to gender, mother’s educational
level, place of residence, breastfeeding duration, age groups
and percentiles are shown in Tables 4–8. There were no
significant differences between the levels of HDL-C LDL-C,
TG and TC regarding the age groups (before and after 10
years of age) in both genders.

were fed with human milk for 7–12 months. Most of the
mothers had a low educational level (245; 87.2%), 28
(10.0%) were high school graduates and only eight (2.8%)
had finished university. A total of 159 (55.8%) children lived
in urban areas while 126 (44.2%) lived in rural areas.

According to the results, residence, gender, age and
breastfeeding duration were not significant factors for per-
centile in our study group (p > 0.05). However, the educa-
tional level of the mother was a significant factor (p = 0.00),
as the children whose mothers had less education had lower
percentiles.
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Table 3: Mean values of serum lipid levels in both genders according to the age groups

TC TG HDL-C LDL-C VLDL-C p
Mean ± SEM* Mean ± SEM* Mean ± SEM* Mean ± SEM* Mean ± SEM*

(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

Girls
2−9 years 148.66 ± 35.04 111.23 ± 77.14 44.5 3 ± 10.69 81.14 ± 29.64 22.43 ± 15.49 0.105

10 years and over 138.99 ± 31.21 120.09 ± 76.11 43.09 ± 9.93 71.49 ± 24.37 23.98 ± 15.24

Boys
2−9 years 143.77 ± 3.55 95.49 ± 4.92 44.46 ± 1.31 80.24 ± 2.03 19.10 ± 0.98 0.113

10 years and over 135.03 ± 4.21 99.34 ± 7.88 42.37 ± 1.58 72.15 ± 3.18 19.23 ± 1.54

*SEM: standard error of mean, TC: total cholesterol, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein
cholesterol, VLDL-C: very low-density lipoprotein cholesterol

Table 4: Distribution of total cholesterol levels according to gender,
mother’s education level, place of residence, breastfeeding
duration, age and percentiles

Normal High Total
n (%) n (%) n (%)

Gender (χ2 = 1.55, p = 0.276)
Boys 143 (96.6) 5 (3.4) 148 (51.9)
Girls 128 (93.4) 9 (6.6) 137 (48.1)

Mother’s education level (χ2 = 0.69, p = 0.76)
Primary 233 (95.1) 12 (4.9) 245 (87.2)
High school 26 (92.9) 2 (7.1) 28 (10.0)
University 8 (100.0) 0 (0.0) 8 (2.8)

Residence (χ2 =0.43, p = 0.59)
Urban 150 (94.3) 9 (5.7) 159 (55.8)
Rural 121 (96.0) 5 (4.0) 126 (44.2)

Breastfeeding duration (χ2 = 3.29, p = 0.32)
No 3 (100.0) 0 (0.0) 3 (1.2)
0−6 months 86 (92.5) 7 (7.5) 93 (36.9)
7−12 months 27 (11.3) 0 (0.0) 27 (10.7)
13 months and over 124 (96.1) 5 (3.9) 129 (51.2)

Age groups (χ2 = 0.89, p = 0.34)
2−9.9 years old 159 (94.1) 10 (5.9) 169 (59.3)
10 years old and over 112 (96.6) 4 (3.4) 116 (40.7)

Percentiles (χ2 = 1.16, p = 0.79)
< 5 40 (97.6) 1 (2.4) 41 (14.4)
Normal 215 (94.7) 12 (5.3) 227 (79.6)
> 85 11 (91.7) 1 (8.3) 12 (4.2)
> 95 5 (100.0) 0 (0.0) 5 (1.8)

In the study group, most of the children (n = 129;
51.2%) were fed with human milk for 13 months and over,
three (1.2%) children never received human milk, 93 of them
(36.9%) received it up to six months and 27 of them (10.7%)

Table 5: Distribution of low-density lipoprotein cholesterol levels according
to gender, mother’s education level, place of residence,
breastfeeding duration, age and percentiles

Normal High Total
n (%) n (%) n (%)

Gender (χ2 = 3.05, p = 0.08)
Boys 147 (99.3) 1 (0.7) 148 (51.9)
Girls 132 (96.4) 5 (3.6) 137 (48.1)

Mother’s education level (χ2 = 0.46, p < 1.0)
Primary 240 (98.0) 5 (2.0) 245 (87.2)
High school 27 (96.4) 1 (3.6) 28 (10.0)
University 8 (100.0) 0 (0.0) 8 (2.8)

Residence (χ2 = 1.25, p = 0.41)
Urban 157 (98.7) 2 (1.3) 159 (55.8)
Rural 122 (96.8) 4 (3.2) 126 (44.2)

Breastfeeding duration (χ2 = 1.02, p = 0.79)
No 3 (100.0) 0 (0.0) 3 (1.2)
0−6 months 90 (96.8) 3 (3.2) 93 (36.9)
7−12 months 27 (100.0) 0 (0.0) 27 (10.7)
13 months and over 126 (97.7) 3 (2.3) 27 (10.7)
129 (51.2)

Age groups (χ2 = 1.46, p = 0.22)
2−9.9 years old 164 (97.0) 5 (3.0) 169 (59.3)
10 years old and over 115 (99.1) 1 (0.9) 116 (40.7)

Percentiles (χ2 = 1.56, p = 0.72)
< 5 41 (100.0) 0 (0.0) 41 (14.4)
Normal 221 (97.4) 6 (2.6) 227 (79.6)
> 85 12 (100.0) 0 (0.0) 12 (4.2)
> 95 5 (100.0) 0 (0.0) 5 (1.8)
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Table 6: Distribution of very low-density lipoprotein cholesterol levels
according to gender, mother’s education level, place of residence,
breastfeeding duration, age and percentiles

Normal High Total
n (%) n (%) n (%)

Gender (χ2 = 4.13, p = 0.04)
Boys 139 (93.6) 9 (6.1) 148 (51.9)
Girls 119 (86.9) 18 (13.1) 137 (48.1)

Mother’s education level (χ2 = 0.28, p = 0.90)
Primary 221 (90.2) 24 (9.8) 245 (87.2)
High school 26 (92.9) 2 (7.1) 28 (10.0)
University 7 (87.5) 1 (12.5) 8 (2.8)

Residence (χ2 = 0.18, p = 0.68)
Urban 145 (91.2) 14 (8.8) 159 (55.8)
Rural 113 (89.7) 13 (10.3) 126 (44.2)

Breastfeeding duration (χ2 = 1.03, p = 0.81)
No 3 (100.0) 0 (0.0) 3 (1.2)
0−6 months 82 (88.2) 11 (11.8) 93 (36.9)
7−12 months 24 (88.9) 3 (11.1) 27 (10.7)
13 months and over 118 (91.5) 11 (8.5) 129 (51.2)

Age groups (χ2 = 0.16, p = 0.68)
2−9.9 years old 152 (89.9) 17 (10.1) 169 (59.3)
10 years old and over 106 (91.4) 10 (8.6) 116 (40.7)

Percentiles (χ2 = 16.24, p = 0.006)
< 5 37 (90.2) 4 (9.8) 41 (14.4)
Normal 209 (92.1) 18 (7.9) 227 (79.6)
> 85 10 (83.3) 2 (16.7) 12 (4.2)
> 95 2 (40.0) 3 (60.0) 5 (1.8)

Table 7: Distribution of high-density lipoprotein cholesterol levels
according to gender, mother’s education level, place of residence,
breastfeeding duration, age and percentiles

Normal High Total
n (%) n (%) n (%)

Gender (χ2 = 0.09, p = 0.76)
Boys 120 (81.1) 28 (18.9) 148 (51.9)
Girls 113 (82.5) 24 (17.5) 137 (48.1)

Mother’s education level (χ2 = 2.23, p = 0.38)
Primary 198 (80.8) 47 (19.2) 245 (87.2)
High school 24 (85.79 4 (14.3) 28 (10.0)
University 8 (100.0) 0 (0.0) 8 (2.8)

Residence (χ2 = 0.09, p = 0.76)
Urban 131 (82.4) 28 (17.6) 159 (55.8)
Rural 102 (81.0) 24 (19.0) 126 (44.2)

Breastfeeding duration (χ2 = 1.26, p = 0.748)
No 2 (66.79) 1 (33.3) 3 (1.2)
0−6 months 78 (83.9) 15 (16.1) 93 (36.9)
7−12 months 23 (85.2) 4 (14.8) 27 (10.7)
13 months and over 103 (20.2) 26 (20.2) 129 (51.2)

Age groups (χ2 = 0.45, p = 0.49)
2−9.9 years old 136 (80.5) 33 (19.5) 169 (59.3)
10 years old and over 97 (83.6) 19 (16.4) 116 (40.7)

Percentiles (χ2 = 8.95, p = 0.03)
< 5 35 (85.4) 6 (14.6) 41 (14.4)
Normal 184 (81.1) 43 (18.9) 227 (79.6)
> 85 12 (100.0) 0 (0.0) 12 (4.2)
> 95 2 (40.0) 3 (60.0) 5 (1.8)

Table 8: Distribution of triglyceride levels according to gender, mother’s
education level, place of residence, breastfeeding duration, age and
percentiles

Normal High Total
n (%) n (%) n (%)

Gender (χ2 = 2.16, p = 0.14)
Boys 116 (78.4) 32 (21.6) 137 (48.1)
Girls 97 (70.8) 40 (29.2) 148 (51.9)

Mother’s education level (χ2 = 0.002, p = 0.99)
Primary 183 (74.7) 62 (25.3) 245 (87.2)
High school 21 (75.0) 7 (25.0) 28 (10.0)
University 6 (75.0) 2 (25.0) 8 (2.8)

Residence (χ2 = 0.05, p = 0.82)
Urban 118 (74.2) 41 (25.8) 159 (55.8)
Rural 95 (75.4) 31 (24.6) 126 (44.2)

Breastfeeding duration (χ2 = 1.15, p = 0.81)
No 3 (100.0) 0 (0.0) 3 (1.2)
0−6 months 68 (73.1) 25 (26.9) 93 (36.9)
7−12 months 20 (74.1) 7 (25.9) 27 (10.7)
13 months and over 97 (75.2) 32 (24.8) 129 (51.2)

Age groups (χ2 = 0.01, p = 0.93)
2−9.9 years old 126 (74.6) 43 (25.4) 169 (59.3)
10 years old and over 87 (75.0) 29 (25.0) 116 (40.7)

Percentiles (χ2 = 3.89, p = 0.27)
< 5 32 (78.0) 9 (22.0) 41 (14.4)
Normal 171 (75.3) 56 (24.7) 227 (79.6)
> 85 8 (66.7) 4 (33.3) 12 (4.2)
> 95 2 (40.0) 3 (60.0) 5 (1.8)

DISCUSSION
Cardiovascular risk scores such as the Framingham Risk
Score and Assessing the Cardiovascular Risk using Scottish
Intercollegiate Guidelines Network (ASSIGN) score have
been identified for adults in many studies. Gender, age,
blood pressure, smoking, diabetes and lipid profiles are
common for most of them (18). In our country, assessment
of cardiovascular risk profile among children will allow the
physicians to pay attention to early screening of children for
cardiovascular risk factors. Therefore, knowing the preva-
lence and the risk groups are important.

According to our results, the total prevalence of high
LDL-C levels is 2.1% which is lower than in some other
studies conducted in Turkey (4.2%) or in other countries
[3.9%] (19–22). We can also say that prevalences of low
levels of HDL-C, hypercholesterolaemia and hypertriglyceri-
daemia are lower than in other studies. The prevalence of
hypercholesterolaemia is 4.9% in our study which is low
when compared with research conducted in other countries:
16% (3–19 years) and 13.5% (6–11 years of age) in Iran,
8.1% in Tunisia (13–19 years of age), 18% in Belgium (12–
19 years), 8.4% in the United States of America (USA) [5–
17 years] and 18% in Spain [2–18 years] (19, 23–28).
Conversely, Savar et al found the prevalence of low HDL-C
as 10.8%, hypercholesterolaemia as 2.7% and hyper-
triglyceridaemia as 20% in the 5–15-year age group in
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Ankara, Turkey (20). The research conducted by Derinoz et
al, also in Ankara, Turkey, showed that in the 5–17-year age
group (n = 2096), 8.1% of them had hypercholesterolaemia
and 5.1% had high serum levels of LDL-C (29).

In some other studies conducted in school-aged chil-
dren in three different cities of Turkey, hypercholes-
terolaemia prevalences had been reported to be 2.5%, 14.1%
and 11.8%, respectively (30–32). Similarly, high LDL-C,
VLDL-C and TG levels (as 2.1%, 9.8% and 25.5%, res-
pectively) in our study are not too high according to most
other countries’ results (3, 33–35). However, there were also
similar lower results like ours. For example, hypercholes-
terolaemia and hypertriglyceridaemia were 1.2% and 10.6%,
respectively in Thailand in the age group 6–17.8 years (36).
Although the age groups were not similar, we can say that
hypercholesterolaemia prevalence was lower than in those
countries. We think the low prevalence in our study is related
to the study group’s features which are selected both from
urban and rural population. The eating habits of children
who live in urban areas have changed to fast food and they
spend more time being inactive (eg on computer).

A higher percentage of girls had abnormal TC and
LDL-C levels compared with boys in some other studies (3,
22). Moreover, in the Child and Adolescent Trial for
Cardiovascular Health, 13.3% of children in the 4th grade had
total cholesterol concentrations of > 200 mg/dL. The pre-
valence of total cholesterol concentrations of > 200 mg/dL
was 15.6% in girls and 11.1% in boys (37).

In the present study, LDL-C, VLDL-C, TC and TG
levels were higher among girls than boys, but these results
were statistically significant for VLDL-C and LDL-C levels
which were higher in girls than boys for both age groups. We
know that females tended to have higher HDL-C, higher total
cholesterol and LDL-C concentrations than did males after
pubertal development had occurred. Investigators for the
Project Heart Beat study reported that lipid and lipoprotein
concentrations changed in different ways for males and
females during development (38). It could be explained by
the hormonal modifications in relation to puberty which
starts earlier among girls than boys.

Low HDL-C prevalences appeared to be similar for
boys and girls which we expected to be higher in boys than
girls before puberty, according to other studies (22, 39, 40).
In general (both girls and boys), we can expect HDL-C levels
to be lower than in other countries because it was reported
that serum HDL-C levels were typically 10–15 mg/dL lower
in Turkish adults than in Europeans and North Americans and
lower levels of HDL-C appeared to be largely of genetic
origin (40−42). A physician should always keep in mind that
low HDL-C is an important cardiovascular risk factor alone,
but high LDL-C levels must also be considered as a treatment
target (43).

As a whole, the lower non-HDL-C levels of our study
possibly were due to the features of the study group which

was selected from both urban and rural areas. Children who
live in rural areas have healthier eating habits, play more in
open air and are more active in daily life while a child living
in an apartment (in urban areas) usually spends his/her time
on the computer and has more tendency to eat fast food. The
eating habits of children in our region should also be con-
sidered as they usually consume natural foods and fresh
vegetables, especially in rural areas. This point of view ex-
plains why most of our results are closer to the normal
values. This factor leads us to conclude that attention should
be paid to educating the parents about their children’s healthy
nutrition. In our study, prevalence of dyslipidaemia in our
region was 37.5% (n = 107). We could not find a significant
relation with dyslipidaemia and age groups, education level
of the mother and breastfeeding duration.

Childhood obesity is associated with unfavourable
lipid profile, suggesting that obese children should be
screened for hypercholesterolaemia. Friedland et al found
mean serum cholesterol and TG levels significantly higher (p
< 0.05) among the obese children whose BMI were > 85%
and the degree of obesity (BMI 85–95% vs BMI > 95%) had
no effect on serum lipids (44). In the study by Zhang et al,
compared with non-obese children, obese children screened
by Chinese BMI and weight-for-height index had increased
levels of TG, LDL-C, apo B, insulin, decreased levels of
HDL-C, apo A and significantly higher prevalence of
hypertriglyceridaemia and high LDL-C (45). The results
were similar to the study by Hamidi et al (46).

Our study also shows that dyslipidaemia correlates
with BMI, while high VLDL-C and low HDL-C levels were
found statistically significant in children whose percentiles
were > 85%. However, in our study, there were only 17
obese children (> 85%). A larger study is needed to show the
real correlation between lipid profile and percentiles. Body
mass index is also affected by many factors. For example,
physical activity is as important as diet to lower serum lipid
levels (47). Also, environmental, genetic and nutritional
habits are important factors. Unfavourable lipid levels were
relatively common among obese children, suggesting that
obesity should be considered a risk factor for hypercholes-
terolaemia and that screening obese children for hypercholes-
terolaemia should be considered. Although the breastfeeding
duration was not a significant factor for per-centiles in our
study group (p > 0.05), in the literature, some studies showed
that adolescents who had short duration of breastfeeding (< 6
months), or had early introduction of infant formula, had
higher mean values of TC (47).

According to our study results, the educational level of
the mother was a significant factor for BMI of a child (p =
0.00). If the mother’s education level is less, the percentiles
of the children are lower. On the other hand, high VLDL-C
and low HDL-C levels were related to percentiles of the
children (p = 0.006, p = 0.03, respectively). These results
show that education of the mother may help to create healthy
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generation by means of healthy nutrition, and feeding the
baby with human milk as long as possible would result in
normal physical development and controlled lipid levels of
the child. Educating mothers and fathers on how to be better
parents could help stem the alarming rise in childhood
obesity – even when exercise and nutrition are not part of the
school curriculum – according to a new study from NYU
Langone Medical Center. Generally, low educated mothers
do not have enough knowledge on healthy body weight for
children, thus failing to recognize that their children are
obese (48).

There were some limitations to the study. On one hand,
it was difficult to compare the prevalence of dyslipidaemia
with other studies, as each of them evaluated different age
ranges and assessment methods, diagnostic criteria, period
and samples. Also, we could not exclude the effects of eating
habits on dyslipidaemia because we could not get detailed
nutritional history. On the other hand, selecting the study
group as representing our region, the wide range of age
group, being the first research on this subject and being a
product of a multidisciplinary team work are the strengths of
our study.

CONCLUSION
In conclusion, all the parameters of dyslipidaemia are not so
high in our region. Dyslipidaemia correlates with BMI,
while high VLDL-C and low HDL-C levels are statistically
significant in children whose percentiles are > 85%. High
VLDL-C and low HDL-C levels are related to percentiles of
the children and gender is also a significant factor for VLDL-
C (higher in girls than boys).

This research is the first epidemiologic study on dys-
lipidaemia in children in our region. Therefore, early detec-
tion of dyslipidaemia and long-term prevention of athero-
sclerosis by controlling the risk factors should begin in child-
hood in order to protect their heart with periodic lipid profile
checks and to educate mothers and children on healthy
nutrition and the importance of physical activity.

REFERENCES
1. National Cholesterol Education Program. Report of the Expert Panel on

blood cholesterol levels in children and adolescents. Pediatrics 1992;
89: 495–501.

2. McGill HC Jr, McMahan CA, Zieske AW, Malcom GT, Tracy RE,
Strong JP. Effect of nonlipid risk factors on atherosclerosis in youth
with favorable lipoprotein profile. Pathobiological Determinants of
Atherosclerosis in Youth (PDAY) Research Group. Circulation 2001;
103: 1546–50.

3. Daniels SR, Greer FR. Lipid screening and cardiovascular health in
childhood. Pediatrics 2008; 122: 198–208.

4. Oren A, Vos LE, Litereaal CS, Gorissen WH, Grobbe DE, Bots ML.
Birth weight and carotid intima-media thickness: new perspectives from
the atherosclerosis risk in young adults (ARYA) study. Ann Epidemiol
2004; 14: 8–16.

5. Sung RYT, Yu CW, Chang SKY. Effects of dietary intervention and
strength training on blood lipid levels in obese children. Arch Dis Child
2002; 86: 407–10.

6. Gidding SS. Cholesterol guidelines debate. Pediatrics 2001; 107: 1229.

7. Tamir I, Heiss G, Glueck CJ, Christensen B, Kwiterovich P, Rifkind B.
Lipid and lipoprotein distributions in white children ages 6–19 yrs: the
Lipid Research Clinics Program Prevalence Study. J Chronic Dis 1981;
34: 27–39.

8. Webber LS, Srinivasan SR, Wattigney WA, Berenson GS. Tracking of
serum and lipids and lipoproteins from childhood to adulthood: the
Bogalusa Heart Study. Am J Epidemiol 1991; 133: 884–99.

9. Freedman DS, Dietz WH, Srinivasan SR, Berenson GS. The relation of
overweight to cardiovascular risk factors among children and
adolescents: the Bogalusa Heart Study. Pediatrics 1999; 103: 1175–82.

10. Berenson GS, Srinivasan SR, Bao W, Newman WP III, Tracy RE,
Wattigney WA. Association between multiple cardiovascular risk
factors and the early development of atherosclerosis. Bogalusa Heart
Study. N Engl J Med 1998; 338: 1650–6.

11. Sümbüloğlu V, Sümbüloğlu K. Klinik ve Saha araştırmalarında
ornekleme yontemleri ve orneklem büyüklüğü. (Sampling methods in
clinical and epidemiological research). Ankara, Turkey: Alpine Offset
Printing; 2005. [in Turkish]

12. Goff DC Jr, Donker GA, Rgan JD Jr, Adkins AT, Killinger RP, Caudill
JW Jr et al. Cholesterol screening in pediatric practice. Pediatrics 1991;
88: 250–8.

13. DiGeorge AM, LaFranchi S. Disorders of the thyroid gland. In:
Behrman RE, Kliegman RM, Arvin AM, eds. Nelson textbook of
pediatrics. 17th ed. Philadelphia: Elsevier; 2004: 1587–1605.

14. Olcay N, Hülya G, Andrzej F, Bundak R, Gökçay G, Darendeliler F et
al. Türk çocuklarında vücut ağırlığı, boy uzunluğu, baş çevresi ve vücut
kitle indeksi referans değerleri (Weight, height, head circumference and
BMI reference values of Turkish Children). Çocuk Sağlığı ve
Hastalıkları Dergisi (Children Health and Diseases Journal) 2008; 51:
1–14. [in Turkish]

15. Coşkun T. Lipoprotein metabolizmasına bakış: Dislipidemiler (A look
to lipoprotein metabolism: dyslipidemia). Katkı J Pediatr 1998; 19:
421–33.

16. Rifkind BM, Segal P. Lipid Research Clinics Programme reference
values for hyperlipidemia and hypolipidemia. JAMA 1983; 250: 1869–
72.

17. McGill HC Jr, McMahan CA, Herderick EE, Malcolm GT, Tracy RE,
Strong JP. Origin of atherosclerosis in childhood and adolescence. Am
J Clin Nutr 2000; 72: 1307–15.

18. Ural D. Cardiovascular risk assessment and risk stratification-guided
therapy: predict, prevent and individualize. Anadolu Cardiol J 2011; 11:
551–6.

19. Daniels SR. Cardiovascular disease risk factors and atherosclerosis in
children and adolescents. Curr Atheroscler Rep 2001; 3: 479–85.

20. Savar S, Tasar MA, Tıras U, Dallar Y. Serum lipid levels in 5–15 years
old children and affecting parameters. Ege Tıp Dergisi (Ege Journal of
Medicine) 2008; 47: 35–45.

21. Harrabi I, Ghannem H, Gaha R, Hochlaf M, Limam K, Essoussi AS.
Epidemiology of dyslipidemia among schoolchildren in Sousse,
Tunisia. Diabetes Metab 2005; 31: 285–9.

22. Lee JM, Gebremariam A, Card-Higginson P, Shaw JL, Thompson JW,
Davis MM. Poor performance of body mass index as a marker for
hypercholesterolemia in children and adolescents. Pediatr Adolesc Med
2009; 163: 716–23.

23. Azizi F, Rahmani M, Madjid M, Allahverdian S, Ghanbili J, Ghanbarian
A et al. Serum lipid levels in an Iranian population of children and
adolescents: Tehran lipid and glucose study. Eur J Epidemiol 2001; 17:
281–8.

24. Ruiz Pérez L, Zapico Alvarez-Cascos M, Zubiaur Cantalapiedra A,
Alfayate Guerra R, Sánchez-Paya J, Flores Serrano J. Lipid profile and
hormonal study in the schoolchildren of the province of Alicante.
Endocrinol Nutr 2009; 56: 158–63.

25. Sanchez Bayle M, Gonzalez Vergaz A, Garcia Cuartero B, Santos Tapia
M, Gonzalez Requejo A. Is a parental history of coronary arterial
disease in children as discriminating as their lipoprotein profile? Int J
Cardiol 1992; 36: 267–71.

26. Grünberg H, Thetloff M. The cardiovascular risk factor profile of
Estonia school children. Acta Pediatr 1998; 87: 37–42.

Lipid Profile in Children



595

27. Braun B, Zimmermann MB, Kretchmer N, Spargo RM, Smith RM,
Gracey M. Risk factors for diabetes and cardiovascular disease in
young Australian aborigines. A 5-year follow-up study. Diabetes Care
1996; 19: 472–9.

28. Primrose ED, Savage JM, Boreham CA, Cran GW, Strain JJ.
Cholesterol screening and family history of vascular disease. Arch Dis
Child 1994; 71: 239–42.

29. Derinoz O, Tumer L, Hasanoglu A, Pasaoglu H, Aksakal FN, Ceyhan
MN. Cholesterol screening in school children: is family history
reliable to choose the ones to screen? Acta Paediatr 2007; 96: 1794–8.

30. Coskun Y, Bayraktaroglu Z. Coronary risk factors in Turkish school
children – report of a pilot study. Acta Paediatr 1997; 86: 187–91.

31. Güneler S, Acartürk E, Burgut R. Evaluation of atherosclerotic risk
factors in children in the Çukurova region, Turkey. II. Serum lipids.
Cukurova Üniversitesi Tıp Fakültesi Dergisi (Cukurova University
Medical School Journal) 1993; 18: 155–60 [in Turkish].

32. Uçar B, Kiliç Z, Colak O, Oner S, Kalyoncu C. Coronary risk factors
in Turkish schoolchildren: randomized cross-sectional study. Pediatr Int
2000; 42: 259–67.

33. Nebigil Fİ, Tanyer G, Dallar Y, Adim FS, Hizel S, Acar K. The effects
of different factors on lipid and lipoprotein levels in school age
children: results of a study in Ankara. Nutr Health 1997; 11: 219–24.

34. Işcan A, Yiğitoğlu MR, Vurgun N, Uyanik BS, Akyildiz M. Low levels
of high density lipoprotein cholesterol in Turkish children: an important
risk factor. Acta Pediatr Jpn 1998; 40: 41–6.

35. Holl RW, Hoffmeister U, Thamm M, Stachow R, Keller KM,
L’allemand D et al. Does obesity lead to a specific lipid disorder?
Analysis from the German/Austrian/Swiss APV registry. Int J Pediatr
Obes 2011; 6: 53–8.

36. Rerksuppaphol S, Rerksuppaphol L. Prevalence of dyslipidemia in
Thai schoolchildren. J Med Assoc Thai 2011; 94: 710–5.

37. Webber LS, Osganian V, Luepker RV, Feldman HA, Stone EJ, Elder JP
et al. Cardiovascular risk factors among third grade children in four
regions of the United States. The CATCH Study: Child and Adolescent
Trial for Cardiovascular Health. Am J Epidemiol 1995; 141: 428–39.

38. Labarthe DR, Dai S, Fulton J. Cholesterol screening in children:
insights from Project HeartBeat! and NHANES III. Prog Pediatr
Cardiol 2003; 17: 169–78.

39. Uçar B, Kılıç Z, Dinleyici EÇ, Çolak O, Güneş E. Serum lipid profiles
including non-high density lipoprotein cholesterol levels in Turkish
school-children. Anadolu Kardiyol Derg 2007; 7: 415–20.

40. Mahley RW, Arslan P, Pekcan G, Pepin GM, Agacdiken A, Karaagaoglu
N et al. Plasma lipids in Turkish school-children: impact of puberty,
socioeconomic status, and nutrition on plasma cholesterol and HDL. J
Lipid Res 2001; 42: 1996–2006.

41. Mahley RW, Palaoglu KE, Atak Z, Dawson-Pepin J, Langlois AM,
Cheung V et al. Turkish Heart Study: lipids, lipoproteins, and apoli-
poproteins. J Lipid Res 1995; 36: 839–59.

42. Bersot TP, Vega GL, Grundy SM, Palaoglu KE, Atagunduz P,
Ozbayrakci S et al. Elevated hepatic lipase activity and low levels of
high density lipoprotein in a normotriglyceridemic, nonobese Turkish
population. J Lipid Res 1999; 40: 432–8.

43. Bayturan Ö, Ütük O, Tuzcu EM. Beyond lowering LDL cholesterol.
Anadolu Cardiol J 2011; 11: 163–7.

44. Friedland O, Nemet D, Gorodnitsky N, Wolach B, Eliakim A. Obesity
and lipid profiles in children and adolescents. J Pediatr Endocrinol
Metab 2002; 15: 1011–6.

45. Zhang CX, Tse LA, Deng XQ, Jiang ZQ. Cardiovascular risk factors in
overweight and obese Chinese children: a comparison of weight-for-
height index and BMI as the screening criterion. Eur J Nutr 2008; 47:
244–50.

46. Hamidi A, Fakhrzadeh H, Moayyeri A, Pourebrahim R, Heshmat R,
Noori M et al. Obesity and associated cardiovascular risk factors in
Iranian children: a cross-sectional study. Pediatr Int 2006; 48: 566–71.

47. Bergström E, Hernell O, Persson LA, Vessby B. Serum lipid values in
adolescents are related to family history, infant feeding and physical
growth. Atherosclerosis 1995; 117: 1–13.

48. Pakpour AH, Yekaninejad MS, Chen H. Mothers’ perception of obesity
in schoolchildren: a survey and the impact of an educational
intervention. J Pediatr (Rio J) 2011; 87: 169–74.

Toprak et al




