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ABSTRACT

One of the best non-invasive methods for measuaatbfopometric indicators is bioelectrical imped&nanalysis
(BIA). This method is able present a lot of infotiora about body tissue composition in minimum timita high
accuracy. To verify the relation between anthropwmimeneasures and lipid profiles as important triictor for
cardiovascular diseases. This study carried ouhwit0 subjects(65 males and 45 females)23-59 ydamean
age 39.65+7.42 years old. Body mass index (BMIjybfat percentage (%BF), waist-to-hip ratio (WHRpjd
profile and glycaemia were the variables asses8dl, BP% and WHR were higher among females, and, BMI
%BF were higher among males. The most evident letivea was verified between BF% and WHR for men
(r=0.824; p<0.001) as much as for women (r=0.9140p001). Among females, %BF and WHR was more glyon
related to BMI(r=0.89; r=0.866;p<0.001) than amongen. In the analysis between anthropometric vaeslzind
lipid profile, it was observed that the most ewideorrelation happened in males, between BMI a@g ODL-c,
LDL-c/HDL-c ,C/HDL-c (r=0.912; r=0.913; r=0.875; r=0.798;p<0.001 respectively),BF% and LDL-c(r=0.855;
p<0.001), WHR and TC , LDL-c (r=0.817; r=0.792; p<€®1 respectively),and in females between BMI a@d T
TG/HDL-c, LDL-c(r=0.89; r=0.866; r=0.855; p<0.001lmpectively), BF% with TG ,TG/HDL-c and VLDL(r=0.78;
r=0.811; r=0.716; p<0.001 respectively),and WHR lifTG/HDL-c (r=0.790; p<0.001).Glycaemia was not
correlated to any anthropometric indicators. It é@ncluded thatanthropometric indicators in partiaulBMI,
compared with BF% and WHR is the best screeningsureafor cardiovascular risk factorsin staff perseh of
Iranian Azarbayjan University of Shahid Madani.
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INTRODUCTION

The prevalence of obesity and cardiovascular dis€&3/D) has increased dramatically inlran[1,2]antieo
countries[3,4]. According to world health organiaat(WHO), there are about 1.6 billion overweighuhs, and at
least 400 million of them are obese[5,4]. A positivelation have been established between obesity an
cardiovascular manifestations with genetic, envinental and lifestyle factors. With the Framinghatodyg, the
first risk factors for cardiovascular disease widientified: arterial hypertension, high cholestdmlels or reduced
HDL-cholesterol levels, smokindjabetes mellitusnd aging [24].

Obesity is defined as a condition where there ix@ress of body fat [7].Many attempts have beenerasito
identify the best anthropometric predictor of clicodiseases in different populations. Overall adifjousually
measured by body mass index (BMI), and abdomindposity, usually assessed by waist-to-hip ratio
(WHR)[8,9,10,11,12].BMI calculated from height amgight has been commonly used as easy index foy bod
composition in clinical setting and epidemiologistiidies[25]. However, in recent years, BMI hasnbesticized
as a measure of body composition because it refleath fat and lean mass and because it does @aatifidfat
distribution[13]. There is a growing body of evidensuggesting that abdominal adiposity is a momonant risk
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factor for cardiovascular and metabolic disease tisageneral adiposity[14]. The mechanisms throudtich
abdominal fat contributes to the risk of these aligs are not fully understood, although one oftctitaponents of
abdominal fat visceral adipose tissue, which islyignetabolically active, is believed to play a keje[15].

Cumulative evidence indicates that there are etlifferences in the relationship between BMI anddyo
composition, and between indicators of abdominalipagity and the actual amount of visceral
fat[16,17,18].Therefore, estimates of disease fiska given level of an anthropometric indicatoryndiffer in
different study populations.

Debate over the value of BMI for the estimatiorbofly fat has led some investigators to recommeadi$ie of new
technology for the direct measurement of body BjtHor epidemiological studies with large samplaeglectrical
impedance analysis (BIA) has been recently usedstonate body fat. Based on the principles goverrie
electrical impedance of body tissues, BIA providaspid, noninvasive, and relatively accurate esiion of total
body water, from which body composition is deri@ifL9]. Impedance is the frequency-dependent oppof a
conductor to the flow of an alternating electriagremt. Resistance is the pure opposition of thedootor to the
alternating current, and reactance is the dieleadmponent of impedance[20]. Estimates of totalybwater
(TBW), fat-free mass (FFM) and fat mass (FM) canntede using predictive equations that include iraped
value$™. The percentage of body fat (PBF) can then bautztkd using FM and body weight.

The present study was designed to verify the malabetween anthropometric measures and risk faglipig
profile) for cardiovascular disease by BAI in staéfrsonnel of Iranian Azarbayjan University of Skatdadani

MATERIALS AND METHODS

Subjects

This study was conducted inAzarbayjan UniversitgtathidMadani(AUSM) with the aim of determining the
prevalence of non-communicable disease risk fa@odsdeveloping a healthy lifestyle to curtail thesk factors
[21].110 subjects(personnel of AUSM)23 to59 yeardluide 65 male and 45 femalewere free of any pusvio
systemic diseases or medications related to bodyhivehange or affecting blood pressure, glucosklipid levels,
volunteered in this research.

Measurement of anthropometric indexes

Anthropometric indexes were measured by appropyidtained medical care providers at physical etiona
laboratory of ASMU. All subjects wore light clotignand stood in the upright position without shoasrdy the
measurement. Height, waist circumference and hquuiference were measured to an accuracy of 0.Anchbody
weight to an accuracy of 0.1 kg. Total body fat, Bdhd waist-hip ratio (WHR) wereestimated from body
composition analyzer (zeros 9.9, South Korea). Befoeasurement, all subjects underwent an overfégihtand
were prohibited from vigorous activities within h2of measurement. The measurements were perfortrietlys
according to manufacturer instructions.

All BMI (according to NHLB/criteria), BF% and WHR (according to WH@riteria) were categorized in 3 groups:
normal BMI (BMI <25 kg/m?), overweight BMI (BMI2529 kg/m?2), and high BMI or obesity BMI (BMI
30kg/m?) [26] and low BF%(BF<20% for men, BF¥%30% for women) intermediate BF %( BF20%-25% for
men, 30%-35% for women) and high BF %( BF>25% feniBF%>35% for women)[27], and low WHR with low
risk(WHR< 0.95 for men, WHR<0.80 for women), intermediate WHR with moderat&({$HR0.96-1.0 for men,
0.81- 0.85 for women), high WHR with risk(WHEHRfor men, WHR=>0.85 for women)[28].

Measurement ofbiochemical variables

Fasting blood samples were obtained in the earlynimgvia the antecubital vein, preserved in a pre-chilledrBD
anticoagulation tube, and submitted to the Clinicaboratory of Tabriz Alzahra General Hospital foralysis.

Fasting plasma glucose (FPG) was measured by ammeatiz colorimetric method using glucose oxidasetal

cholesterol (TC) and triglycerides (TG) were assalyg enzymatic colorimetric tests with cholestezsterase and
cholesterol oxidase and glycerol phosphate oxidaspectively, using kits from Pars Azmoon Inc. tidensity

lipoprotein cholesterol (HDL-C) was measured afiszcipitation of the apo lipoprotein B-containirigdproteins

with phosphotungstic acid. Low-density lipoproteinolesterol (LDL-C) was calculated from serum TG @and

HDL-C using the Friedewald formula [29]

1 _National Health, Lung, Blood Institute
2 .World Health Organization
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Statistical analysis

The data were expressed as meantSD or %.The istdtianalysis were performed with SPSS software for

windows(version 16). Comparison of age, anthropamendicators, biochemical indices was performesing
Student's-test. spearman correlations were used to asdatismship between variables.

RESULTS

The sample gathered 110 subjects (65 males anchdffs) with mean age 39.65 + 7.42 years old. Adngrtb the
Table 1, there was a significant difference betwsexes for the following variables: height, weighBM, BF%,
WHR, HDL-c, LDL-c/HDL-c ratio, CT/HDL-c ratio and MDL (p<0.05).

Tablel: Anthropometric and biochemical variablesof subjects according to sex

Variables Total Males females p-value
Age(years) 39.65+7.42 40.52+6.25 38.40+8.76 0.141
Height(cm) 166.57+9.81 173.1845.70 157.0245.40  0%00
Weight(kg) 76.14+14.12 81.89+11.96 67.84+12.92  0*000
MBF(kg) 22.31+6.57 21.38+6.04 23.66+7.12 0.073
LBM(kg) 53.83+10.5 60.51+7.3: 44.1846.2; 0.000’
BMI(kg/m?) 27.34+3.89 27.26+3.34 27.47+4.61 0.784
%BF 29.23+6.05 25.72+4.44 34.29+4.21 0.000*
WHR 0.893+0.066 0.92+0.05 0.84+0.04 0.000¢
TC(mg/dl) 190 .88+40.094  192.89+43.66 187.98+34/46.529
LDL-c(mg/dl) | 124.16+28.16| 125.94+28.43  123.31+28/0D.633
HDL-C(mg/dl) | 36.73+8.34 30.63+6.52 38.11+8.14 0004
VLDL(mg/dl) | 29.62+17.53 35.99+27.5 26.49+15.89 Q64
LDL/HDL-c 3.88+1.19 4.25+1.16 3.36+1.04 0.0001
TG(mg/dl) 158.91+119.4| 177.22+138.30 132.47+79|45.058
TC/HDL-c 5.98+1.87 6.54+1.90 5.17+1.51 0.000F
TG/HDL 5.29+4.6 6.35+5.38 7.42+24.33 0.732
FG(mg/dl) 87.13+14.99 87.52+17.77 86.57+9.84 0.74y

Values expressed by mean and standard deviatiomf)£8gnificant difference: p=0.000* ; p=0.041**BMI: body mass index; %BF:
percentage of body fat; WHR: waist-to-hip ratio; T6tal cholesterol; TG: triglycerides; LDL-c : lowensity lipoprotein cholesterol; HDL-C:-

high- density lipoprotein cholesterol ;FG: fastiglucose.

As shown in figurel according to NHLBI criteria, BMf %76 males and %80 females higher than the abriiso
according to WHO criteria, BF% 0f% 55 males and %&®ales were higher (figures ¢ and d), and intikedato
WHR , according to WHO criteria, %6 of males and1%f3females were in high risk category. In relatigdipid
profiles as shown in figure 2, LDL-c of %6.66 ad3.86, HDL-c of %66.16 and %55.56, TG of %12.31 an
%13.35 and TC of %21.54 and %24.45 of males amdifes weren’t desirable respectively.

(a):B

24%

Ml(males)

24%

® normal: 25>
@ overweight BMI:25-29.9
high: 230

(b):BMI(females

Hnormal: 25>
® overweight BMI: 25-29.9
high: 230

(c):BF% ( males)

(d):%BF (females)

9% 17%
iy W !ow: 202 ' 259; | low: 30>
] |n.termed‘|)at8: 20-25% \ ® intermediate: 30-35%
high: >25% high: >35%
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5 (€):WHR( males)

® low:<0.95
& moderate : 0.96 -1.0
high:>1.0

(f):WHR(females)

20%

® low: <0.80
W moderate:0.81-0.85
high: >85

Figures (1): The situation of subjects in BMI, BF% aad WHR
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Figures (2): The situation of subjects in LDL-c, H-c, TG and TC

Table 2: Correlation between anthropometric variabks, lipid profile and glycaemia according to sex

Table 2 shows the correlation of anthropometricdabrs between each other, to lipid profile angcgemia
according to sex. The most evident correlation vatfied between BF% and WHR for men (r=0.824; ©8Q) as
much as for women (r=0.914; p<0.001). Among femadeBF and WHR was more strongly related to BMI(8€0
r=0.866; p<0.001) than among men.

Males BMI(KG/m?) WHR %BF

%BF r=0.785 * r=0.824* | e
WHR r=0.559 * | e r=0.824 *
TC(mg/dl) r=0.912 * r=0.817* r=0.240 ; p=0.54
LDL-c(mg/dl) r=0.913* r=0.792* r=0.855*
HDL-C(mg/dl) r=-177 ; p=0.159 r=0.-051 ;=686 | r=-0.118; p=0.349
LDL-c/HDL-c r=0.875* r=0.124; p=0.323  r=0.215 p=0.085
TG(mg/dl) r=0.077 ; p=0.544 r=0.109; p=®B3| r=0.075 ; p=0.554
C/HDL-c(mg/dl) | r=0.798 * r=0.167; p=0.184 r202 ; p=0.106
TG/HDL-c r=0.081 ; p=0.522| r=0.071; p=P65| r=0.069 ; p=0.586
FG(mg/dl) r=0.092 ; p=0.467 r=0.089; pHgL | r=0.015 ; p=0.906
VLDL(mg/dl) r=0.145 ; p=0.251 r=0.126; p=0.319| r=0.184 ; p=0.143
Females

%BF r=0.89 * r=0.914* | oo
WHR r=0.866* | | emmemmmmmemeeeee
TC(mg/dl) r=0.141 ; p=0.356 r=0.213 ; p=0.16| r=0.211 ; p=0.164
LDL-c(mg/dl) r=0.015 ; p=0.924 r=0.128 ; p403 r=0.105 ; p=0.492
HDL-C(mg/dl) r=-0.225; p=0.137 r=-0.86 ;=@575 | r=-0.093; p=0.544
LDL/HDL-c r=0.169 ; p=0.266 | r=0.15 ; p=032| r=0.125 ; p=0.412
TG(mg/dl) r=0.89* r=0.277 ; p=0.066| r=0.78*

C/HDL-c r=0.274 ; p=0.069| r=0.212 ; p=0.162 =0r 205; p=0.176
TG/HDL r=0.866* r=0.790* r=0.811 *
FG(mg/dl) r=0.072; p=0.638 r=0.075 ; p=0.623r=- 0.005; p=0.974
VLDL (mg/dl) r=0.855* r=0.277 ; p=0.066 r=0.716

DISCUSSION

Scholars Research Library

Significant values: B 0.001; BMI: body mass index; %BF:percentage of body fat ;WHR: waist-to-hipioaflf C: total cholesterol; TG:
triglycerides; LDL-c: low density lipoprotein chaierol; HDL-C: high- density lipoprotein cholestér6G: fasting glucose

In the analysis correlation between anthropometritables and lipid profile, it was observed tthe most evident
correlation happened in males, between BMI with TO)l-c, LDL-c/HDL-c and C/HDL-c (r=0.912; r=0.913;
r=0.875;r= 0.798 ;p<0.001 respectively ) , BF% witBL-c (r=0.855; p<0.001), WHR with TC and LDL-c
(r=0.817; r=0.792; p<0.001 respectively) , and eméles between BMI with TG, TG/HDL-c and VLDL(r=9;8
r=0.866; r=0.855; p<0.001 respectively), BF% wit® TTG/HDL-c and VLDL(r=0.78; r=0.811 ; r=0.716; @601
respectively), and WHR with TG/HDL-c (r=0.790; p€01).The remaining correlations between anthropomet
variables and lipid profile weren't significant. y@hemia was not correlated to any anthropometdicators.

BAI is a widely used technique available in clifiacc body composition measurement due to its mefitsafety,
accuracy, reliability, and low cost as comparedotber body composition methods. In the presentystud
measured BMI, BF% and WHR as anthropometric indisaby BIA for assessment of body composition amd t
assess relation of them with serum lipid profilesthis study according to WHO and NHLBI criteriaCut-off
points of, BMI,BF% and WHR were considered as, Q)Srhz, 20% and 0.95 for males, and 25 kgj/ B0% and 0.8
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for females respectively. The results of this stuegre showed that in both groups, means of alletlinelexes

(except male’s WHR) higher than the Cut-off poiofsSWHO and NHLBI criteria. These results similarthigome

finding of other researches[31,32,33].These resrktsexpresses that the prevalence of overweighbhssity are

higher in both groups.

The present study also demonstrated that BMI, B WHR were highly correlated with each other irthbo
groups, that this similar with finding of gaeini& @&[34],nakanishi& et al[31] and oliveira& et aliB

In relative to correlation of anthropometric indwa and lipid profiles , the results were showat tthere were a
significant correlation between BMI,BF% , WHR anBIL-c in males. It was similar with finding ofesmaatieh&
et al[36],wangchené&et al[35],oliveira& et al[32] @makanishi&et al[31].This resultsrevealed thatr¢hie a strong
relationship between obesity and increasing of Ldds a lipid profile and a cardiovascular risk dact

Also finding of this research were showed thatehgere a significant correlation between BMI and_t&HDL-c,
TC/HDL-c (in males) and TG, TG/HDL-c, VLDL(in femed), and between WHR and TC(in males), TG/HDL-c(in
females) Also between BF% and TG,TG/HDL-c ,VLDL(iemales). These finding were agree with finding of
oliveira& et al[32] and Dalton& et al[30].The relan between WHR as visceralfat indicator with T@ arG/HDL-

c revealed that increasing of abdominal fat cad tegorevalence of cardiovasculardisease in both se

CONCLUSION

It is concluded thatanthropometric indicators imtigalar BMI, compared with BF% and WHR is the besteening
measure for cardiovascular risk factors in stafpenel of Iranian Azarbayjan University of Shahiini.
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