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Background: The aim of this study was to evaluate serum lipid profiles and the prevalence of 
dyslipidemia in schoolchildren in south Khorasan Province. 

Methods: The participants of this cross-sectional study were 685 girls and 641 boys, aged 
seven to 12 years, selected by multistage random cluster sampling from urban and rural areas of 
south Khorasan Province (eastern Iran). Fasting blood samples were analyzed for total cholesterol, 
low-density lipoprotein cholesterol, triglycerides, and high-density lipoprotein cholesterol. 

Results: The mean values of total cholesterol and low-density lipoprotein cholesterol were 
significantly higher in girls. There was no significant correlation between the mean values of serum 
lipids with age of the children. The mean values of triglyceride and high-density lipoprotein 
cholesterol were significantly higher and lower, respectively, in rural areas. In all the participants, 
the percentiles of triglycerides were higher and the percentiles of high-density lipoprotein 
cholesterol were lower than standard values according to Lipid Research Clinics data. The most 
common form of dyslipidemia was decreased high-density lipoprotein cholesterol (14.1%). The 
prevalence of hypertriglyceridemia, increased low-density lipoprotein cholesterol, and 
hypercholesterolemia were 5.4%, 4.1%, and 3%, respectively. There was not any significant relation 
between different forms of dyslipidemia with age of the children. Decreased high-density 
lipoprotein cholesterol and increased low-density lipoprotein cholesterol were significantly more 
common in girls. The prevalence of decreased high-density lipoprotein cholesterol was 
significantly higher in rural than urban areas. 

Conclusion: Considering the high prevalence of dyslipidemia and undesirable lipid profiles in 
the schoolchildren of eastern regions of Iran, it is strongly recommended to search for underlying 
factors.  
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Introduction 
 

lthough cardiovascular disease (CVD) 
does not manifest until adulthood, its 
risk factors such as dyslipidemia are 

present in childhood and persist into adulthood.1 
So, some authors recommend that routine 
screening program for blood lipid levels should be 
performed in all children. They have provided 

guidelines to identify and treat children who are at 
risk for the development of accelerated 
atherosclerosis in early adult life.2,3 

CVD constitutes one of the main health 
problems in Iran but little is known about the lipid 
profiles and the prevalence of dyslipidemia among 
Iranian children. In Iran, only few studies focusing 
on the determination of lipid profile and the 
prevalence of dyslipidemia in children and 
adolescents have been conducted, which showed 
abnormal lipid profiles and a high prevalence of 
dyslipidemia.4,5 These studies also reported the 
increasing rate of lipid disorders in Iranian children 
and adolescents. So, the present study was 
performed for the first time in east of Iran to 
identify the lipid profiles and the prevalence of 
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dyslipidemia among schoolchildren in south 
Khorasan Province (eastern Iran). Such 
identification will be important in designing 
effective intervention and prevention programs 
aimed at reducing CVD risk factors in Iranian 
children and adolescents.  

 
Materials and Methods 

 
This cross-sectional study was carried out from 

September through December 2006. It was 
performed in urban (Birjand, Nehbandan, Ghaen, 
Sarayan, Darmian, and Sarbisheh) and rural areas 
of south Khorasan Province. The study protocol 
was approved by the Research and Ethics 
committee of Birjand University of Medical 
Sciences. 

The sampling method was multistage random 
cluster sampling. At first, all elementary schools 
were identified according to location (urban and 
rural areas). From each area, a proportional, two-
stage cluster sample of children was selected. At 
the first stage, the primary units (clusters) were the 
schools (30 schools). At the second stage, equal 
numbers of students were selected by systematic 
random sampling in every school.  

Initially, a questionnaire including information 
about age, sex, and the area of residence, was filled 
by one of the parents. The students had been 
instructed to fast for 12 to 14 hours. After 
obtaining informed consents from the parents, 
antecubital venous blood was collected. 
Biochemical tests including measurement of total 
cholesterol (TC), triglycerides (TG), high-density 
lipoprotein cholesterol (HDL-C), and low-density 
lipoprotein cholesterol (LDL-C) were carried out. 

TC, HDL-C, and TG were measured by an 
enzymatic method using an Elan 2000 auto- 
analyzer (Eppendorf, Germany). LDL-C was 
calculated according to the Friedewald formula.6   

In children, high levels of TC and LDL-C were 
defined as ≥200 mg/dL and ≥130 mg/dL, 
respectively.7 TG level ≥130 mg/dL was 
considered as high, and HDL-C level < 35 mg/dL 
was considered as low.8,9 

Data were analyzed by SPSS (version 13). 
Student's t-test, Chi-square test, and one-way 
ANOVA were used. P value less than 0.05 was 
considered as statistically significant.   

 
Results 

 
This study was performed on 1326 school- 

children seven to 12 years old, with a mean age of 
9.6±1.2 years. The children consisted of 641 
(48.3%) boys and 685 (51.7%) girls. 

There was no significant correlation between 
the mean value of serum lipids with age of 
children. The mean value of TC and LDL-C were 
significantly higher in girls. The mean value of TG 
and HDL-C were significantly higher and lower, 
respectively in rural areas (Table 1). 

In all the children, the 5th, 25th, 50th, 75th, 
90th, and 95th percentiles of TG and HDL-C were 
higher and lower, respectively than the 
corresponding levels of Lipid Research Clinics 
(LRC) standard values.10 Only a few percentiles of 
TC and LDL-C were higher than the standard 
values. 

The prevalence of different forms of 
dyslipidemia were: low HDL-C 14.1%, 
hypertriglyceridemia 5.4%, high LDL-C 4.1%, and 
hypercholesterolemia 3%. There was no significant 
correlation between the prevalence of different 
forms of dyslipidemia and the age of the children. 
Low HDL-C and high LDL-C were significantly 
higher in girls (P=0.05 and P=0.01, respectively). 
The prevalence of low HDL-C was higher 
significantly in rural than urban areas (P=0.02).  

 
Discussion  

 
The present study higher that in all 

schoolchildren percentiles of TG showed were and 
HDL-C were lower than the standard values. In a 
study on 2000 students in Isfahan Province, the 
percentiles of serum TC, TG, and LDL-C were 
significantly higher and the percentiles of HDL-C 
were lower than standard values according to LRC 

Table 1. Comparison of the mean values of serum lipids according to sex and area of residence.  

 Serum lipids 
 (mg/dL) 

Total 
n=1326 

Mean±SD 

Boys 
n=641 

Mean±SD 

Girls 
n=685 

Mean±SD 
P value 

Urban area 
n=1028 

Mean±SD 

Rural area 
n=298 

Mean±SD 
P value 

T-C 152 150 ± 25.3 154 ± 23.2 0.002 152±23.7 150±25.8 0.12 
TG 87 87 ± 39.7 87 ± 34.1 0.81 86±34.7 92±41.8 0.02 
LDL-C 90 87 ± 22.7 93 ± 21.9 <0.001 91±22.1 89±23.3 0.11 
HDL-C 44 45 ± 8.8 44 ± 9.2 0.15 44±9.1 43±8.9 0.05 
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data.4 
In the present study, the mean TC levels were 

150 mg/dL for boys and 154 mg/dL for girls. In a 
study performed in Tehran on seven to 13-year-old 
children, mean TC levels ranged from 170 to 171 
mg/dL for boys and 173 to 179 mg/dL for girls.5 In 
American children (six to 15 years old) in National 
Health and Nutrition Examination Survey 
(NHANES) III mean TC levels were 158 to 172 
mg/dL for boys and 164 to 169 mg/dL for girls.11 
In a study on 7767 school-aged Greek children (six 
to  14 years old), mean TC ranged from 157 to 174 
mg/dL for boys and from 158 to 172 mg/dL for 
girls.12 In the present study, the mean TC level was 
lower than Tehran and other foreign studies. 

In our study, the mean TG levels were 87 
mg/dL for both sexes. In Tehran study, mean 
serum TG levels ranged from 93 to 105 mg/dL for 
boys and 98 to 128 mg/dL for girls.5 In NHANES 
III study, mean serum TG levels of American 
schoolchildren were 87 mg/dL for boys and 96 
mg/dL for girls (12 – 15 years old).11 The serum 
TG levels of Greek boys ranged from 76 to 83 
mg/dL and those for girls were 76 – 95 mg/dL.12 In 
the present study, mean TG level was lower than 
Tehran study and American girls, however, it was 
equal to TG levels of American boys and was 
higher than the Greek study. 

In the present study, the mean LDL-C levels 
were 87 for boys and 93 for girls. In Tehran study, 
mean serum LDL-C levels ranged from 104 to 105 
mg/dL for boys and 105 to 112 mg/dL for girls. In 
NHANES III study, serum LDL-C levels of 
American schoolchildren were 88 mg/dL for boys 
and 94 mg/dL for girls. In Greek children, the 
levels ranged from 59 to 68 mg/dL for boys and 61 
to 64 mg/dL for girls. In our study, mean LDL-C 
level was lower than Tehran study, higher than 
Greek study, and nearly equal to American study. 

We found that mean HDL-C levels were 45 
mg/dL for boys and 44 mg/dL for girls. In Tehran 
study, the mean HDL-C level was 46 – 47 mg/dL 
for boys and 43 – 47 mg/dL for girls.5 In NHANES 
III study, mean value of HDL-C in American 
children was 50 mg/dL for both sexes.11 The mean 
HDL-C of Greek children ranged from 59 to 68 
mg/dL for boys and 61 to 64 mg/dL for girls. In the 
present study, mean HDL-C level was lower than 
Tehran and the other foreign studies. 

In a study in Turkey on 397 healthy children 
(five to 14 years old), mean level of HDL-C was 
46.7 mg/dL for boys and 46.3 mg/dL for girls. 
These levels were profoundly low on international 

comparison. The low levels of HDL-C in Turkish 
children may be associated with the high incidence 
of coronary artery disease (CAD) in the Turkish 
adult population.13  

In a study in Spain, a significant increase in 
plasma TC and LDL-C levels was observed over 
time in schoolchildren. But the mean concentration 
of plasma HDL-C remained stable and very high. 
These high levels of plasma HDL-C in Spanish 
schoolchildren may help to explain why the 
coronary heart disease mortality rate is low 
compared with that in other developed countries.14 
So, the low levels of plasma HDL-C in Iranian 
children (Tehran and the present studies) may 
explain the high prevalence of CAD in Iranian 
adults.  

In the present study, mean values of TC and 
LDL-C were significantly higher in girls, which is 
consistent with the findings in NHANES III 
study.11 

Mean values of TG and HDL-C were 
significantly higher and lower, respectively in rural 
areas, which is consistent with the findings in a 
study on 2896 Turkish schoolchildren.15 It can be 
probably because of consumption of local butter 
and oil in rural areas of Iran. 

The most common form of dyslipidemia in the 
present study was a low HDL-C level and then 
hypertriglyceridemia. In Tehran study, the most 
common form of dyslipidemia was a high LDL-C 
and then hypercholesterolemia.5 In a study in Saudi 
Arabia on 1390 students aged nine to 12 years, the 
most common form of dyslipidemia was 
hypertriglyceridemia.16 In Bangkok study on 
primary schoolchildren, the most common form of 
dyslipidemia was hypercholesterolemia (40%) and 
high LDL-C (5.4%).17 There was no association 
between the prevalence of different forms of 
dyslipidemia with age and sex of children in that 
study. 

Our study has some limitations. The first is that 
the serum lipids were checked only once. Secondly 
our data on serum lipids were compared with the 
standard percentiles of Western references, which 
are not necessarily universally correct standards for 
Iranian children. We strongly need standard 
percentiles for Iranian children and adolescents. 

 
Conclusion 

 
Considering the high prevalence of 

dyslipidemia and undesirable lipid profiles in the 
schoolchildren of eastern regions of Iran, it is 
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strongly recommended to search for the underlying 
factors such as physical activity, eating habits, and 
food choices.  

 
Acknowledgment 

 
This study was supported by a grant from 

Research Center of Birjand University of Medical 
Sciences. We thank the students who participated 
in this study, their parents, and the schools' 
managers.  
 

References 
 
1 Bao W, Srinivasan SR, Valdez R, Greenlund KJ, 

Wattigney WA, Berenson GS. Longitudinal changes in 
cardiovascular risk from childhood to young adulthood in 
offspring of parents with coronary artery disease: the 
Bogalusa Heart Study. JAMA. 1997; 278: 1749 – 1754. 

2 McGill HC Jr, McMahan CA, Herderick EE, Malcilm 
GT, Tracy RE, Strong JP. Origin of atherosclerosis in 
childhood and adolescence. Am J Clin Nutr. 2000; 72: 
1307 – 1315. 

3 Lauer RM, Connor WE, Leaverton PE, Reiter MA, 
Clarke WR. Coronary heart disease risk factors in 
schoolchilren; the Muscatine study. J Pediatr. 1975; 86: 
697 – 706. 

4 Klishadi R, Pour MH, Zadegan NS, Kahbazi M, Sadry G, 
Amani A, et al. Dietary fat intake and lipid profiles of 
Iranian adolescents: Isfahan healthy heart program-heart 
health promotion from childhood. Prev Med. 2004; 39: 
760 – 766. 

5 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 –288. 

6 Friedewald WT, Levy RI, Fredrickson DS. Estimation of 
the concentration of low-density lipoprotein cholesterol 
in plasma, without use of the preparative ultra-centrifuge. 
Clin Chem. 1972; 18: 499 – 502. 

7 American Academy of Pediatrics. Committee on 
Nutrition. American Academy of Pediatrics. Committee 
on Nutrition. Cholesterol in childhood. Pediatrics. 1998; 
101:141 – 147. 

8 National Cholesterol Education Program. Report of the 
expert panel on blood cholesterol levels in children and 
adolescents. National Institutes of Health Publication. No 
91-2732. Washington DC: US Department of Health and 
Human Services; September 1991. 

9 Kwiterovich PO Jr. Plasma lipid and lipoprotein levels in 
childhood. Ann NY Acad Sci. 1991; 623: 90 – 107. 

10 Tershakovec A, Rader DJ. Disorders of lipoprotein 
metabolism and transport. In: Behrman RE, Kliegman 
RM, Jenson HB, eds. eds. Nelson Textbook of Pediatrics. 
17th ed. Philadelphia: WB Saunders; 2004: 448. 

11 Hickman TB, Briefel RR, Carroll MD, Rifkind BM, 
Cleerman JI, Maurer KR, et al. Distributions and trends 
of serum lipid levels among United States children and 
adolescents ages 4 – 19 years: data from the third 
national health and nutrition examination survey.  
Prev Med. 1998; 27: 879 – 890. 

12 Schulpis K, Karikas GA. Serum cholesterol and 
triglycerides distribution in 7767 school-aged Greek 
children. Pediatrics. 1998; 101: 861 – 864. 

13 Iscan A, Yigitoglu MR, Vurgun N, Uyanik BS, Akyildiz 
M. low levels of high-density lipoprotein cholesterol in 
Turkish children: an important risk factors. Acta Paediatr 
Jpn. 1998; 40: 41 – 46. 

14 Garces C, Gil A, Benavente M, Viturro E, Cano B, de 
Oya MD. Consistently high plasma high-density 
lipoprotein cholesterol levels in children in Spain, a 
country with low cardiovascular mortality. Metabolism. 
2004; 53: 1045 – 1047. 

15 Uçar B, Kiliç Z, Dinleyici EC, Colak O, Güneş E.  Serum 
lipid profiles including nonhigh-density lipoprotein 
cholesterol levels in Turkish schoolchildren. Anadolu 
Kardiyol Derg. 2007; 7: 415 – 420.  

16 Al-Shehri SN, Saleh ZA, Salama MM, Hassan YM. 
Prevalence of hyperlipidemia among Saudi school- 
children in Riyadh. Ann Saudi Med. 2004; 24: 6 – 8. 

17 Sirikulchayanonta C, Pavadhgul P, Chongsuwat R, 
Srisorrachata S. A preliminary study of hyperlipidemia in 
Bangkok schoolchildren. Asia Pac J Public Health. 2006; 
18: 9 – 15. 

 
 
 
 
 
 

 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


