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ABSTRACT

The purpose of this study was to determine the relationship between body composition with blood lipids profile
among active and sedentary girls within the age range of 10-14 years old in Bandar Abbas city. In this study, after
determining level of bodily activity based on Beak physical activity questionnaire, 106 people were selected from
among 780 junior high school volunteers, 55 of them were classified in sedentary group and 51 were in the active
group according to the same questionnaire. First, height, weight, waist circumference and hip circumference were
measured in order to calculate body mass index and pattern of fat distribution. Then, in order to investigate blood
factors of the study, fasting blood samples were taken from the participants. To analyze the data, Pearson
correlation coefficient was used to investigate the relationship between the variables and t-test was also used to
perform within-group comparisons (P<0.05). The results showed that there was a significant relationship between
body mass index and fat distribution pattern; however, no significant difference was observed between low and high
density lipoprotein, triglyceride and total cholesterol in the two groups. Based on the results obtained from this
study, a significant relationship was found between body mass index, pattern of fat distribution and blood lipids
which were among risk factors of cardiac diseases, however, no difference was found between active and sedentary
participants based on the level of physical activity.
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INTRODUCTION

Healthy lifestyle during the whole lifetime, espaby in childhood and adolescence, should be cemsitithe goal
of life in order to be a preventive factor for chio diseases at older ages. Obesity is among the imgortant
nutritional diseases in many countries so thathérecent two decades, it has become widely peataln obesity,
fat reservoirs in the body rapidly increase, whilevaluated by body mass index [1]. Recent redoota World
Health Organization demonstrate that there arellliompeople with BMI more than 25 and 350 millipeople with
BMI more than 30 in the world. Annually, over 25llioh people die worldwide due to obesity [2]. Obgdas
many-fold reasons and, considering genetic fachsrshe sole cause of obesity prevalence does eat $& be
logical. Reduction in physical activity and usinigitcalorie foods increase excessive energy inptite body[3].
Therefore, without decreasing calorie gain or iasieg physical activity, one should not expectosel weight [4].
Since many believe that the main cause of obesiindrease in the amount of fat in the diet, thgytd reach
weight loss by decreasing fat percentage; but,pite of decreasing fat in the diet, obesity prenegis still
increasing [5]. Clinical studies have shown thatuetion in fat intake leads to considerable weight in a short
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term [6,7]. However, low-fat diet and change of bualy's physiological path (reducing fat oxidat[8h reducing
energy at rest [9] and increasing feeling of hurj@ét) would increase the feeling of hunger. On diger hand, by
decreasing fat intake from the total energy intat@sumption of carbohydrates, especially refineging and
simple sugar would increase [11]. Therefore, ins&éhat physical activity has a very important rialeveight loss.

Pattern of fat distribution is different among difént people. In some people, fat is mainly stanethe stomach
area while in others it is stored in the pelvicaarBattern of fat distribution is effective in theogress of some
diseases like non-insulin diabetes and cardiovasditeases. Estimation of fat inside the bodytsansimple task;
but, subcutaneous fat variations can be estimated the ratio of subcutaneous fat (via measuring skinkles) to
the total fat mass in the body [12]. Fat distribatin central areas of the body is independent fotiesity degree
and is measured through waist to hip ratio. Ihis predictor of risks that endangers person’s healtl expose the
person in the risk of many diseases such as dimbetediovascular diseases, hypertension and hyjoemia
[1,13,14]. Risk factors are conditions in whichthgir presence in long term periods and possibifftgliseases that
gradually weaken the patient like diabetes or caalicular diseases in children and adolescentsasrdut before
and during puberty are common [12] . Common rigitdes between children and adolescents include leigl of
triglyceride, low-density lipoprotein, blood lipidend cholesterol, low level of high-density lipogio, obesity,
mental pressure, inheritance and level of physictlity [15].

The importance of using weight and height indicesfibd health and nutritional conditions in childrend
adolescents is increasingly growing [16,17]. Growts been considered to be one of health indices the
beginning of infancy up to the end of maturity dra such importance that all authorities and plenokthe health
issues must be informed about its concept and rarnges so that they can detect abnormal casesgnize its
causes and take proper measures to resolve it [B8gvious studies have shown that there is a g of
malnutrition in Iran which necessitates considerthgs critical issue due to the increase of youmguation
[19,20]. Whereas anthropometric factors can belyeasid cheaply measured, using these factors hesniee
common in the diagnosis of chronic diseases. Bodgsnindex and fat distribution pattern are amoegetactors.

Due to the simplicity of measuring body mass index mostly used as fat content index in epiddagyg. One
reason for the prevalence of measuring body makeiis its relationship with fat percentage anddalpfat [12].

Fat distribution in stomach and pelvic areas isga ®f central fat which can be used to prognosseakes like
cardiovascular diseases, hypertension and typeaBetis in future. Previous studies have demondtritat,

although fat can increase bodily capacity to stenergy, high fat content in the body can incredsk of

cardiovascular diseases which are related to tlvee@se of blood fat levels (cholesterol, triglyderiand
lipoproteins) [21]. Other studies have indicatedt thports and physical activities not only can affely decrease
subcutaneous fat but can also affect blood lip@pnst[22].

Waist to hip ratio is an index which is used toedetine the pattern of fat distribution in upper daoder bodies.
This ratio is highly related to central (abdomin@) and seems to be an acceptable index for afidminal fat.
There is a significant relation between fat peragatand wais to hip ratio and male and female adetdgs who
have waist to hip ratio equal to 0.94 and 0.82yeetvely, are exposed to a great risk [23].

Fat content in blood also plays an important rolbéeéalth and emergence of diseases. Triglyceliplgprioteins and
cholesterol are among the fats in the blood. Liptgins are classified into low-density and high<gigncategories.
Increase in low-density lipoprotein along with aésterol and triglyceride and decrease in low-dgnisiglyceride
are considered among the risk factors which casecautery occlusion; in case this condition océarsoronary
arteries, arteriosclerosis and stroke would happlégh-density lipoproteins are involved in transiieg cholesterol
from arterial walls to liver [19].

Some studies have confirmed the existence of dip®selationship between triglyceride and armdiatumference
and negative correlation between high-density liptgins and arm fat circumference [24]; others hemefirmed
that there is a negative relationship between ot and high-density lipoproteins among male fermdale
adolescents [25].

Some studies have reported a positive relationsbipveen body mass index and aerobic health andeqaently,
low level of low-density lipoproteins, triglyceridend total cholesterol and high level of high-dgnEpoproteins
[26,27,28].

The relationship between body mass index and veaisimference, hip circumference and fat percentage its
relationship with cardiovascular diseases are cmefil in many studies [28].
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In some studies, significant increase in bloodirfiathe percentiles of higher than 80 of the bodyssnimdex and
increase in systolic blood pressure from the peileeof 90 and more [15] and also the direct relaship of blood
pressure with body mass index and waist circumferdrave been observed [29]. Moreover, it has beewrs that
risk factors among obese adolescents are 1.5it0e® that among normal adolescents [30].

Understanding the level of relationship betweenybodss index and anthropometric measurements \atdidats
at different age of childhood and adolescence mighan effective factor in determining obesity @neldicting the
diseases related to blood lipids. Accordingly, etifee solutions can be presented with regard tccational plans
along with physical activity without spending toaah and allocating limited time to the prognosigha# related
diseases. Therefore, the aim of this study wasterthine the relationship between body mass inddxpattern of
fat distribution with blood lipidgrofile among active and sedentary girls who were withandage range of 10-14
years old in Bandar Abbas city.

MATERIALS AND METHODS

The present study was of descriptive causal-contiparaype which was performed as a survey research.
Participants:

Statistical population of the research includeddBfmale students at junior high school level am8ar Abbas
city in 2009, 780 of whom voluntarily participatedthis study and signed the consent form. 106i@pants were
selected using simple random sampling. Using Béalsipal activity questionnaire, they were classifiato two
active (51 people) and sedentary (56 people) groups

Physiologic Measurement:

To measure body weight, GES-07 Digital Glass Seath accuracy of 0.1 kg (made in USA) was usede Th
participants were barefoot and had the least ctotimewhile being weighed. Their height was also suezd by a
wall-mounted height gauge (44440 model manufactbgeldave co., with accuracy of +0.1 cm) at barefsteinding
besides the wall position and while the shouldezsevat normal state position. Waist circumferenas measured
in the narrowest section of the waist when theigpent was at the end of her natural expiration.neasure hip
circumference, its most protruding part was detbckip and waist measurements were done using eelastic
tape meter without exerting any pressure on thecgaants' body. Body mass index was obtained kyddig the
participant's weight (kg) by square of her heigim). To calculate body fat percentage, Caliper pdader model)
(technique of pinching three thoracic, abdominal Hrigh areas on the right section of the bodytfioee times and
giving 20 seconds interval for body turn-back ane dverage was recorded) and Jackson and Pollotkif® and
Siri equation were used [17,29].

Also, in this study, Beak physical activity questiaire was used to determine the participants'ipalysctivity

level. Then, height, weight, waist and hip circurafece were measured to calculate the body massg enul# fat

distribution pattern. Blood samples from the p#vaats were taken in the fasting condition to pemfo
measurements of blood fats like triglyceride, tatablesterol, LDL and HDL.

Blood Sampling:

In order to investigate biochemical variables,hie first stage, the participants were asked ndiatce any sports
activity until 2 days before the test and mainthigir normal diet. Then, 12 hours fasting blood gla® were taken
to the amount of 5 ml from their left antecubitairvin sitting and resting position at 8 am fronttbparticipants in
the active and sedentary groups.

Biochemical Measurements:
To measure blood plasma lipids, enzymatic colonimehethod (570 nm) was used by E2HL-100 kits vitib
sensitivity degree of 0.1 mmol/dl.

Statistical Method:
To analyze the data, Pearson correlation coefficieas used to determine the relationship within gheups and
independent t-test was also applied to obtain agmice level of the variables between the two gsou

RESULTS
The results obtained from the analysis of data subthat active group had lower weight, body masexnand

waist to hip ratio compared with the sedentary ipigints. They also had a higher level of triglyderand
cholesterol, less LDL and higher HDL (Table 1).
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Table 1: Descriptive statistical results for activeand sedentary participants

Height Weight Waist to Hip . . Total
(cm) (kg) BMI ratio HDL LDL | Triglyceride cholesterol
Mean 154.91 45.84 19.03 0.8158 43.52 | 100.09 68.29 156.02
Active Group | Standard 757 802 | 264 | 495x10® | 423 | 1098 | 30.32 22.41
Deviation
Mean 154.42 50.85 21.11 0.8577 43.41| 100.87 69.80 156.14
Sedentary Standard
Group S 8.85 13.87 5.39 6.66x107 11.86| 22.61 35.98 20.27
Deviation

Within-group correlation coefficients showed a piosi correlation between BMI and HDL, LDL, triglydéde and
total cholesterol and also between fat distribupattern and these blood factors in both activesatiéntary groups
(P<0.05) (Table 2). In other words, in each graupljrect and almost complete relationship was efesebetween
blood variables, BMI and fat distribution pattern.

Table 2: Correlation between BMI and fat distribution pattern with blood variables in active and sedeiary groups

HDL | LDL | Triglyceride | Total cholesterol
BMI in active group 'Peg'rson CoefficiepF 0.999| 0.998 0.998 0.999
Significance Probabilityy 0.000 | 0.000 0.000 0.000
Fat distribution pattern in active group _Peg_rson Coefﬁmep_t 0.999] 0.998 0.996 0.999
Significance Probabilityy 0.000 | 0.000 0.000 0.000
BMI in sedentary group _Peg_rson Coefficien_t 0.994 | 0.993 0.989 0.998
Significance Probabilityy 0.000 | 0.000 0.000 0.000
Fat distribution pattern in sedentary grogy _Peg_rson Coefflmen_t 0986 0.993 0.989 0.998
'Significance Probability) 0.000| 0.000 0.000 0.000

The results of independent t-test demonstratedrafigiant difference between BMI in the two actized sedentary
groups (P>0.05); according to Table 1, active gréwaol less BMI than sedentary group. Also, a sigaift
difference was observed between fat distributiditepa in active and sedentary groups. Accordin@able 1, waist
to hip ratio was lower in the active group and igmsicant difference was found between blood Valea in the two
groups (P<0.05)

Table 3: Results of t-test for the studied variable in the two active and sedentary groups

t df p
BMI -2.486 | 104 | 0.014
Fat distribution patterrj -2.780 | 104 | 0.006
HDL 0.963 | 104 | 0.050
LDL 0.276 | 104 | 0.783
Triglyceride 0.741 | 104 | 0.817
Total cholesterol 0.093 | 104 | 0.924
DISCUSSION

The purpose of this study was to investigate thetiomship between body mass index and fat disfidbupattern
with serum blood lipids among active and sedengtg at junior high school level. The results dfetent studies
investigating risk factors of chronic diseases halewn that lack of physical activity and nutritigmays an
important role in the emergence of these dised$esdata demonstrated a high and direct correl&@ivween body
mass index and fat distribution pattern with mdwol lipids, namely triglyceride and cholesteral the active and
sedentary groups, which was in good agreement thighresults of Brown (1998) and Plachta-danielzilale

(2008). Main blood fats need a transporter like Laxidd HDL and level of these lipoproteins dependshenfat
content in the food and physical activity. Considgrthat, during puberty and adolescence, heighit \@aight

considerably increase, increase in physical agtigit this age can cause better metabolism as wsebedter
agreement between weight and height, which is déorental factor in physical fitness at older ade.[Also,

physical activity during this age causes suitablepprtion between calorie intake and consumptio?] [@nd

therefore prevent from obesity [43]. Moreover, gase in LDL and total cholesterol along with desecia HDL is
among the identified risk factors in cardiovascdseases [23].

The results of the study on the role of physicaivig in the level of these blood factors are ganictory. Many
studies have concluded that increase of physidaligcincreases the level of HDL, which is in agreent with
other studies [24,34]. Moreover, results of thelis on three other blood fats are not in agreemvéhteach other.
Some of them state that these fats are complegeritient on physical activity [20] and others idgig this
article found no difference among them in active aadentary groups [35]. A significant differencaswobserved
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between BMI and fat distribution pattern, which wasline with the result of Ford (2008)[30]. Fatsttibution
pattern is affected by genetic and hormonal factiorsvomen, fat is mainly stored in buttock andgthi Physical
activity and using healthy diet reduce the amodifidiostored in these areas [22].

A direct and significant correlation was observedween fat distribution pattern and blood factersactive and
sedentary groups, which was in good agreementtivitmiesults of Plachta-danielzik (2008)[29].

CONCLUSION

A general view to the studied issues can help mloale that physical activity level is a main effee factor in
anthropometric measurement. Furthermore, body mdsx and fat distribution pattern are relatedlant fats and
both have high and close correlation with body Téterefore, BMI and fat distribution pattern canused as good
criteria to prognosis risk factors in cardiovascd@eases.
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