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Bu c¢alisma, Irak’in Siileymaniye kentinde yasayan okul ¢cagindaki genglerin deri kivrim
kalinliklarinin 6lgiilmesi ile viicut yag oranlarinin belirlenmesi amaci ile yapilmistir.

Bu amagla; Siileymaniye bolgesinde bulunan ilkokul, ortaokul ve lise diizeyinde toplam
14 okuldan, yaslar1 10 ile 15 arasinda degisen 1369’u kiz ¢ocugu, 1258’1 erkek ¢ocugu olmak
tizere toplam 2.627 6grenci ¢alismaya dahil edilmistir. Caligmaya dahil edilen bireylerin boy ve
kilo hesaplamalari, standart antopometrik yontemler kullanilarak yapildi. Deri kivrim
kalinliklari, deri alt1 yag miktarinin hesaplanmasinda kullanilan deri kliperi yardimu ile o6lgiildii.

Deri kalinligi Olgimii yapilan her bir bdolgenin (biseps, triseps, suprailiac ve
subscapular) ikiser defa olgiimii alinip iki degerin ortalamasi hesaplanmistir. Bu ol¢limler ile
ilgili bélgenin deri kivrim kalinlhig 6l¢iilmiis oldu.

Calismada elde ettigimiz verilerin istatistiki sonuglarina gore; yas ile deri kalinligi
arasinda her iki cinsiyette de anlamli bir iliski bulunmustur. (T-testi; p<0.001). Ayni sekilde
biseps, suprailiac ve supcapular deri kalinlik degerlerinin, kiz ¢ocuklarinda, erkek ¢ocuklara
oranla anlamli bir sekilde yiiksek oldugu (p<0.001), trisepste ise boyle bir durumun olmadigi
belirlendi (p>0.001). Ayrica viicut kitle indeksinin deri kivrim kalinlig1 iizerinde dogrudan etkili
oldugu gozlemlendi.

Anahtar Kelimeler: Subkiitan Yag, Deri kivrim kalinligi, Viicut Yag Yiizdesi, Ergen, Deri
kivrim Kaliperi, P- degeri, Sosyal Bilimlerde Istatiksel Paket (SPSS-21), T-test ve F-test
(ANOVA)
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The idea behind conducting this work was to study the influences of age, gender and
BMI on the BF thickness in Sulaimanian adolescents Northern Irag.

This study was conducted in14 schools of primary, secondary and high schools in
Sulaimani region. A total of 2,627 subjects of male and female between ages 10 to 15 years was
studied. Of these, 1258 was male and 1369 was female. Standard anthropometric methods for
calculating height and weight in each subject were utilized. Subcutaneous fat thickness was
calculated by utilizing a Lang caliper. On the right side of the body calculated at each places,
four different place calculated on the triceps, biceps, suprailiac and subscapular. For each one
the average of two calculations has been taken. Fat thickness was assessed by utilizing the SFT
on triceps and subscapular places. From the thickness of subcutaneous fat at biceps, triceps,
subscapular, and suprailiac sites, the BF thickness was calculated.

The mean and SD of Triceps, Biceps, Suprailiac and Subscapular statistical result of T-
test shown a significant effect of age on as the P.value was (< 0.001). The statistical analysis of
the data by T-test shown that there are a significant diffrent between male and female for (
Biceps, Suprailiac, Subscapular ) as the P.value was (<0.001), but there wasn't any significant
difference in triceps for male and female. Also a significant effect of BMI on the triceps,
biceps, suprailiac and subscapular was dedected.

Keywords: Subcutaneous Fat, Skinfold Thickness, Body Fat Percentage, Skinfold
Caliper, Adolescent, P- Value, Statistical Package for Social Science (SPSS-21), T test
and F test (ANOVA).
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1. GIRIS
1. 1. Viicut Bilesiminin Tamimlanmasi

Viicut bilesenlerinin tanimlanmasi amaci ile ¢ok sayida calisma yapilmistir. Bu
calismalarda viicut bilesenleri tam olarak agiklanamamaktadir ve bazi1 c¢alismalardaki
veriler birbiriyle ¢elismektedir. Karisik terminolojiyi agikliga kavusturmak i¢in, viicut
kompozisyonunun bilesenleri artan karmasiklikla birlikte bes asamali olarak Wang ve

ark.(1992) tarafindan tanimlanmistir ve bu tanimlamalar Tablo 1.1.’de gosterilmistir.

Cizelge 1.1. Viicut bilesenlerinin bes béliimii (Wang ve ark. 1992°den adapte edilmistir)

Karbon Hiicre dis1 kati

Hidrojen Protein Hiicre dis1 s1vi Kemik
Oksijen Lipid Viicut hiicre kiitlesi Yag Kiitlesi
Nitrojen Glikojen Iskelet kasi
Kalsiyum Mineraller

Diger

Bemben ve ark. (1998)' na gore, insan viicut bilesenleri genel olarak yagsiz
kiitle (FFM) ve yag (FM) olarak iki bolime ayrilarak degerlendirilmistir. Bu model,
molekiiler seviyede protein, glikojen, su, mineral ve kademeli olarak FFM'yi arttiran
temel lipidler ve FM'yi arttiran temel olmayan lipdlere dayanmaktadir. Fosfolipidler ve
sfingomiyelin gibi temel lipidler kemik iligi, karaciger, kas, akciger, bobrek, dalak, ince
barsak, merkezi sinir sistemi ve kalpte bulunmaktadir. Buna karsin esansiyel olmayan
lipidler, agirlikli olarak triagil gliseroller organlarda ve subkutan yag olarak birikirler.
Bunlar organlar1 termal stresten ve travmadan korurlar ve bir enerji kaynagi olarak

hizmet ederler (Laurence 2011).



1. GIRIS

Viicut bilesimi, saglikla da iligkisi olan bir yasam durumudur. Viicut
kompozisyonunu degerlendirmek i¢in en yaygin kullanilan yontemleri kavrayabilmek
uzmanlar i¢in onemlidir. Viicut bilesenleri Ol¢limii, doktorlar, sporcu egitmenleri ve
ilgili saglik uzmanlarinca kullanilmakta olan genel bir uygulama haline gelmistir.
Viicuttaki minimum ve maksimum bagil yag miktarinin tam olarak belirlenebilmesi igin
viicut bilesnlerinin uygun sekilde degerlendirilmesi gerekir. Bu degerlendirme daha
sonra hastlarin tipik viicut agirliklarim1 belirlemek ve diyet ve egzersiz programi
onermek i¢in kullanilabilir. Viicut bilesenleri, viicudun kimyasal kompozisyonuyla
iligkilidir. Viicudun, temel olarak viicut yagi (BF) ve FFM veya LBM'den olustugu
diistiniiliir Viicutta biriktirilen yagin niceliginin belirlenmesi iki nedenle yapilmaktadir;
(1) yag depolayan hiicreler veya adipositlerin orani ve (2) adipositlerin biiyiikliigli veya

yetkinligi (Diiz 2003).

Insan viicudundaki yag dokusu essansiyle ve depo yag olarak smiflandirilabilir.
Esansiyel yaglar, ince ve kalin barsaklarin her ikisinde, kalp, kas, akciger, sinir dokusu,
safra kesesi, kemik iligi ve farkli organlarda goriilmektedir. Esansiyel yaglar, fizyolojik
islevler i¢in hayati 6nem tasimaktadirlar ve disilerde eseye bagl ozellikleri yanisitirlar.
Kadinlardaki esansiyle yag oraninin yiikksek seviyede olmasi, iireme organlarinin
korunmasi ile iligkilidir. Sonug olarak, bir erkekteki referans yag miktar1 %15 iken,

kadinlardaki referans oran %20°dir (McArdle ve ark. 1981).

Viicuttaki depo yag, yedeklenmis enerji gibidir. Temelde depo yaglarinin miktari
eseyler arasinda farkli degildir ancak, erkeklerdeki esansiyel yag orani kadinlara gore
dort kat daha azdir. Dogum ve esey hormonlarmin bu farklilia neden olduguna

inanilmaktadir (McArdle ve ark. 1981).

Depo yagi, beyaz ve kahverengi yag dokusu olarak iki gruba ayrilabilir. Beyaz
ve kahverengi yag dokular1 ayn1 metabolik yolaklari kullanir (6rnegin depolanmalart ve

serbest birakilmalar1) ve yenidoganlarda histolojik olarak benzerdirler.

Dokularin ¢esitliligi farkli islevlerin ortaya ¢ikmasina neden olur. Beyaz yag

dokusu enerji metabolizmasi i¢in substrat olarak kullanilirken, kahverengi yag dokusu
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1sinin olusturulmasinda kullanilir. Kahverengi yag dokusu erkeklerde on yasina kadar
biiyiikk oranda viicuda yayilmistir (Leibel ve ark. 1983). Bu yastan sonra kahverengi
doku kaybolur ve beyaz yag dokusunun morfolojik 6zelliklerini alir (Nobel 1986).

Viicut yaginin agirligi tim viicut agirhigindan cikarilirsa, geriye kalan agirliga
yagdan ar kiitle veya yagsiz viicut kiitlesi denilir. Yagsiz viicut kiitlesi agirlikli olarak
iskelet kas1 kiitlesini ifade etmektedir ancak buna kemik ve deri gibi organlar ve diger
dokularin kiitlesi de dahildir. Yagsiz kiitlenin %40’tan %50’ye kadar kismi kas
kiitlesidir. Yagsiz kiitlenin fazla olmasi, viicut yaginin en az olmast anlamindadir. Okul
cagindaki erkekteki normal yagsiz kiitle, biitiin viicut agirhginin yaklasik olarak

%385’1dir, okul ¢cagindaki kizlarda ise viicut agirliklarinin kabaca %75dir (Diiz 2003).

Behnke (1968) tarafindan oOnerilen viicut kompoziyonu modeli, viicut
bilesenlerinin iceriklerini anlamak ve karsilastirilmas: icin fayda saglamaktadir.
Onerilen teorik model, Amerikali deneklerdeki antropometrik &lciimlerle elde

edilmistir. Referans kisinin viicut bilesenleri Tablo 1.2.’de gosterilmistir.

Cizelge 1.2. Behnke’nin teorik modeline gore referans kisinin viicut kompozisyonu.

Erkek Kadin
Yas (y1l) 20-24 20-24
Boy (cm) 174 163.8
Agirlik (kg) 70 56.8
Toplam yag (%) 15 27
Depo yag (%) 12 15
Esansiyel yag (%) 3 12
Kas (%) 44.8 36
Kemik (%) 14.9 12
Kalan (%) 25.3 23




1. GIRIS

1. 2. Viicut Bilesenlerinin Belirlenmesinin Onemi

Besinsel degerlendirmenin parcalart gibi tibbi degerlendirme, biyolojik
belirtecler, antropometrik ve klinik hikaye gibi degerlendirme verileri Tablo 1.3.te

gosterilmistir (Melchior ve ark. 2007).

Cizelge 1.3. Beslenme durumunun degerlendirilmesinde kullanilan parametreler Melchior ve ark.’dan
adapte edilmistir (2007).

Parameterler

Kilo, boy Viicut kiitle endeksinin hesaplanmasi

Klinik hikaye Enerji dengesi, kilo hikayesi, istah

Viicut Deri kivrim kaliligi, biyoelektrik empedans analizi, ¢ift enerjili X-151n1 sogurma
kompozisyonu Ol¢timii, gevre Olgtimii. ..

Tibbi muayene Tirnaklar, sag, derideki anormallikler, sindirim belirtileri, 6dem...

Biolojik belirtecler | Plazmada; albumin, transferrin, total protein, transtiretin, IGF-1, lenfosit sayzst,
3-méthyl-histidine, Idrarda; kreatin.

Bununla birlikte, 6l¢lim metodlarinin olmamas1 ve deneyim eksikligi gibi
nedenlerle siklikla viicut kompozisyonu tam olarak 6lgiilememektedir. Sonug¢ olarak,
beslenmenin degerlendirilmesi genellikle antropometri, laboratuar degerleri ve enerji
dengesinin degerlendirilmesine dayanmaktadir (Genton ve arkadagslari. 2005). Ne yazik
Ki, antropometrik parametreler viicut kompozisyonu igin sadece kaba bir tahmin
vermektedir. Yiiksek viicut kiitle endeksi (BMI = kilo (kg)/boy (m)?), kadinlarda yiiksek
yagdan ar1 kiitle ve yag kiitle ile iligkiliyken, erkekerde yiiksek yag Kkiitleyi
yansitmaktadir (Morabia ve ark. 1999).

1.3. Saghkh Bireylerde Viicut Bilesimini Etkileyen Faktorler

Saglikli bireylerde viicut kompozisyonunu bir¢ok faktor etkilemektedir. Genel
olarak bunlar, yas, fiziksel aktivite ve oral alimdir. Hastalik sirasinda viicut
kompozisyonunda meydan gelen degisiklikleri anlayabilemek i¢in bunlarin bilinmesi

onemlidir (Laurence 2011).
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1.3.1. Oral Alimlar

Enerji kisitlamasinin viicut kompozisyonu tizerindeki etkisi, fiziksel egzersize
bagli olarak veya bagli olmaksizin ¢ogunlukla obez denekler veya fazla kilolu kisilerde
calistlmistir. Fiziksel egzersiz, fiziksel zindelige, toplam sagliga ve iyilige karsi
gelistiren herhangi bir fiziksel egzersize karsilik gelir. Birgok meta-analiz, enerji
sinirlamasinin FM ve FFM kaybr ile viicut agirligini azalttigini gostermistir (Ballor ve

Poehlman 1994, Miller ve ark. 1997).

Yeni bir sistematik derlemeye gore, ilimh kilo kaybinda, subkiitan FM'den
ziyade Oncelikle beldeki viseral FM'den kilo kayb1 olmaktadir ancak, asir1 kilo kayb1 bu
etkiyi zayiflatmaktadir (Chaston ve Dixon 2008).

1.3.2. Yas, Agirhik, Boy Ve Fiziksel Aktivitenin Viicut Bilesenlerine Etkisi

Nordine ve ark. (2007); 6-10 yas arasindaki ¢ocuklarda, sismanlik ve fazla
kilolugun 6nlenmesi igin ekstra fiziksel aktivite 6nermektedir. Caligmalarinda; viicut
kitle indeksi (obez olmayanlarin obez olanlara gore) ve cinsiyet gruplarina bagli olarak
okul temelli fiziksel egzersizin (FE) viicudun kompozisyonu iizerindeki etkisini
degerlendirmektedir. Yaptiklari alti aylik aragtirmada, on dort ilkogretim okulundaki
dort yiiz yirmi bes ¢ocukta, on dort giinde -hergiin bir saat fiziksel egzersizin- viicut
bilesimlerindeki degisimlerine etkisi, bes kontrol okulundaki ¢ocuklarla karsilastirarak
test etmektmislerdir.. Deneklerin sismanlik endeksleri 6l¢iildii veya tahmin edildi: viicut
kiitle indeksi, viicut kiitle indeksi z-skoru, bel ¢evresi, SKF ve FFM orani. Calisma ve
kontrol gruplar1 arasindaki sigsmanlik ve antropometrik ozellikler baslangicta farkl
degildi. Fiziksel egzersiz miidahalesinin, beden kitle indeksi hari¢ olmak {izere, ¢esitli
antropometrik verilerde (p <0.05 p <0.001) 6nemli etkiye sahip oldugu goriildii. Bunun
aksine erkek g¢ocuklarda, sadece viicut kitle indeksi z-skoru (p <0.001) ve FFM (p
<0.001) etkilenmistir.

Farias ve ark. (2008) Yaptiklar1 bir ¢calismada; planlanmis fiziksel egzersizin
bir okul yili igerisinde gen¢ Ggrencilerin viicut bilesimleri {izerine etkisini teyit etmeyi
amagclamiilardir. Calismalarindaki deneklerin yaslar1 10-15 araligindaki 383 6grenciden

olusmaktaydi; bu 6grencilerin 186’s1 ¢alisma grubu (96 erkek, 90 kiz), 197’si kontrol
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grubu (108 erkek, 89 kiz) olmak iizere iki gruba ayrildi. Bu ¢alisma, degerlendirmenin
planlanmis fiziksel egzersizlerden 6nce ve sonraki testler ile yapildigr miidaheleli bir
arastirmadir; kontrol siifinin genel fiziksel egitimi vardi. Viicut bilesenleri, BMI, %BF,

yag ve LBM gibi antrofometrik ol¢iitlerle degerlendirildi.

Olgu simifinda, subskapular SKT, viicut kiitle indeksi, BF ylizdesi ve viicut yag
kiitlesi stabil kaldi; kizlarda, trisipital SKT ve karin bolgelerinde 6nemli azalmalar
vardi, bel, baldir, kol ve LBM'de 6nemli artis vardi. Kontrol sinifi kizlarinda, viicut kitle
indeksi, tricipal SKT, karin bolgesi ve FBM'de 6nemli artiglar vardi. Testten once,
kontrol grubundan farkli olarak, vaka grubundaki deneklerde sismanlik ve asir1 kilolu
olma anlaml sekilde azaldi. Viicut kompozisyon sinirlarinin gelistirilmesi veya devami
ve miidahale sinifinda sismanligin ve asir1 kilonun azaltilmasi, planlanan fiziksel

egzersize nedeniyle olmustur (Farias ve ark. 2008).

1.3.3. Diger Faktorler

Sigara, 1rk, egitim seviyesi ve menopoz gibi diger faktorler, viicut agirligi ve
bilesimi ile dagilimini etkiler. Bu faktorlerle ilgili yapilan bazi ¢alismalar antropometrik
degerlendirmelere dayanmaktadir ve viicut kompozisyonu ol¢iimii ile teyit edilmesi
gerekir. Beyaz irk denekleri, siyah irka gore daha yogun iskelet kiitlesi ve daha yogun
kas kitlesi nedeniyle daha diisiik FFM'ye sahiptir (Conway ve ark. 1995).

1.4. Insan Viicut Yag Ol¢iimiinde Giincel Teknikler

Insan viicudu yag Olgiimiinde kullanilan bu teknikler, viicut yogunlugunun
tartilmasi, biyoelektrik empedans analizi (BIA), deri kivrimi 6l¢timii ve IT benzeri MRI,
bilgisayarli tomografi, ultrasound groiintiileme ve ¢ift enerjili X-151n1 absorbsiyonu gibi
kategorilere ayrilabilir. Viicut yag oranini belirlemeye yonelik bu yontemlerin
uygulanmasinda farkliliklar mevcuttur. Ornegin, viicut yogunlugu tartim ydntemi, viicut
yogunluguyla ilgili BF yiizdesini gosterir ancak, biyoelektrik empedans analizi ile
Olgiilen yag dokusu miktari, doku iletkenligini tanimlar. Deri kivrimi kaliperiyle
viicudun belirli bolgelerinde dlgiilen deri kivrimi kalinliklar: ve bu 6l¢iimlerle ilgili yag

yiizdesi hesaplanir. Belirtilen yontemlerle karsilastirildiginda goriintiileme teknikleri,
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dogrudan yumusak doku yaglarini gdsterebildikleri i¢in viicuttaki yaglar1 6lgmede
dogrudan yontemlerdir. Bu boliimde viicut yagini 6lgen bu teknikler anlatilmistir (Jessie

2006).

1.4.1. Viicut Yogunlugu Tartim

Hava ile yer degistirme pletismografi ve sualt1 tart1 yontemleri, viicut yogunluk
tariminda yaygin kullanilan iki yontemdir, bu yontemler BF yiizdesinin viicut
yogunlugu temel alinarak tahmin edilmesine dayanir. Viicut yogunlugu, viicut hacmi ve

kiitlesinden hesaplanabilir (Ellis 2000).

Sekil. 1.1. Viicut yogunlugu tartimi yonteminin gésterilmesi

1.4.1.1. Sualt1 Tartimi

Bu teknik, kisi nefes alirken tamamen bir varil suya daldirilmasini gerektirir.
Viicut yogunlugu hesaplamasi, Archimedes ilkesine baghdir. Bu ilke, suyun altindaki
agirlik azalmasinin hali hazirda yerinden edilen su hacmiyle orantili oldugunu iddia
etmektedir. Yag dokularin yogunluklari, kemiklerin ve kaslarin yogunlugundan azdir bu

nedenle, viicut yag yiizdesi fazla olan kisi suda daha belirgin olur (Scott ve ark. 1996).

Bu yontemde, fazlaca zamana, ekipmana ve alana gereksinim vardir. Sonuglar,

hastanin cigerlerinde kalan havadan, hidrasyonda yon degistirmeden ve kemik
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minerallerinin iligkisinden etkilenebilir. Dahasi, denekler suya tamamen batirilmalidir

ve bu durum rahatsizliga neden olabilir (Jessie 2006).

AVE
WOBILE HYDROSTIn: o =

GET DUNKED Ccow

Sekil 1.2. Sualti Tartim yontemi

1.4.1.2. Hava Yer Degistirme Pletismografi

Bu teknik, denegin/hastanin kapali hava dolu bir kabine konulmasini gerektirir.
Sabit bir sicaklikta, denegin viicut hacmi, Boyle'un yasasina bagh olarak 6lgiilebilir, bu
yasada; hacim ile olusan basing arasinda ters bir iligski vardir. Bu yontemde, deneklerin
suya daldirilmas1 gerekmez. Ayrica, test siiresince ¢oklu okumalar kaydedilebilir. Bu
nedenle, bu teknik su alti tartim yOnteminin yerini almaya baglamistir (Ellis 2000).
Ayrica, su alt1 tartim sistemi ile hava-yer degistirmeli pletismografi arasinda 0.94'lik 1y1

bir dogrusal korelasyon gosterilmistir (McCrory ve ark. 1995).
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Sekil 1.3. Hava yer degistirme Deplasmani Pletismografi yontemi

1.4.3. Biyoelektrik Empedans Analizi

Bu alet doku iletkenligi araciligiyla yaglar1 6lgmek i¢in kullanilir. Yalin doku ve
su, yag doksundan daha iyi sekilde elektrik akimini iletir, bu nedenle, elektrik akimina

direncin bu 6l¢iimii BF'nin sayisin1 veya yiizdesini tahmin etmek i¢in kullanilabilir

(Jessie 2006).

Sekil 1.4. Biyoelektrik empedans analizi yonteminin gosterilmesi
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1.4.4. Deri Kivrim Kalinhg le Yag Ol¢iimii
SKF parcalarindan subkutan yag, deri ve altindaki kas birlikte isaret ve
basparmak ile yiikseltilir. Katlanma kabaca tutulur ve okuma siiresince parmaklar ile

tutularak Caliper’e uygulanir (1cm) (Jackson ve Pollock 1985).

Ayni arastiricinin, Tipik Holtain LTD kaliper (10 g/mm kararli kuvvet)
kullanarak herbir denek igin ti¢ alanda deri alt1 6lglimleri yapmasiyla r = 0.89 test-tekrar
test glivenilirligini yapabiliriz. Jackson & Pollock'a gore erkekler igin, iic adet deri
kivrim bolgesi bulunur: (1) gogiis; (2) karin; ve (3) uyluk; ancak kadinlar i¢in, ii¢ bolge:
(1) triseps; (2) suprailliak; ve (3) uyluktur (Jackson ve Pollock 1985).

Her bolge goriintiilenerek etiketlenir, bu nedenle her Olgiim tam yerinde
yapilmis olur. Her bir dlgiim, tiim bolgeler igin {i¢ benzer okuma yapilincaya kadar
tekrar yapilir; ardindan, sonraki analiz igin li¢ degerin ortalamasi hesaplanir. Jackson ve
Pollock'a gore (1985), hem erkekler hem de kizlar i¢in viicudun sag tarafindaki koldan

SKF 6l¢timii alinmali, 6l¢timii alinan kisi dik olarak durmalidir.

Antropometrik bilginin bireysel viicut yogunluguna (Dy) doniistiiriilmesi Jackson
ve Pollock’a gore (1978); deri kivriminin segilen yontemle viicut yogunlugu yiizdesine

degistirilmesi Brozek ve ark. (1963)' na gore yapildi.

1.4.5. Goriintilleme Teknikleri

Gortintilleme teknikleri, manyetik rezonans goriintiileme (MRG), ¢ift enerjili X-
15101 absorpsiyometri (DEXA), Bilgisayarli tomografi (BT) ve ultrasonografi klinik tani
amacgl yaygin goriintiileme teknikleridir ve ayrica insan viicudundaki yag miktarini

belirlemek i¢in de kullanilmaktadirlar (Jessie 2006).

10
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Subscapular

(a) suprailiac (b) triceps

Sekil 1.5. Deri kivrimi kaliper ve ultrason dlgiimleri igin segilen viicut bdlgelerinin gdsterilmesi.

Oklarin yonii deri kivrim kaliperinin kavramasini gostermektedir.

Sekil 1.6. Goriintiileme teknikleri prosediiriiniin gosterilmesi

11
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1.4.5.1. Cift Enerjili X-151m1 Absorbsiyometrisi

Bu teknikte, kemik ve yumusak dokulart algilamak i¢in birbirinden farkli enerji
seviyelerine sahip iki diisiik doz X-1511 kullanir. Yumusak dokularda saf yag ve zayif
dokularin sabit bir sekilde azaltilmasini varsayarak, yag ve yagsiz kisimlarin her
yumusak doku pikselinden ayrilmasi miimkiindiir (Timothy ve ark. 1996). Bu teknigin
en biiylik handikablarindan biri; farkli direticilerin irettigi ekipmanlar arasinda viicut

kompozisyonunda % 15 fark gézlenmektedir (Tothill ve ark. 1994).

DEXA'nin dogrulugu, teknolojisi, kalibrasyon yontemi ve yag dokunun
dagilimina baghdir. DEXA pahali ve tasmabilir degildir. Ayn1 zamanda, hastalari
iyonlastirict radyasyon tehlikesine maruz birakir. Ekipmani ¢aligtirmak i¢in egitimli bir
teknisyene ihtiya¢ duyulur. Buna ek olarak, DEXA projeksiyon goriintiileri sunar ve
yalnizca biyiik bir bélgeyi temsil eden viicut yag yilizdesini gosterebilir (Jessie 2006).

Sekil 1.7. Cift Enerji X-151n1 Absorbsiyometrinin gosterilmesi

1.4.5.2. Bilgisayarh Tomografi

Bu teknik, X-1s1m1 kiriglerini kullanarak insan anatomisinin kesitsel gortintiilerini

tireten radyolojik bir tekniktir. Zayiflamis X-1s1n1 yogunlugu olgiilerek, yag dokusu,

12
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yagsiz doku ve kemikler taniabilir. Yag hacmi, yag dokusunun kesit alan1 her dilim

arasindaki mesafeye gore arttirilarak hesaplanabilir (Tokunage ve ark. 1983).

BT, miikemmel dogruluk ve hassasligi nedeniyle tipik viicut yag dlgiimleri i¢in
altin standart olarak kullanilir. Bununla birlikte, tasmabilir olmamasi, yliksek maliyeti
ve yiikksek dozda radyasyona maruz kalinmasi gibi nedenlerle sik kullanilmasi uygun

degildir (Orphanidou ve ark. 1994, Tornaghi ve ark. 1994).

1.4.5.3. Manyetik Rezonans Gériintiileme

Bu teknikte, hem giicli bir manyetik alan hem de radyo frekansi
elektromanyetik darbesi kullanilmaktadir. Viicut bilesiminin arastiriimasinda ilk olarak

MRG uygulanmustir (Foster ve ark. 1984).

MRG’yi, insan subkutandz yag dokularindaki ayrimi tanimlamak i¢in karin-
ortasindaki yag ve yagsiz dokular igin ve ayrica tiim viicut i¢in kullanabiliriz (Hayes ve
ark. 1988, Robert 1996). MRG’nin, viseral yag OoOlgiimleri igin subkiitan yag
Olgtimlerinden daha yiiksek hata orani oldugunu belirtmistir (Despres ve ark. 1996).

1.4.5.4. Ultrasonografi

Ultrason, insan isitme araliginin ¢ok istiindeki frekanslarda, 20kHz’den
100kHz’ye kadarki siddette calisan bir analiz yontemidir. Yiiksek frekanstaki ultrason
1y1 bir ¢oziintirliikk verir ancak, daha diisiik penetrasyon giiciine sahiptir. Tipta kullanilan
ultrasonlarda genellikle 1 MHz'den 10 MHz'e kadarki frekanslar kullanilmaktadir
ancak, karsilagtirmali s1g cilt yapilarinin karakterizasyonunda 20 MHz'den 45 MHz'e
kadar degisen yiiksek frekansli ultrason da kullanilmaktadir. Ultrason darbeleri, farkli
ses Ozelliklerine sahip dokular arasindaki arayiizlere yansidigindan, bu doku sinirlarinm

ayirt edebilmektedir (Jessie 2006).

13
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1.5. Kullanmilan Ekipmanlar
1.5.1. Deri kivrim kaliperi

Bu teknik, deri ve altindaki subkutan yag katmanini 6l¢mek i¢in deri kivriminin
sikigtirilarak Olglilmesi esasina dayanir. Dogrulugu artirmak i¢in her viicut bdlgesinde
birden fazla okuma yapilir ve bu okumalarin ortalamasi alinarak degerlendirme yapilir.
En yaygin uygulama, viicudun ii¢ veya dort bolgesinden deri kivrim kalinliginin
Ol¢iilmesi ve BF yiizdesinin prognostik denklemler kullanilarak tahmin edilmesidir

(Jessie 2006).

Birgok bolgede oOlciilen yag kalinliklarinin degerleri prognostik esitlikler
formiiliine yerlestirilerek viicut yag yiizdesi aragtirilir. Deri kivrim kaliperinin bir¢ok
cesidi vardir ve insan deri kivrim testinde kullanilmaktadir. Viicut yag yilizdesini
hesaplarken Ol¢lim hatalarini azaltmak i¢in, bu formiiller baz1 yerlerde yag kalinligi
Olgtimiinii kullanir (Jackson ve Pollock 1978, 1980). Kadinlarda triseps, suprailyak ve
uyluk bolgelerinden, erkeklerde gdgiis, abdominal ve uyluk bdlgelerinden yapilan yag
kalinlik olgtimleri kullanilabilir. Yuhasz (1974), calismasindaki erkek ve kadin
deneklerde baldir, triseps, uyluk, supraspinal, abdominal ve subkapsiiler bolgelerde
hesaplanan yag kalinligin1 kullanmigtir. Denklemdeki sabiteler kadin ve erkelerde farkli
olabilir. Bu yontem BF tahmini i¢in kullanilan en elverisli, hizli ve ucuz olan aractir

(Orphanidou ve ark. 1994).

Bununla birlikte, bu yéntemin sakincalari vardir. Olgiimlerin dogrulugu, cilt alt:
yag tabakasinin sikistirilabilirligi, kalinligi, su igerigi ve cildin esnekliginden
etkilenebilir. Bu nedenle, asir1 sisman insanlarda, yash insanlarda, egzersiz yapan
sporcularda ve hizli kilo alip kaybeden kisilerde kesin 6l¢iim yapmak uygun degildir
(Ramirez 1992, Jessie 2006). Kumpaslarin mitkkemmelligi saglikli Sl¢iimler i¢in dnemli
bir faktordiir: deri kivrim kaliperleri belirlenmis sabit bir basing ugulayabilmeleri i¢in
kalibre edilmeleri gerekir. Ayrica, kullanimin dogrulugu teknisyenin becerisine de
baglidir, dahas1 deri kivrim kaliperi viicudun biitiin heryeri i¢in de uygun degildir

(Nordander ve ark. 2003).

14
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Sekil 1. 8. Deri kivrim kaliperi

1.5.2. Holtain Deri Kivrim Kaliperi

Bu alet, tiim uygulama alanina (10 g / mm2) dengeli bir basing vermek i¢in
kullanilir. Kiskaglart (0,2 mm) olarak etiketlenmis ancak (0,1 mm) okunma kolaylikla
Olgtilmektedir (Diiz 2003).

Q\

Sekil 1.9. Holtain deri kivrim kaliperi.
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2. KAYNAK OZETLERI

Edilson ve ark. (2003). viicut kompozisyonu c¢alismalarinda, SFT yolu
kullanilarak BF iliskisinin degerlendirilmesinde farkli nedenlerin etkili olabilecegi
gostermiglerdir.  Calismalarinin =~ amacinin, SKT  tahminlerine gore  viicut
kompozisyonunun incelenmesine yonelik degisik SKF kaliperinin kullaniminin etkisini
arastirmak oldugunu bildirmislerdir. Arastirmaya 259 erkek (23.3 + 2.9 yil) katilmistir,
1.0 ve 0.1 mm hassasiyetle Amerikan Lange kaliper ve Brezilyan Cescorf kaliperler
kullanilarak, triseps, subkapsiiller, midaksiller, medial baldir, uyluk, biceps, gogiis,
abdominal ve suprailiak Ol¢iimlerden SKFT degerlendirmeleri yapilmistir. Toplam
SKFT'ler (1.8’den  %31.0’¢)  degerlendirmesinde  iki  kaliperin  sonuglari
karsilagtirildiginda en yiiksek oran Lang kaliper ile elde edilmistir (p. less 0.01). Bu
oranlar cesitli aragtirmacilar tarafindan ileri siiriilen dort farkli prognostik denklem icin
kullanilmis olmakla birlikte, BF tahmini énemli 6l¢iide uyarlanmis (p <0.01) ve %5.2
ila % 6.9 arasindaki varyasyonlarla sonuglanmistir. Son olarak, cesitli SK kaliperlerin
kullanilmasi, viicut kompozisyonunun arastirtlmasi i¢in kullanilan ¢esitli prognostik

denklemlerle yapilan yaklasik degerlerin hatalarini artirabilir.

Pradeep (2013). BF yiizdesini karsilagtirmak igin iki farkli yontem (SFT 6l¢iimii
ve BIA) kullanmistir. Bu calismasinda, 26-49 yas araligindaki toplam otuz saglikli
erkek, denek olarak secilmistir. Beklenen viicut yag BF yiizdesi Durnin ve
Womersley'in (1974). SKF esitliginden ve biyoelektrik empedans viicut bilesimi
aragtirmalarindan elde edilmektedir. Korelasyon katsay1 sonuglari, yag dl¢timleri i¢in bu
iki farkli yol arasinda 1yi bir baglanti gdstermistir (r = .667). Biyoelektrik empedans ile
gosterilen ortalama BF yiizdesi, SFT oOlciimiiyle belirlenen degere gore daha az
bulunmustur. Bulgular, SFT 6l¢iimii ve BEI 6l¢iimii arasinda énemli ayrim gdstermistir
(t = 13.100; p <.001). Boylelikle, SFT karsilastirmalar1 yapildiginda, normal kisilerin
BF yiizdeleri BIA Ol¢iimiinde yiliksek ¢ikmakta olsa da bu iki yol arasinda iyi bir

baglant1 goriilmiistiir.

Bandana ve ark'lar1. (2010). Hindistan'daki bebeklerde kol ortasi gevresi SKT ile
yasa bagli beklenen FM ylizdesi denklemlerini gelistrimeyi amaglamislardir. Saglikl
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goriinen, yaslart alt1 aydan iki yila kadar olan kirk alt1 yenidoganin (yirmi yedi kiz ve
dokuz erkek), SKT ve orta kol gevresi, Kalkiita'da iyi bir hastanede Olgiilmiistiir. BF
yiizdesini referans yontem olarak 6lgmek i¢in seyreltme teknigini (D,O) kullandilar. BF
yiizdesi hesaplamalari, SKT'nin kademeli olarak kullanilmasi ile gelistirildi, yas ve orta
kol g¢evresi bagimsiz degiskenlerdi, BF ylizdesi bagimli degisken olarak (D,0) elde
edildi.  Yeni  beklenen  hesaplamalar:  kizlarda BF%  =-69.26+5.76xB-
0.33xT?+5.40xM+0.01xA?, erkeklerde BF% = -8.75+3.73xB+2.57xS ile yapilmustir,
(A = yas) ve santimetre cinsinden (M = orta kol ¢evresi) = (milimetrik olarak =
suprailiak SKT), (T = triseps SKT) ve (B = biseps SKT). D,0 diliisyon sistemi
kulanilarak BF yiizdesinin SD metodu ile degerlendirilmesinde erkeklerde 16.93 (6.62)
ve kizlarda 17.11 (7.25) degerleri elde edilmistir. Yeni prognostikasyon denklemleri
kullandiginda ise, bunlar erkeklerde 16.93 (6.02) ve kizlarda 17.11 (6.25) ¢ikmustir.

Cift degerlerin yiizde BF cinsinden ayrimlarinin ortalamast sifirdir. BF yiizdesi
icin ¢ift degerlerin varyanslarinin ortalama miktar1 (SD), D,O prosediiriiniin sonucudur
ve yirmi ii¢ bebekten (on iki erkek ve onbir kiz) bagimsiz bir Ornek iizerinde
gerceklestirilen yeni hesaplamalar erkeklerde 1.14 (2.43) ve kizlarda 0.93 (6.56); BF'de
cift degerliklerin glivenle ilgili kisitlamalart yiizde -0.26 ile +2.54 arasinda, kizlarda;
-2.03 ile +3.89 arasinda degismektedir. Bebeklik ve ¢ocukluk donemindeki gelisme
yollarinin, yetiskinlik donemindeki diyabet ve koroner kalp hastaligi gibi bir sinif
hastalik i¢in temel tehlike nedeni oldugu disiiniiliirse, bu prognostik hesaplamalar alan

arastirmalarinda faydali olmalidir.

Vithanage ve ark. (2008). Viicut kompozisyonunun SFT'den hesaplanmasi igin
literatiirde yer alan bircok beklenti hesaplamasinin oldugunu bildirmistir. Caligmalarini,
Sri  Lanka'daki ¢ocuklarda kullanilabilmesi i¢in bazi beklenen hesaplamlarin
gecilebilmesi amaciyla yapilmistir. Calismadlarinda; boy, agirhik ve bes degisik
bolgenin  deri kivrimi kalinligr  Olglilmiistiir. Tim  viicudun su  igerigi
degerlendirilmesinin yapilmasi i¢in izotop seyreltme yontemi (D20) kullanilmistir. FM
yiizdesi, beklenti  hesaplamalar1  kullanilarak  deri  kiveimi  kalinhigindan
degerlendirilmistir. Calismada; yaslar1 5 ila 15 arasinda degisen Sri-Lanka'daki iki yiiz

seksen ¢ocuk incelenmistir. Brook hesaplamasinda asgari uyum saglanmis ancak
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uyusma sinirlart yiiksek bulunmustur. Denklemler Deurenberg ve ark. (1990)'na gore
biraz daha tarafsiz olmakla birlikte uyum sinirlar1 daha dar ve tarafsizlik BF
derecesinden etkilenmemistir. Beklenti hesaplamalar1 yag kiitlesi yiizdesini yeterince
O0lcmemesine ragmen, yag kiitle yiizdesi ile deri kivrim kalinlig1 6lgiimleri arasindaki
baglantilar ¢ok kabul edilebilir ¢ikmistir. Sonug¢ olarak, ¢ocuklarda viicut bilesimi
degerlendirmesinde deri kivrimi kalinligimin kullanabilecegi kanatine varilmistir. Yine
de, viicut bilesiminin degerlendirilmesinde SFT kullanilirken, hesaplamalarin
uygunlugunu degerlendirmek i¢in uygulama oncesinde ¢apraz dogrulama yapilmalidir

veya prognostik hesaplamalar yerli halka uyacak sekilde yapilmalidir.

Weststrate ve Deurenberg (1989); cocukluk cagi sismanligini objektif bir
yontemle Olgmek i¢in deri kivrim kaliperinin, diger yaygin metodlardan daha fazla
kullanabilir oldugunu belirtmislerdir. Tanimlanmis beklentiyi kullanarak, subskapiiler,
trisipital, bispital ve suprailiakal SKT ile iliskili toplam viicut yogunlugu teorik olarak
hesaplanacagini, yaklasik BF yiizdesini, toplam BD'yi, yas ve cinsiyeti kullanarak BF
yiizdesi ve BD arasindaki bagimli hesaplamalarla belirlenebilecegini bildirmislerdir.
Cocuklardaki sismanligi, Onerilen yontemleri kullanarak, yaygin olarak kullanilan
yontemlerden daha diizgiin olarak 6lgebilir oldugunu, yapilan ilk belgelemelerde, 7 ile
10 yas aras1 ¢ocuklarda beklenen BD ortalamasinin hesaplanan BD'den yiizde 1 daha
diisiik oldugunu tespit etmislerdir. Ek olarak, beklenen BD, biiyiik oranda hesaplanan
viicut yogunlugu ile iliskili ¢ikmistir (r 0.7'den biiyiik).

Sarria ve ark. (1998) tarafindan yapilan ¢alismada, Ispanyol cocuklar ve ergen
erkeklerde sualt1 6l¢limii ile genel antropometrik degerlendirmeler yapilarak beklenen
BD hesaplamalari belirlenmeye g¢alisilmistir. Calismaya, yaslart 7.0 ile 16.9 arasinda
degisen 175 ilk ve ortaokuldaki ¢cocuk ve ergenler dahil edilmistir. Antropometri SFT,
BW ve boy ile BD UW ile tespit edildi. BMI ve BD arasindaki baglantilar yiiksek
bulunmustur (14.0 ila 16.9 yil). Deri kivrim kalinlig1 ve BD arasindaki toplam iligki, her
yas i¢in biyoelektrik empedanstan daha yiiksek belirlenmistir. Dort deri kivriminin
toplami, BD degisimini %61 (14.0 ila 16.9 yil) ve %68 (11.0 ila 13.9 yil) arasinda
acikliga kavusturmustur. Biyoelektrik impedans analizi ve triceps SFT'nin doniis

hesaplamalari, BD farkliligini yiizde elli bir (14.0 ila 16.9 y1l) ve ylizde altmis sekiz (7.0
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illa 10.9 yil) arasinda acikliga kavusturmustur. Ergenler ve ¢ocuklarda viicut
yogunlugunun hesaplanmasinda en iyi hesaplayici olanlar, dort deri kivrimi katlanmast,

biyoelektrik impedans analizi ve triseps SKF olarak belirlenmistir.

Obez olan Cinli ¢ocuklarda, mevcut SKT beklentilerini dogrulamak ve
cocuklarda BF kompozisyonunun degerlndirilmesi i¢in bir hesplama gelistirmek amaci
ile yapilan bir ¢alisma i¢in; otuz yedisi kiz, yiiz on biri erkek 138 obez Cin’li ¢ocukta
yapilan ¢alismada (yas ortalamasi 11.9+£2,7) BMI 29.7 Kg/m2i4.8 olarak belirlenmistir.
Calismada; ¢ift enerjili X-1ginlar1 absorbsiyometri taramasi ile yag kiitlesi yilizdesi, tam
BF yiizdesi olg¢iilmiistiir. Yag kiitlesi orani i¢in ii¢ SKT ile yapilan ‘beklenen deger
hesaplamast’, ¢ift enerjili X 151n1 absorbsiyometri sonuglari ile karsilastirilmistir. Cift
enerjili X 1511 absorpsiyometri ile Olgiilen BF ylizdesi kadinlarda %36.6+6.8 ve
erkeklerde %39.0+4.2 bulunmustur. Cift enerjili X-151n1 absorptiometrisinde eseye bagl
yag kiitle yiizdesinde dnemli farklikik goriilmiistiir (p = 0.05).

Calismada; erkeklerde yag kiitlesi yiizdesini tahmin etmede Lohman'in
denkleminin en iyi oldugu sonucuna varilmistir. Yag kiitle ylizdesi-¢ift enerjili X-
1sinlar1 absorbsiyometri-L-deri katlamasinin ortalama farkliliklar1 hem erkek hem de
kizlarda bireysel olarak sirasiyla % -0.94+5.62 ve % - 2.58+4.5 bulunmustur. Lohman'in
denklemi cinsiyet ayrimini dual enerji radyografi absorbsiyometrisi ile agikliga
kavusturmustur. Obez olan Cinli ¢ocuklarda, BF yiizdesinin degerlendirilmesinde
mevcut denklemler net degildir. SFT'ye dayanan ayrintili bir hesaplama, obez olan Cinli
cocuklarda yag kiitle ylizdesinin degerlendirilmesinden gelmektedir (Chan ve ark.

2009).

Kavak (2006); viicut yag oaraninin belirlenmesi amaciyla Diyarbakir'da yaptigi
bir ¢calismada, yaslar1 10 ile 15 arasinda degisen 1.118 ¢ocugun deri kivrim kalinliklarini
Olemistiir. Calismasinda, 10 yas grubunda kiz ¢ocuklarinin triseps ve subskapular deri
kivrim kalinhigmin erkeklere oranla fazla oldugu, aym sekilde 12, 13, 14 ve 15 yas
gruplarinda da triseps, biseps ve subskapular kivrim kalinliklarinin kiz ¢ocuklarinda
erkeklere oranla fazla oldugunu bildirmistir. Aymi sekilde kiz &grencilerde yas

ilerlemesine bagl olarak deri kivrim kalinliginda artis oldugunu, bu durumun erkek
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ogrenciler i¢in gegerli olmadigini bildirmistir. Calismada erkek 6grencilerin deri kivrim

kalinliklarin1 14 yas grubunda en iist seviyede oldugu bildirilmistir.

Kriemler ve ark. (2010); 6 ile 13 yas aralifindaki ii¢ yiiz yetmis iki Isvigreli
cocugun kademeli bir Orneginde SFT, viicut kiitle indeksi ve bel c¢evresini
degerlendirerek, BF yiizdesi beklentisini belirlemeye ¢alismislardir. DEXA ile 6lgiilen
yiizde B'yi kullanmadan 6nceden belirteclerin baglangigtaki on yiikleme araligina bagl
olarak yedi regresyon standart1 degerlendirilmistir. Yas, cinsiyet ve ergenlik ¢ag1 gibi
standartlara ek olarak, tahminlere viicut kiitle indeksi; log transformasyonlu triseps deri
kivrimi ve bel ¢evresi; log-T miktar1 subskapiiler ve triceps deri kivrimlari; bel gevresi,
viicut kiitle indeksi; bel ¢evresi ve log-TSF; log transforme supra-iliyak miktari; sub-
skapsiiller, triseps ve biseps deri kivrim kalinlig1 eklenmistir. Uyarlanmis 6l¢lim miktari
(R? adp) ve temel oratalama karesel hata (BASE) herbir standart i¢in degerlendirilmistir.
Log-skinfolds 4'iin, log-skinfolds 2 i¢in daha biiyiik oldugunu ve log transforme triseps
deri kivriminin viicut kitle indeksinden daha {istliin oldugunu ve viicut yag yilizdesinin
beklenmesinde bel g¢evresinin BF'nin saglik sonuglari iizerindeki etkisini ayirmayi
amaglayan pediyatrik epidemiyolojik aragtirmalara énemli ¢ikarimlara sahip oldugunu

kesfetmistir.

Selkow ve ark. (2011); cilt alt1 kaliperi yag kalinliklarinin belirlenmesinde deri
kivrimi kaliperlerinden ve ultrason goriintiilemesinden elde edilen degerlendirmeleri
karsilastirmiglardir. Calismalarinda; kullanimimin kolay ve hizli olmasindan, ayrica
ultrason goriintiilemesine ¢cok yakin degerler verdiginden dolay: deri kivrim kaliperinin

daha kullanigl oldugunu birldirmislerdir.

Noelle ve ark. (2011); Yas ortalamalar1 26.9+5.4 yil, boy ortalamalar1 173.9+7.3
cm, kilolar1 77.4+16.1 kg olan, 13'i erkek, yedisi kadin saglikli yirmi yetigkin ile
calismislardir Vastus lateralis, proksimal rectus femoris, vastus medialis obliquus ve
distal rectus femoris {izerinde degerlendirme yerlerini tanimak i¢in normalize edilmis
bir sablon kullanildi. Ayn1 arastirmaci dort yerin her birinden rastgele 3 degerlendirme
yapmis ve her degerlendirme i¢in ortalama miktar1 almistir. Yag kalinligr deri kivrimi

kaliper ve ultrasonografi ile (mm) cinsinden hesaplanmistir. Her bir yerde yapilan
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hesaplamalar, Pearson ¢arpim momenti iliskileri ve Bland-Altman egrileri kullanilarak
karsilastirilmistir. Vastus medialis (r = .90, P <0.001), distal rektus femoris (r = .93, P
<0.001), proksimal rektus femoris (r = .93, P <0.001) ve vastus lateralis (r = .91, P
.001'den az) arasindaki giiclii iliskiler bulunmustur. Olciimler arasindaki ortalama
varyans 1.7+2.4 mm distal rektus femoris ile 3.7+2.6 mm proksimal rektus femoris
arasinda  bulunmus ve  Skinfold kaliperlerinin  ultrason  goriintiilemeyle

karsilastirildiginda daha biiytlik kalinliklarda etkiledigini gostermistir.

Bland ve Altman'in 1986'da gosterdigi iizere diizenleme sinirlamalar1 her yerde
oldukga farkli bulunmustur: vastus medialis oblikusta -3.38 mm'den 7.74 mm'ye, distal
rektus femoris'te -3.04 mm'den 6.52 mm'ye, proksimal rectus femoris'de -1.53 mm'den
8.87 mm'ye ve vastus lateralisde -3.73 mm'den 8.15 mm'ye kadar uzandig1 gériilmiistiir
(Bland and Altman 1986). Vastus lateralis disindaki tiim egriler, yag kalinligr arttikga
Skinfold kaliperlerinde yiikselen asir1 oranlari agikladi. Skinfold kaliperleri ile
ultrasonografi  goOriintlisii  arasinda  giiclii  korelasyonlar  bulunmustur, ancak
diizenlemenin biiyiik kisitlamalar1 ve daha biiyiik yag kalinliklariyla ortalama farklarin
artmasi, bu aleti kullanma agisindan bir sorun olarak degerlendirilmistir. Uylukta
subkiitan yag kalinlig1 hesaplanirken, daha yiiksek yag oranlarina sahip olan her birinde

Skinfold kaliperleri ayarlanarak kalinligin asilmasi bagarilmistir.

Obezite; beslenme, biiyime ve insan viicudundaki hastaliklarin gercek
nedenidir. Sismanlik ve asir1 kiloluluk insidansi, kardiyovakiiler hastaliklar, diyabet ve
diyet-iligkili diger geverelerle birlikte yayginlasmaktadir. Yetiskinlerde sismanlik ve
asir1 kilolulugu goéstermek i¢in kullanilan BMI, boy ve kilonun indekslenmesidir. BF
yiizdesinin hesaplanmasi i¢in BF bilesiminin belirlenmesinde en yaygin kullanilan
yontem SKF hesaplamasidir. Malezya'daki Sabah iiniversitesindeki tip ogrencilerinin
BW ve BF degerlerini g¢esitli beslenme degerlendirme yontemleri kullanarak
hesaplamak amaciyla yapilan bir caligmada; Katilimcilarin BF arastirmasi ile hesaplanan
ortalama BF yiizdesi ve ortalama viicut kitle indeksi sonuglar1 21.95 + 0.59 kg / m® ve
16.98 + 1.37 olarak bulunmustur. Degisik bolge SKF'ler ile ol¢iilen ortalama BF
yiizdesi; suprailiyakta %20.35+1.35, alternatif ii¢ bolgede %19.46+1.02, subkapsiillerde
%21.83 £ 1.01 ve abdominalde %24.13 £+ 1.11 olarak bulunmustur. Kadinlar ve erkekler
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arasindaki sonuglar bagimli analizde farklilik gostermistir, SKF analizinin i¢ stabilitesi
ve supra-iliak, sub-kapsiiller, karin ve triseps i¢in SKF analizinin sonuglari kadinlar igin
1yi, erkeklerde de tatmin edici sonu¢ vermis ve alternatif 3- BF yiizdesi i¢in SKF
Ol¢tiimii, kadnlar i¢in tatmin edici ve erkekler i¢cin milkemmel sonu¢ vermistir. Elde
edilen bulgularin Malezya'daki geng Ogrenciler arasinda sigsmanlik bilincinin
yiikseltilmesinde kullanilabilir oldugunu ve bununla birlikte, sismanlik ve BF
6l¢timiinde kullanilan yas, cinsiyet, irk, beslenme ve zamanla degismeler hakkinda daha

fazla analiz gerekliligini bildirmislerdir (Zin ve ark. (2014).

Cyrino ve ark. (2003); yaptiklari bir ¢lhismada; viicut kompozisyonu
hesaplamalarim1 gévde kompozisyonu hesaplamalar1 ile karsilastirmak ig¢in, yeni
gelistirilmis  bir SC (Lafayette Instruments Skinfold II) kullanmilmislardir.
Calismalarinda; dort farkli kanitlanmis yoldan yararlanilarak; iki degisebilir ¢ikt1 elde
etmek i¢in Harpenden ve Lange kaliperler ve viicut pletismografisi ve Hidrostatik tartim
ile hespaplama yapilmistir. Calismanin Ikinci bir amacinin da, farkli kaliperler
kullanirken BFmin (vasifli ve uzman olmayan) teknisyenler tarafindan olusturulan
hesaplamalarin benzer olup olmadigimi belirlenmesi olarak bildirilmistir. Nitelikli ve
uzman olmayan teknisyenler, SKF hesaplamalarin1 21 gen¢ (21.2 £ 1.5 yasinda) ve 20
yash (59.2 + 4 yas) kisi tizerinde gerceklestirmistir. Jackson-Pollock tarafindan BF
yiizdesini hesaplamak i¢in Onerilen 7 bolge yontemi kullanilmistir. Kisilerin bir alt
grubunda (on geng, 21.5 £ 1.7 yil, on yash, 59.2 + 4.7 yil) viicut pletismografisi ve
hidrostatik tartim testleri yapilmistir. Istatistiksel nem, alfa = 0.05'de gdsterilmistir.
Viicut pletismografisi ve hidrostatik tart1 testleri kisilerin bir alt grubunda (on geng, 21.5
+ 1.7 y1l, on yash, 59.2 + 4.7 y1l) yapilmistir. Bes yol i¢in BF'nin giivenilirligi Pearson
baglantilarini kullanarak karsilastirillmigtir. Baglantilar, Z-testi ile incelenen Fishers Z-

transformasyonu kullanilarak karsilagtirilmistir.

Uygunluk durumunda, Tukey HSD post-hoc testleri ve setler arasindaki tek
yonli  ANOVA varyanslar1 kullanilmigtir. Beceri seviyesinin pletismografi ve
hidrostatik tartimdan beklenen kapasitesi iizerindeki etkisi, gerceke¢i geri doniislim
kullanilarak 6l¢tilmiistiir. BF hesaplamalarinda, Lafayette olcii aleti ile diger kaliperler

arasinda karsilastirmada 6nemli bir farklilik gériilmemistir (F = 2.90, p = 0.06). Ayrica,
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Lafayette aletinin hesaplama yetenegi ile Harpenden ve Lange aletlerinin (p = .07)
O0lcme yetenekleri arasinda sadece % 2.3 fark gozlenmis ve bu durum ikisi i¢in de
bagimli bir durumdur: Harpenden (r = 0.99, p 0.01'den az) ve Lange (r = 0.99, p <0.01).
Harpenden W/BP alt grubu ile Lafayette aleti ve hidrostatik tarttm (p = 0.111) veya
viicut pletismografisi (p = 0.138) arasinda 6nemli bir ayrim yapilmamis, ancak tiim
kaliperler hidrostatik tartim ve viicut pletismografisine kiyasla BF degerini diisiik tutma
egiliminde oldugu gorilmiistiir. Pratik olarak faydali olan modelde, fazladan farki
acikliga kavusturmak icin bir araya gelmeyen, vasifli ve uzman arasinda iigte birden
daha az fark bulunmustur. Lafayette aleti ile belirlenen BF yiizdesinin, Harpenden
Lange kaliperleri ile elde edilene benzer oldugu goriilmiistiir. Lafayette aleti ile BF
sonuclar1 elde edilen bir alt grupta, hidrostatik tartim veya viicut pletismografisi ile ayn1
oldugu belirlenmistir. Acemi teknikerler tarafindan yapilan degerlendirmenin kalifiye

teknisyenlerinkine benzer oldugu ve ii¢ kaliper i¢in benzer konfor sagladigi onerilmistir.

Demura ve Sato (2007); Japon yetiskinlerde BD'nin bir tahmincisi olarak SC ile
hesaplanan Suprailiac veya Abdominal SFT'yi arastirmistir. SC ile subkutan yag
yogunlugunun hesaplanmasi, viicut kompozisyonu O6lgiimiinde kolay ve ucuz bir
yontemdir, ancak cilt bolgesi ya da sismanlik seviyesinden etkilenmektedir. Sonugta
ortaya ¢ikan hesaplama hatalart BD'nin beklenti hassasiyetini etkileyebilir. Bu nedenle,
hesaplama hatalarinin 6zelliklerini bir SC ile agiklamay1 ve Japon yetigkinlerde ileri yas
sinirin1 ve yaglanma diizeyleri ile ilgili BD'nin 6ngdriilmesi i¢in yararli hesaplama

yerlerini gostermeyi amaglamiglardir.

Aragtirma, yaslar1 yirmi bir yildan seksen bir yasina kadar olan yiliz yirmi alt1
erkek ve yetmis yedi kadindan olusturulmustur. Denekler; Japonlara has sismanlik
kriterlerine gdre sisman olmayan ve sisman olan (viicut kiitle indeksi < 25 kg / m?
olarak iki gruba ayrilmislardir. Subkutan yag yogunlugu on dort bolgede U ve SC ile
hesaplanmistir. BF yilizdesi BEX ile hesaplanmis ve BD Brozek’in formiilii kullanilarak
Ol¢iilmiistiir. SKF'nin (U eksi SC hesaplamalar1) hesaplama hatasindaki cinsiyet ve
sismanlik seviyesindeki farkliliklar her bdlge i¢in iki kez ANOVA (cinsiyet ve
sismanlik simiflar) ile test edilmistir. BD ile normal hata arasindaki baglanti test

edilmistir. BD i¢in daha diizgiin hata ve daha az hesaplama ile kesin beklenti
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hesaplamasi gelistirilmistir. SFT'deki hesaplama hatalari, ylikselen sismanlik seviyeleri
ile yiikselme egilimindeyken, etki diger bolgelerle karsilastirildiginda (suprailiyak ve
abdominal) deri kivrimlar1 i¢in daha az oldugu goriilmiistiir. Japon yetiskinlerde,
suprailiyak veya abdominal SFT'min hesaplanmasinin, BD'yi tam olarak

degerlendirmek igin yararl oldugu sonucuna varilmistir (Demura ve Sato 2007).

Ahmad ve ark. (2013). Tarafindan gergeklestirilen calismada, belirtilen
bolgelerdeki SFT, cilt alt1 yag hesaplamanin basit yolu ve sismanlig1 ve BF boliimiiniin
iyi bir degerlendirmesi sunulmustur. Cocuklarda SFT hesaplamasi igin triseps SKT en
biiyiik ve en yaygin kullanilan yerlerden biri haline getirilmistir. Bu ¢alismada okul
genglerinin BF'sinin 6lglilmesi ve kisiler arasi asir1 kilo ve sismanligin denetlenmesinde
ticeps SKTmin BIA yaklasimi ile karsilastirilmasi gerceklestirilmistir. Sokoto
metropoliinde, katilimc1 ortaokul 6grencileri arasindan bu kisileri gostermek igin farkl
seviyelerde planlanmamis orneklem alinmustir. Ureticinin talimatlarina uygun olarak
triseps SFT ve BF yiizdesini hesaplamak i¢in Tanita BF 6lgegi. 2000 (model UM-030,
Tanita, UK Ltd; 2004) ve Harpenden SC (ASSIST Creative Sources Ltd, LL13 9UG,
UK) ayn olarak kullanilmigtir. Triceps SFT ortalama miktar1 kadinlarda 12.9+4.6
milimetre, erkeklerde 8.9+4.7 milimetre olarak belirlenmistir (p <0.001). Ortalama
viicut yag ylizdesi erkekler ve kadinlarda sirasiyla % 20.0 = 6.8 ve % 8.2 + 4.1
bulunmustur (p <0.001). Triceps SFT, sismanligin % 0.8 oldugu zaman % 2.5 asir1 kilo
olusumunu saglamistir. Biyoelektrik impedans analizi yontemi ile insanlarin %?2.5'inde
asir1 kiloluluk ve %1.7 yaghlik simiflandirilmistir. Triseps SFT, patolojiye neden olan
asir1 kilolu bilsenin degerlendirilmesi i¢in makul bir bolge olarak kalmaya devam

etmektedir.

Shakeryan ve ark. (2013); tarafindan yapilan aragtirmanin amaci, Ahvaz adli bir
sehirde glires¢i erkekler arasinda hidrostatik (standart) yol kullanarak SFT ve BIA
yoluyla BF'yi gostermek ve dogrulamakti. Denekler yirmi bes erkek giiresciden rastgele
secilmistir (N = 60). Istatistiksel ¢alisma, Pearson iliski sabiti, k birlesik t-testi, standart
hata yaklasimi (SFA) ve biitiin hata (WF) kullamlarak gerceklestirilmistir. Istatistiksel
caligma, giiresciler i¢in Lohman tarafindan kullanilan SFT yolunun hidrostatik yolla

(standart yol) 6nemli bir varyans gosterdigini ortaya koymaktadir. Gliresgiler arasinda
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BIA ve standart yol sonuglari agisindan onemli bir farklilik goériilmemistir (WF =
0.0078, SFA = 0.0071, R = 0.871, P = 0.297). Bu c¢alismadaki bulgular, biyoelektrik
impedans analizinin kullanilmasinin, giires¢ilerin BF ylizdesinin hesaplanmasinda

oldukc¢a uygun bir yol oldugu ortaya konulmustur.

Davidson ve ark. (2011); yaptiklar1 ¢alismada, hidrodensitometre ile BF yiizdesi
hesaplamada standart olarak kullanilan SFT beklenti hesaplamalari, etnik veya irksal

siniflarda diizenli olarak tahmin edilemedigini bildirmislerdir.

Lance ve ark. (2011)'na gore; eger genis, ¢ok irkli bir 6rnekte ¢alisilacaksa,
Durnin and Womersley'in populasyonda test edilmis SKF beklenen hesaplamalari
kullanilabilir. Calismada; Amerikali, Afrikali, ispanyol, Asyali veya Kafkasyali, yaslari
18 ile 110 arasinda degisen dort etnik veya irka ayrilmis bin alt1 yiiz yetmis bes kigide
dort bolge SKF (suprailiyak, subkapsiiller, triseps ve biseps), diger medikal
antropometrik ve viicut yag yiizdesi hesaplamalar1 gergeklestirilmistir. Durnin ve
Womersley hesaplamalarini kullanan beklenen BF yiizdesi, viicut yag yiizdesi DXA ile
karsilastirilmis ve irk/etnisite ve cinsiyete 6zgii siniflar i¢in de tahmin edilmistir. Durnin
ve Womersley hesaplamalarinda beklenen BF yiizdesinin ortalama miktari, viicut yag
yiizdesi DXA'dan irk/etnisite ve cinsiyete 0zgii siniflarda, 6zellikle Afro-Amerikali
erkek ve kadinlarda ve Asya'daki kadinlarda oOnemli derecede farklilik gdstermistir
(%2,4 ve %3,3 puan asir1 deger, ayrica, P <0,0001). Orijinal Durnin ve Womersley SKF
yerlerinden yararlanarak, her irk/etnisite ve cinsiyet sinifina dayanan viicut yag
yiizdesini DXA degerlendirerek yeni dogrusal geri doniisiim hesaplamalari
gelistirilmistir. Beklenen obez yiizdesi bel c¢evresi, BW ve boyun bagimsiz olarak
yeniden hesaplanarak elde edilmistir. 1974'deki Durnin ve Womersley hesaplamalari,
biitiin irklarda veya etnik gruplarda beklenen DXA viicut yag ylizdesini diizenli olarak
vermemektedir. Durnin ve Womersley segenekleri daha az ongoriiciilik kullanilarak
minimalist bir model i¢in siirdiiriilmeye devam ederken, orijinal Durnin ve Womersley
SKF hesaplamalar1 cinsiyete ve irk/etnisiteye 6zel olarak, DXA'nin primer miktar viicut

yag ylizdesi olarak kullanilmasiyla yenilenmistir.
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Reilly ve ark. (1995)'na gore; viicut bilesiminin hesaplamasi, tibbi beslenme ve
calisma agisindan onemlidir. SFT, cocuklarda viicut bilesiminin degerlendirilmesinde,
kolaylig1 nedeniyle biiylik oranda kullanilmaktadir, ancak rasyonelligi hakkinda birkag
veri bulunmaktadir. Viicut bilesiminin tahmini i¢in SKF hesaplamalarin yapilmasi

onerilmektedir, ancak ortak uygulanabilirligi konusunda bir¢ok belirsizlik olmustur.

Giiniimlizde kullanilan bes hesaplamanin dogrulugunu kanitlamak amaciyla
yaptiklar1 ¢aligmada; yas ortalamalar1 9.1£1.7 olan ergenlik oncesi altmis dort erkek ve
otuz dort kizin hidrodensitometreden gelen obezite degerleri karsilatirmiglardir. Sapma
tahminleri ve uyusum sinirlar;, degerlendirme yollar1 arasindaki benzerlikleri
belirlemistir. Calismada sirasiyla;

1- Ozellikle kizlar arasinda beklenen ve hesaplanan obezite arasindaki uyusum
siirlamalar yaygin goriiliirken bazi farkli egilimler de goriilmiistiir.

2- Beklenti hesaplamasimin segilmesi, SKF'lerin ¢ocuklarda kullanilmasi
sirasinda elde edilen obezitenin degerlendirilmesi lizerinde dnemli bir etkiye sahiptir.

3- Mevcut yaymlanmis hesaplamalar, biiylik rasgele hata veya 6nemli diizenli
hatalar ile baglantilidir.

4-Simdilik en iyi SKF, herbir insanda viicut obezitesi endekslerinin belirlenmesi
(hesaplamanin 6tesinde) veya smifin viicut obezitesi nedenlerinin degerlendirilmesi
olarak goriilebilir.

5- Bu bilgi 1s1ginda, SKF'leri kullanarak pre-pubertal ¢ocuklarin her birinin
viicut obezitesini degerlendirmek uygun degildir. Sonu¢ ve degerlendirmelerine

varildig: bildirilmistir.

Tennefors ve Forsum (2004); tarafindan yapilan ve amaci, dokuz aylik veya 1.2
yaslarindaki Isveg'li ¢ocuklarda SKF metodu ve viicut kitle indeksi ile viicut suyu
seyreltmesinden (BWD) yararlanarak yapilan viicut obezitesi degerlerini karsilastirmak
olan bir ¢alismada; tam BF, ekstra isaretli su ve viicut agirligi (BW) kullanilarak tahmin
edilmistir. BW yiizde cinsinden belirtildiginde, toplam viicut yag yiizdesi-viicut suyu
seyreltme hesabi, viicut obezitesi icin referans oranlar1 gdstermistir. Viicut obezitesi
ayrica SFT (toplam viicut yag ylizdesi-deri kivrim kalinlig1) ve viicut kiitle indeksi

olarak hesaplanmistir. Cocuklar, BMI sonuglarina gore artan obezite (toplam viicut yag
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yiizdesi - deri kivirma kalinlig1) ve bireysel (toplam viicut yag yiizdesi - viicut suyu
seyreltmesi) degerlendirilerek 5 sinifa ayrildi. Otuz bebegin tamami dokuz aylikti ve
yirmi dokuz ¢ocugun hepsi 1.2 yasindaydi. Cocuklarin (n=59) viicut kitle endeksi
ortalamasi1 17.5+1.6 kg/mz, toplam viicut yag yiizdesi-deri kivrim kalinligi ortalamasi
27.843.7 ve toplam viicut yag yiizdesi-viicut su seyreltmesi ortalamasi 29.1+4.4

degerinde tespit edilmistir.

Toplam viicut yag yiizdesi - deri kivrim kalinligindan; toplam viicut yag yiizdesi
- viicut suyu seyreltmesi ¢ikarildiginda % 1.35 £+ 4.06 degerine ulagilmistir. Toplam
viicut yag yiizdesinin hesaplanmasinda - deri kivrimi kalinlig1 veya viicut kitle indeksi,
viicut obezitesi agisindan c¢ocuklarda yaklasik yiizde otuz bes dogru siiflandirilabilir.
Tam diizensizlik, yani 2 veya daha fazla sinif ¢ok diisiik veya cok yiiksek, ancak genel
olarak toplam viicut yag yiizdesi-deri kivrim kalinligi (% 29) viicut kiitle indeksinden
(% 17) fazla oldugu, SKF yontemi kadar olmasa da, viicut kitle indeksinin ¢ocuklari
dogru viicut obezite sinifina koyma kabiliyetinin zayiflig1 ve bir baska yol olan, viicut

obezitesinin hesaplanmasinda tam ve dogru olmayan bir yol oldugunu bildirmislerdir.

Deurenberg ve ark. (1990); yapmis olduklar1 ¢alismada, SET'nin BD ile olan
iliskisi ve SFT'nin densitometrik olarak gosterdigi BF’ye odaklanilmis ve yaslar1 yedi
ile 20 arasinda degisen {i¢ yiiz yetmis sekiz kiz ve erkek degerlendirilmistir. Biiylime
diizeyleri ile uyumlu olarak, prepubertal grup A (pubertal sinif ve pubertal dncesi sinif)
olarak smiflandirildi. Her biiylime siifinda erkek (yasli, viicudun daha yliksek
agirliklar1 ve viicut yiikseklikleri, viicudun daha yiiksek yogunluklari, daha diisiik BF
yiizdesi, daha yiiksek bel: kal¢a iliskileri ve daha biiyiik govde): tim SKF iligkileri
kizlardan daha fazladir. Her biiylime seviyesinde SFT ile viicudun yogunlugu tam
olarak tahmin edilebilir. Ergenlik sonras1 ve ergen erkek ve kizlarda (ergenlik dncesi
olan kiz ve erkek cocuklar hari¢) yas, BD icin de énemli bir beklenen farklilik olarak
degerlendirilmistir. SFT'den BF yiizdesinin tahmininde beklenti hatasi1 yilizde 3 ila 5
olarak goriilmiis olup, bu durum puberte sonrast cocuklarda en yliksek olarak
degerlendirilmistir. Prognostik hata, yetiskinlerde SFT'den BF yiizdesi tahminindeki
hata ile benzer ¢ikmis, sadece puberte dncesi erkek ve kizlarda bel: kalga iligkisi, viicut
obezitesi tahminleriyle baglantili olarak belirlenmistir. Dahasi, sadece pubertal ve

puberte oncesi kizlar ve erkeklerde bel: kalca oran1 BF bdliimiiniin bagka tahminleri ile
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iliskili olarak goriilmiistiir. Igsel BF'nin goreli miktar1, daha geng biiyiime smiflarinda
daha yiiksek olacak sekilde bulunmustur. Bu ¢aligmada, geng¢ yasta bel:kal¢a oraninin

BF boliimiiniin zayif bir gostergesi oldugu sonucuna varilmistir.

Bu ¢alismanin amaci, Irak'in Siileymaniye kentindeki ergenlerde cinsiyet, yas ve
Beden Kitle Indeksi (VKI) 'min Viicut Yagma (BF) etkisi iizerindeki etkisini
arastirmaktir. Yag, viicudun anatomik ve fizyolojik rolleri i¢in 6nemli olan karmasik bir
kompleksidir. Dogum sonrasi, insan viicudu yiizde on iki yag icerir. Bu oran ilk alti
ayda %30’lara ¢ikar, ylirimeye baslamayla birlikte %18’lere diiser. Ergenlikle birlikte
kizlarda gogiisler ve kalgalar biiylimeye baslar. Olgunlagmanin tamamlanmasina kadar

kizlar ve erkekler arasinda %5 ile %12 araliginda degisim goriliir.

Deri Kivrim Kaliperi, deri katlanmasi kalinligini ve alttaki deri alt1 yag miktarini
Olcerek subkutan yag miktarini 6lger. Dogrulugu artirmak i¢in, viicudun her bolgesinde
birden fazla okumanin yapilmasi ve ortalamasinin alinmasi gerekir. Hesap hatalarini en
aza indirgeyerek hesaplamak igin birkisim formiiller kullanilir. Bu formiiller, degisik
bolgelerden elde edilen yag dokusu kalinligim1 kullanir. Bu yontem, hizli, ucuz ve
invaziv olmast nedeniyle viicut yagini tahmin etmek ic¢in yaygin olarak

kullanilmaktadir.

Kesitsel tipteki bu calisma, Siileymaniye'deki ilkogretim, ortadgretim ve lise
olmak {iizere toplam 14 okulda yiriitiilmustiir. Yaslar1 10 ile 15 arasinda degisen 2,627
kiz ve erkek denek calismaya dahil edilmistir. Calismamiza katilan erkeklerin sayisi
1,258 iken kizlarin sayisi 1,369 idi. Her bir denek icin boy ve agirlik standart
antropometrik yontemler kullanilarak hesaplandi. Subkutan yag kalinligi, bir Lang
kaliper kullanilarak hesaplandi. Kaliper: yag kalinliginin dl¢iilmesi i¢in deri kivrimu
kalinligimi 6lcerek altindaki yag tabakasinin dercesi hakkinda bilgi veren bir alettir.
Hesaplamalar viicudun sag tarafindaki yerlerden alindi, biseps, subskapular, supra iliak

ve triseps iizerinde alinan iki 6l¢limiin ortalamasi alinarak degerlendirmeler yapildi.
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3. MATERYAL VE METOT

Calismamiz Siileymaniye’deki, ilk- (Takia primary, Daban, Sarbakho, Mardin,
Bardagaraman, Kobani, Zewar), orta- (Takia secondary, Blesa, Darsim, Aran, Hozan,
Shkofa) ve lise (Peshkawtn, Sarkawtn, Wafay) okullarindan olusan toplam 16 okulda,
31 Ekim ile 19 Kasim, 2015 tarihleri arasinda gerceklestirildi. Calismaya, yaslar1 10 ile
15 arasinda degisen 2.627 kiz ve erkek dahil edildi. Okul ¢agindaki bu ¢ocuklardan
1.258’1 erkek ve 1.369’u kizdi. Herbir katilimicinin boy ve agirliklar1 standart
antropometrik yontemle 6l¢iildii. Subkutan yag dokusu, Sekil 1.8.’de goriilmekte olan
dei kivrim kaliperi ile 6l¢iildi. Kaliper: kisinin cilt alt1 yag kalinliginin 6l¢iilmesi i¢in
deri katlanmasini 6l¢en bir cihazdir, 6lgiimler viicudun sag tarafindan ve dort bolgeden
yapilmaktadir, bu bdlgeler; triseps, biseps, suprailiyak ve subkapsiiller bolgeleridir.
Olgiimlerimizde herbir bolgeyi iki defa dlgerek ortalama degerleri aldik. Tablo 3.4 de
goriilecegi lizere, yag yiizdesi, Slaughter tarafindan tanimlanan yontemle triseps ve
subkapsiiller deri kivrim kalinligi kullanilarak degerlendirildi (Slaughter ve ark. 1988,
Zorba ve Ziyagil 1995).

Viicut yag orani, ayni zamanda Deurenberg ve arkadaslar1 tarafindan
tanimlandig1 sekilde biseps, triseps, subkapsiiller ve suprailiyak bolgelerdeki subkutan

kalinlig1 ile de dl¢iildii (Deurenberg ve ark. 1990).

Viicut yagi, Durnin ve Womersley'den alinan tahmin denklemlerini kullanarak
Slaughter ve arkadaslarindan elde edilen triseps ve subscapular deri kivrimimna ve
Durenberg ve arkadagslarinin dort deri kivrimi toplamina dayanilarak hesaplandi. Veriler

Windows i¢in SPSS kullanilarak analiz edilmistir.
Viicut kitle indeksi, agirligin boy uzunlugunun karesine bdliinmesi ile (kg/mz)

hesaplandi. BMI'den viicut yag yiizdesi, yas, cinsiyet ve etnik ozellik esitlikleri ile
tahmin edilmistir (Deurenberg ve ark. 2003).
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Cizelge 3.1. Yas ve cinsiyete gore ayrilmis biitiin veriler

Yas Erkek Kiz
10 219 237
11 222 215
12 204 236
13 200 215
14 205 260
15 205 206

Sekil 3.1. Uygulama esnasindaki prosediirlerin gosterilmesi
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Sekil 3.2. Trisepsten Lang caliper kullanilarak 6l¢iim yapilmasi

Caligmamizda elde ettigimiz veiler SPSS-21 paket programi kullanilarak
degerlendirildi. Degiskenlerimiz T-testi ve F-testine (ANOVA) tabi tutularak gruplar
arasindaki anlamlilik belirlenmeye c¢alisildi. ‘P’ degerinin 0.05’ten kii¢iik oldugu

durumlarda gruplar arasinda anlamli bir bir farkin oldugu sonucunu vermektedir.
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4. BULGULAR VE TARTISMA

4.1. BULGULAR

Elde edilen verilerin istatistiksel analiz sonuglart;

Calismada elde edilen Triseps, biseps, sliprailiyak, subkapsiiller verilerin
ortalamalari, standar sapmalar1 ve istatistiksel olarak anlamligi gosteren t-testi (p

degeri< 0.001) degerleri belirlenmistir.

Cizelge 4.1. Triseps, biseps, suprailiyak ve subkapsiiller SD ve ortalamalar

Yas (y1l) Biseps Kalinlhigi Triseps Kalinligi Suprailiyak Subkapsiiller

Ortalama+S.D Ortalama+S.D Kalinlig1 Kalmligt
Ortalama+S.D Ortalama+S.D

10 5.9+2.4 8.7£3.1 7.9+4.1 7.743.3

11 6.5+2.9 9.4+3.4 9.0+£5.0 9.1+4.8

12 7.1£3.2 9.843.6 9.6+5.1 9.6+4.8

13 7.1£3.2 9.8+£3.4 10.2+5.1 10.2+4.8

14 7.4+£3.1 10.1£3.6 11.245.1 11.4+5.0

15 7.4+£3.6 10.0+£3.8 11.0+£54 11.1£5.0

p degeri <0.001 <0.001 <0.001 <0.001
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Triseps

10 11 12 13 14 1
Kiz dgrenciler Erkek Ogrenciler

n

Sekil 4.1. Triseps verilerinin kiz ve erkek 6grenciler arasinda karsilastiriimasi

Kiz Ogrenciler Erkek Ogrenciler

Sekil 4.2. Biseps verilerinin kiz ve erkek 6grenciler arasinda karsilastiriimasi
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Suprailivak

10 11 12 13 14 15 10 11 12 13 14 15
K1z Ogrenciler Erkek Ogrenciler

Sekil 4.3. Siiprailiyak verilerinin kiz ve erkek 6grenciler arsinda karsilastiriimasi

Subskapular

o 2 = O oo

10 11 12 13 14 15

10 11 12 13 14 1

K1z Ogrenciler Erkek Ogrenciler

h

Sekil 4.4. Subsapular verilerin kiz ve erkek 6grenciler arasinda karsilastirilmasi
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T-testi ile yapilan istiatistiksel analizlere gore, biseps, suprailiyak, ve
subkapsiiller verilerde kiz ve erkekler arasinda istatistiksel olarak belirgin farklilik
vardir (p<0.001). Bununla birlikte, kiz ve erkekler arsinda triseps verilerinde anlamli bir

farklilik yoktur, Tablo 4.2.

Cizelge 4.2. Kiz ve erkekler arasinda triseps, biseps, suprailiyak ve subkapsiiller ortalama+SD sonuglari.

Gender (Cinsiyet)
Testler Erkekler Kizlar p degeri
Ortalama+S.D Ortalama+S.D
Biseps Kalinlig1 6.1£2.8 7.7£3.2 <0.001
Triseps Kalinligt 9.5+£3.6 9.8+3.4 <0.042
Suprailiyak Kalinlig1 7.9+4.7 11.5+4.9 <0.001
Subkapiiller Kalinlig1 7.5+3.2 11.9+£5.1 <0.001

Cizelge 4.3. Istatistiksel analizler gostermistir ki BMI’nin Triseps, biseps, siiprailiyak ve sunkapsiiller

iizerine belirgin etkisi vardir.

Biseps Triseps Suprailiyak Subkapstiller
BMI Kalmligt Kalmligt Kalmligt Kalinlig
Ortalam+S.D Ortalama+S.D Ortalama+S.D Ortalama+S.D
Az kilolu 5.2+1.7 7.6£2.2 6.6£2.6 7.0+2.2
Normal 8.1+2.8 11.0£3.0 11.9+4.1 11.5£3.9
Cok kilolu 11.543.1 14.84£3.3 18.7£3.9 18.1+4.5
Obez 13.0+3.8 16.0+4.3 20.5+4.9 21.7+5.7
p degeri <0.001 <0.001 <0.001 <0.001
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Viicut Kitle indeksi (BMI)
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Kiz Ogrenciler Erkek Ogrenciler

Sekil 4.5. BMI'n kiz ve erkek 6grenciler arasindaki kargilagtirmasi
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Sekil 4.6. Boy verilerinin kiz ve erkek dgrenciler arasindaki karsilastirmalari
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Viicut Agirhg (kg)

10 11 12 13 14 1

Kiz Ogrenciler Erkek Ogrenciler

10 11 12 13 14 1

n
n

Sekil 4.7. Agirlik verilerinin kiz ver erkekler arasinda karsilagtirmasi
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4.2. TARTISMA

Mevcut arastirmadaki sonuglar, yag kalinligi (Triseps, Biseps, Suprailiyak,
Subskapular) ortalamasi ve SD'sinin yas lizerinde belirgin bir etkiye sahip oldugunu

gostermektedir (p<0.001)

Edilson ve ark. (2003); iki kaliper kullanarak yaptiklari karsilastirma sonuglarina
gore, Lang kaliper ile belirledikleri STF’lerin (%1.8-31.0) yiiksek oranda farklilik
gosterdigini buldular (P 0.01'den diisiik). Bu oranlar, g¢esitli arastirmacilar tarafindan
gelistirilen 4 farkli prognostik hesaplamaya eklenerek BF hesaplanmasi 6nemli dlciide
gelistirildi (P 0.01'den diisiik), bu da %5.2 -%6.9 arasindaki farklara neden oldu. Viicut
kompozisyonu g¢alismasi i¢in kullanilan ¢esitli tahmin edici hesaplamalarla olusturulan

yiiksek hesaplama hatalarinda degisken SC kullanildu.

Deurenberg ve ark. (2003); yaslar1 16 ile 18 arasinda olan yiiz bir Singapur
kokenli Cinli geng ile (kikdokuz kiz ve elli iki erkek) benzer yaslardaki Kafkasay
kokenli Hollandalilar (elli iki kiz, otuz yedi erkek) arasinda kilo, boy ve deri SKF’leri
arasinda karsilastirma yaptilar. Yas, wrklara bagli olarak cinsiyet smiflarinda veya
cinsiyete bagh olarak irklarda degisiklik gostermemistir. Cinli kizlar daha kisa, daha
hafif ve viicut kitle indeksi daha diisiik bulunmus ancak 4-SKF'nin ortalama miktari
(standart boliinme), Kafkas kiz ¢cocuklarinda (52.4 = 17.8 milimetre) ¢ok daha yiiksek
(69.1 £ 15.4 milimetre) olarak belirlenmistir. Dahasi, Cinli ¢ocuklar Kafkasli erkek
cocuklara kiyasla daha kisa ve daha hafifti olmakla birlikte, BMI’leri Kafkash erkeklere
kiyasla daha diisiik bulunmamustir. Kizlardaki SFT’nin, daha uzun boylu olan
Kafkaslara gore (48.8 £ 17.0 milimetre 31.1 + 10.2 milimetre) ¢ok daha yiiksek oldugu
bulunmustur. Yas ve SFT'de (6nemli olmayan) varyanslarin diizeltilmesini yapildiktan
sonra, Cinli gen¢ kizlarin BMI'lerinin Kafkasya'lilardan daha diisiik oldugu goriilmiistiir
33+04kg/ m® (ortalama miktar + standart hata).
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Deurenberg ve ark. (2003); Singapurlu Cinli erkeklerin, Kafkasya'li denklerine
gore daha diisik BMI'ye sahip olduklari goriilmiistiir; 2.7 + 0.4 kg / m? (ortalama miktar
+ Standart boliinme). Benzer sekilde, Singapurlu Cinli kizlarin beklenen BF yiizdesi,
yast ve VKl'leri Kafkasya muadilleriyle karsilastirildiginda % 5.8 = 0.6 daha fazla
bulunmustur (ortalama + standart boliim). Singapurlu Cinli erkeklerin, kesin yas ve
BKli'ye sahip Kafkasyalilara gére % 6.0 = 0.6'lik (ortalama + stabdard boliinme) daha
fazla BF ylizdesine sahip olduklar1 belirlenmistir. Bu bilgiler, daha 6nce yetiskinler ve
cocuklar i¢in verilen bilgilere gore, Singapurlu Cinlilerde BF yiizdesi veya minimum

BMI uyumunu dogrulamaktadir.

Istatistiksel analizler, triseps, biseps, suprailiyak ve subkasiiller veriler
baglaminda erkek ve kadinlarda, biseps, suprailiyak ve subkapsiiller agisindan belirgin
farklilik oldugunu ancak triseps acisindan erkek ve kadinlar arasinda farklilik

olmadiginit goéstermistir (p<<0.001).

Slaughter ve ark. (1988); biseps, subkapsiiller, triseps ve siiprailiyak bolgelerde
yas siniflarinda 6nemli farkliliklar1 arastirlardir. Baska bir degisle, bu arastirmada
kullanilan LC'min (lang kalipereri) Harpenden'den daha yiiksek oranlari gdstermesi
nedeniyle, oranlar karsilastirildiginda mevcut arastirmada asir1 obezite sonuglarinin

ciktig1 diisiiniilebilir.

Bu arastirmada tiim yas gruplarindaki kizlarda viicut kiitle indeksinin ytlizde
besten biiylik oldugu sonucuna varilmis, erkeklerde ise, onii¢ yasin iizerindeki erkek
cocuklarda viicut kitle indeksinin yiizde yirmi bes ile yiizde elli arasinda oldugu sonucu

cikarilmistir.

Zorba ve ark. (1995); calismalarinda, ¢ocuklarin biitiin yas siniflarinda
minimum viicut kitle endeksine sahip olduklarmi gdstermislerdir. Bu durum, beslenme
acisindan esit bir dagilimim oldugu ve grubun diyet rejiminde proteinin daha az yer

aldig1 seklinde yorumlanabilir.
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Kavak (2006); 10-15 yas arasi ¢cocuklarda, kiz ¢ocuklarinda yas ilerledikge deri
kivrim kalinliginda da ilerleme oldugu, erkek cocuklarda ise maksimum deri kivrim

kalinliginin 14 yas grubunda oldugunu bildirmistir.

Mevcut arastirmada, kiz cocuklarinin tiim yas gruplarindaki viicut kiitle
indeksinin % 50'den fazla oldugu ancak erkek cocuklarda; onii¢ yasin iizerindeki
erkeklerde viicut kitle indeksinin % 25-50 oldugu belirlenmistir. Triseps iizerinde
cevrenin etkisi (iklim, 1rk, besin cesitleri, fiziksel aktivite) olmakla beraber, bilinen

hepsinden daha ¢ok besleyici maddeden etkilenir.

Damsgaard ve ark. (2001); ergenlige gecisin son donemlerindeki fiziksel
egzersizin sismanligi Onledigini rapor etmislerdir. Ayrica ergenlik dénemindeki spor

egzersizlerinin, yaglanmanin onlenmesinde 6nemli bir rol oynadigini gostermislerdir

(Kimm ve ark. 2005).

Nordine ve ark.( 2007); FE'nin BMI gruplarina (yagsiz vs yag) ve cinsiyete gore
viicut kompozisyonu iizerindeki etkisini degerlendirmek i¢in yaptiklar1 okul temelli
calisma ile, genclik doneminde asir1 kilolu veya sisman olmamak icin alt1 ve on yaslari
arasinda ekstra fiziksel egzersizi onermektedirler. Alt1 aylik arastirma siirecinde, on dort
ilkokuldaki dort yiiz yirmi bes ¢cocukta bu girisimin (on dort giin boyunca giinde 1 saat
oturma) viicut bilesimi iizerine etkisi, bes kontrol okulu ile karsilagtirildi. Adipozite
indeksleri olan viicut kiitle indeksi, viicut kiitle indeksi z-skoru, bel ¢evresi, SKFs ve
FFM miktarlar1 degerlendirildi veya o6l¢iildii. Baslama noktasinda denekler ve kontrol
simiflar1 arasinda sismanlik ve antropometrik 6zelliklerin popiilaritesinde herhangi bir
farklilik bulunmamistir. Kizlarda FE tutulumunun, viicut kitle indeksi disinda, tiim
antropometrik farkliliklar tizerine (p <0.05 p <0.001) 6nemli etkisi vardi. Tersine,
erkeklerde sadece viicut kiitle indeksi z-skoru (p <0.001) ve FFM (p <0.001)

etkilenmistir.
Edson ve ark. (2008); planlanan fiziksel egzersizin okul c¢agindaki ergenlik

Ogrencileri arasinda beden kompozisyonu iizerindeki etkisini dogrulamak i¢in bir yillik

bir calisma planlamislardir. Orneklem, yaslar1 on ile on bes arasinda degisen ii¢ yiiz
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seksen ii¢ 6grenciden olusturulmus ve iki gruba ayrilmistir; yiiz seksen alti denek grubu
(doksan alt1 erkek ve doksan kiz) ve yliz doksan yedi kontrol grubu (yiiz sekiz erkek ve
seksen dokuz kiz). Bu, test 6ncesi ve sonrasi Ol¢iimlerde planlanan fiziksel egzersizler
de dahil katilimlar1 igeren bir katilim arastirmasiydi, kontrol grubu okuldaki beden
egitimi dersi aldi. Viicut bilesimi, antropometrik hesaplamalar, viicut kiitle indeksi, BF
yiizdesi, obezite ve LBM ile dl¢iilmiistiir. Olgu sinifinda, subkapsiiler SFT, viicut kiitle
indeksi, BF ylizdesi ve viicut FM’si sabit kaldi; kizlarda trisipital SFT ve abdominal
sinirda 6nemli diisiisler, bel, kol ve baldir smirlar1 ile LBM'de 6nemli yiikselmeler
gozlendi. Kontrol smifindaki kizlarda, viicut kiitle indeksi, trisipital SFT, abdominal
simir ve vicut FM'de 6nemli artiglar vardi. Deneyden sonra, asir1 kilo ve sismanlik,
kontrol grubunda degismezken vaka sinifinda azaldi. Planlanan fiziksel egzersiz olgu
siifinda ilerleme kaydettigi veya viicut limitlerinin bilesiminde kalmaya devam etti ve

asir1 kilo ve sismanlig1 azalttigini bildirmiglerdir.

Calismamizda elde ettigmiz veriler gerek yakin gerekse uzak cografyada yapilan ¢cogu
calisma ile uyumluluk gostermektedir. Ozellikle kiz ¢ocuklerinda yas ve deri kivrim
kalinlig1 arasindaki dogru oranti daha 6nce yapilan bir¢ok calismada da vurgulanmstir.
Erkek cocuklarda 14 yas grubunda elde ettigimiz maksimum deri kivrim kalinliklari,
ergenlik Oncesi donem olan 14 yasin ergenlige hazirlik amagh deri alti yag

tabakasindaki birikime bir hazirlik oldugu kanisindayiz.
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5. SONUC VE ONERILER
Mevcut bu ¢alisma i¢in ¢ikarimlarimiz sunlardir;

1. Yaslar1 10 ile 15 arasinda olan genclerde, triseps, biseps, suprailiyak ve subkapstiller

yag kalinlig1 yas ile birlikte artmaktadir.

2. Yaglar1 10 ile 15 arasinda olan genclerde, triseps, biseps, suprailiyak ve subkapsiiller

yag kalinlig1 kizlarda erkeklere kiyasla daha fazladir.

3. Hem kizlarda hem de erkeklerde viicut kitle indeksinin triseps, biseps, suprailiyak ve

subkapsiiller yag kalinlig1 tizerine etkisi vardir.

Bu ¢alismanin devami olarak asagidakilerin yapilmasini 6neririz:

1. Daha genis sayidaki bir populasyonda ¢alisilmasi; Calismamiz bazi yonleri ile kisith
bir zaman ve bolgede gerceklestirilmistir. Miimkiin oldugu kadar genis alana yayilmis

ve denekleri artirilmis ¢caligsmalar ile daha saglikli sonuglar alinabilecegi kanisindayiz.

2. Calisilan bolgenin degisik alanlarindan calilmasi; Cografik Bilgi Sisteminden (CBS)
yaralanilarak mimkiin oldugu kadar homojen dagilimli bir alanda yapilacak

caligmalarin gerekliligine inanmaktayiz.

3. Daha farkl yas gruplar1 (geng, orta yas ve yasl) ile ¢alisilmasi; Calismamizda heniiz
gelisme c¢agindaki 10-15 yas araligindaki okul ¢agindaki g¢ocuklar dahil edildi.
Gelisimlerini tamamlamis veya gelisim donemlerinin sonunda olan gruplarin da

katilacag1 ¢aligmalarin faydali ve yararlanilabilir sonuglar verecegi diisiincesine sahibiz.

4. Sigara igmek, alkol alimi, spor yapma ve diyabet ve hipertansiyon gibi hastaliklar ve
beslenme durumu gibi diger iliskili etkenlerin de ¢alismada diisliniilmesi; Calismamiz
herhangi bir saglik sorunu olmayan okul ¢agindaki ¢ocuklar ile yapildi. Calisilacak
gruplarin farkli 6zelliklerde olmasi, farkli sosyoekonomik gruplarin karsilastirilmasi,
farkli hastaliklara sahip kislerin kontrol grubu ile karsilastirilmasi gibi uygulamalarla
yeni ¢aligsmalar yapilabilir.5.
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Lang kaliper disindaki diger tekniklerin de kullanilmasi; Caligmamizda baz1 avantjlar
g0z Oniinde bulundurarak sadece Lang kaliper kullandik. Farkli yontemlerin kullanildig1
ve ya farkli yontemlerin kiyaslandigi ¢alismalar ile ilging ve dikkate deger sonuglarin

elde edilebilecegi kanisindayiz.
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ABSTRACT

THE DETERMINATION OF SUBCUTANEOUS BODY FAT PERCENTAGE BY
MEASURING SKINFOLD THICKNESS IN ADOLESCENTS LIVING IN
SULAYMANIYAH, IRAQI

M.Sc. THESIS

Sarwar MOHAMMED RASHID

UNIVERSITY OF DICLE
INSTITUTE OF NATURAL AND APPLIED SCIENCES
DEPARTMENT OF BIOLOGY

2017

The idea behind conducting this work was to study the influences of age, gender and
BMI on the BF thickness in Sulaimanian adolescents Northern Irag.

This study was conducted in14 schools of primary, secondary and high schools in
Sulaimani region. A total of 2,627 subjects of male and female between ages 10 to 15 years was
studied. Of these, 1258 was male and 1369 was female. Standard anthropometric methods for
calculating height and weight in each subject were utilized. Subcutaneous fat thickness was
calculated by utilizing a Lang caliper. On the right side of the body calculated at each places,
four different place calculated on the triceps, biceps, suprailiac and subscapular. For each one
the average of two calculations has been taken. Fat thickness was assessed by utilizing the SFT
on triceps and subscapular places. From the thickness of subcutaneous fat at biceps, triceps,
subscapular, and suprailiac sites, the BF thickness was calculated.

The mean and SD of Triceps, Biceps, Suprailiac and Subscapular statistical result of T-
test shown a significant effect of age on as the P.value was (< 0.001). The statistical analysis of
the data by T-test shown that there are a significant diffrent between male and female for (
Biceps, Suprailiac, Subscapular ) as the P.value was (<0.001), but there wasn't any significant
difference in triceps for male and female. Also a significant effect of BMI on the triceps,
biceps, suprailiac and subscapular was dedected.

Keywords: Subcutaneous Fat, Skinfold Thickness, Body Fat Percentage, Skinfold

Caliper, Adolescent, P- Value, Statistical Package for Social Science (SPSS-21), T test
and F test (ANOVA).
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OZET

IRAK’IN SULEYMANIYE KENTINDE YASAYAN GENCLERDE DERI KIVRIM
KALINLIKLARININ OLCULEREK DERI ALTI VUCUT YAG ORANIN
BELIRLENMESI

YUKSEK LISANS TEZI
Sarwar MOHAMMED RASHID

DICLE UNIVERSITESI
FEN BILIMLERI ENSTITUSU
BIYOLOJi ANABILIM DALI

2017

Bu c¢alisma, Irak’in Siileymaniye kentinde yasayan okul ¢cagindaki genglerin deri kivrim
kalinliklarinin 6l¢tilmesi ile viicut yag oranlarinin belirlenmesi amaci ile yapilmistir.

Bu amagla; Siileymaniye bolgesinde bulunan ilkokul, ortaokul ve lise diizeyinde toplam
14 okuldan, yaslari 10 ile 15 arasinda degisen 1369’u kiz ¢ocugu, 1258’1 erkek ¢cocugu olmak
iizere toplam 2.627 6grenci ¢alismaya dahil edilmistir. Calismaya dahil edilen bireylerin boy ve
kilo hesaplamalari, standart antopometrik yontemler kullanilarak yapildi. Deri kivrim
kalinliklari, deri alt1 yag miktarinin hesaplanmasinda kullanilan deri kliperi yardimu ile dl¢iildii.

Deri kalinligi oOlglimii yapilan her bir bdlgenin (biseps, triseps, suprailiac ve
subscapular) ikiser defa 6l¢limii alinip iki degerin ortalamasi hesaplanmistir. Bu dl¢iimler ile
ilgili bolgenin deri kivrim kalinlhig 6l¢iilmiis oldu.

Caligmada elde ettigimiz verilerin istatistiki sonuglarina gore; yas ile deri kalinligi
arasinda her iki cinsiyette de anlamli bir iliski bulunmustur. (T-testi; p<0.001). Aymi sekilde
biseps, suprailiac ve supcapular deri kalinlik degerlerinin, kiz ¢ocuklarinda, erkek ¢ocuklara
oranla anlamli bir sekilde yiiksek oldugu (p<0.001), trisepste ise boyle bir durumun olmadigi
belirlendi (p>0.001). Ayrica viicut kitle indeksinin deri kivrim kalinlig1 {izerinde dogrudan etkili
oldugu gozlemlendi.

Anahtar Kelimeler: Subkiitan Yag, Deri kivrim kalinligi, Viicut Yag Yiizdesi, Ergen, Deri
kivrim Kaliperi, P- degeri, Sosyal Bilimlerde Istatiksel Paket (SPSS-21), T-test ve F-test
(ANOVA)
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1. INTRODUCTION

The aim of this study was to find the effects of gender, age and Body Mass
Index (BMI) on the Body Fat (BF) thickness in Sulaimanian adolescents of Iraq. Fat is
an essential complex of the body that is important for sure anatomical and physiological
roles. Post-birth, the body human includes of twelve per cent fat. This rate reaches
thirteen per cent is about six months, and decrease to eighteen per cent by the start of
walking. In adolescence, the breasts and hips start to grow of girls. By the completion of

mature, a variance of five to twelve per cent is noticed between boys and girls.

This technique use to measures skinfold thicknesses by pinching a fold of skin
and the underlying subcutaneous fat. The average of multiple readings is required at
each body site to enhance accuracy. For decreasing measurement errors to calculated
body fat thickness. These formulas make use of the fat thicknesses measurement at
some sites. This method is the most widely used tool to estimate body fat as it is fast,

inexpensive and non invasive.

This cross sectional study was carried out in 14 schools, of praimary, secondary
and hight schools in Sulaimani region. Two thousand and six hundred twenty seven
subjects of male and female between ages 10 to 15 years. Male consist of 1,258 subjects
and female consist 1,369 subjects of adolescents were included in this study. For each
subject height and weight were calculated by utilizing standard anthropometric
methods. Subcutaneous fat thickness was calculated by utilizing a Lang caliper. Caliper:
Instrument utilized to calculate the thickness of a fold of skin with its underlying layer
of fat, to give an overall indication of the degree of fat thickness of a subject. For
calculations were taken from places on the right side of the body, four calculations were
taken from sites on the, biceps, subscapular, suprailiac and, triceps for each one the

average of two measurments has been taken.

1. 1. Definition of Body Composition

Since the beginning of the century, some studies have tried to assess body

composition. The body composition can not been clearly defined, and led to



1. INTRODUCTION

overlapping of components in some studies. In order to clarify confusing terminology
defined the components of body composition by five steps of increasing complexity
(Wang et al. 1992). As shown in Table 1.1.

Table 1.1. The five Parts of body composition { adapted from (Wang et al. 1992) }

Carbon Water Extracellular Solid Blood
Hydrogen  Protein Extracellular Fluid Bone

Oxygen Lipid Body cell mass Fat mass

Nitrogen Glycogen Skeletal muscle

Calcium Minerals

Other

In general, human body composition assessment is divided into two sections to
fat-free mass (FFM) and fat (FM) according to Bemben et al. (1998). This model
depends on the molecular level, protein, glycogen, water, mineral, and basic lipids
increase gradually (FFM) and non-basic lipids related to (FM). Basic lipids, as
phospholipids and sphingomyelin, are found in the bone marrow, liver, muscles, lungs,
kidneys, spleen, intestines, central nervous system and heart. In contrast, non-essential
lipids, largely triglycerides, accumulate in subcutaneous fat and organs. They protect
organs from thermal stress, trauma and serve as energy storage (Laurence 2011).

Composition of body is a component of fitness that is concerned to health. It is
significant to experts to comprehend the main commonly used ways to assessing body
composition. Body composition measurement became wide and general practice to
physicians, athletic trainers and associated health specialists. An appropriate assessment
of body composition is essential for completely recognising an excessive minimum or
maximum relative body fat. Then this assessment can be used to evaluate a typical body
weight of subjects and develop a diet regimen and exercise. Body composition is related
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to chemical composition of the body. The body could be considered to be composed of
(BF) essentially and (FFM) or (LBM). The quantity of stored body fat (adipose tissue)
can be identified by two reasons : (1) the rate of fat-storing cells or adipocytes; and (2)
the size or ability of the adipocytes (Fox 1984).

The human body fat tissue could be classified to essential and storage fat.
Essential fat is seen in both small and large intestines, heart, muscles, lungs, nerve
tissue, gall bladder, bone marrow, kidneys, and different organs. The essential fats are
vital to physiological functions and they reflects the sex dependent features in females.
The protection of reproductive organs in femals couses the larger level of essential fat.
As a result, the total amount of body fat for a reference man and woman is fifteen per

cent and twenty seven per cent, according to (McArdle et al. 1981).

Storage fat is stored like a spare energy in adipose tissue. Basically, all of the
storage fat is not different between the genders; however, essential fat in males is four
time less than in females. It is believed that the birth and sex hormones cause this kind
of differences (McArdle et al. 1981).

Storage fat could be more grouped as white and brown adipose tissue. The
brown and white adipose tissues use the exact metabolic ways (for instance, to fatty acid

storage and release) and are histologically the same in the newborn infant.

The variaty of the tissues causes different functions. Brown tissue is used for the
creation of heat when white adipose tissue roles like a substrate of energy metabolism.
In man, till age of ten years, brown adipose tissue is largely spread acrosse the body
(Leibel et al. 1983). After this age, brown tissue vanishes, apparently taking on the
morphological features of white tissue (Nobel 1986).
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The body composition model suggested by (Behnke, 1968) is totally benefitial to

comprehend and compare the component of body composition very simply. The

proposed theoretical model is achieved from American subjects by anthropometric

measurement. The reference of body composition of person is shown in Table 1.2.

Table 1.2. Body composition of reference person according to the theoretical model of Behnke.

Male Female

Age (year) 20-24 20-24
Height (cm) 174 163.8
Weight (kg) 70 56.8
Total fat (%) 15 27
Storage fat (%) 12 15
Essential fat (%) 3 12
Muscle (%) 44.8 36
Bone (%) 14.9 12
Remainder (%) 25.3 23

1. 2. Importance of Body Composition Determination

The part of the nutritional assessment, as well as medical examination,

biological markers, anthropometrics and clinical history (Melchior et al. 2007), (Table

1.3.).

Table 1.3. Parameters allowing assessment of nutritional state adapted from Melchior et al. (2007).

Parameters

Weight, Height

Calculation of body mass index

Clinical history

Energy balance , weight history, appetite

Body composition

Skinfold thickness,

bioelectrical

absorptiometry, circumferences ...

impedance analysis, dual

energy  x-ray

Medical

examination

Nails, hair, abnormalities of skin, digestive symptoms, Edema .....

Biological markers

count, 3-méthyl-histidine, Urine: creatine .

Plasma: albumin, transferrin, total protein, transthyretin, IGF-1, lymphocyte
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As weel as, body composition is often can not be measured clearly, because
unavailability of measurement methods, and lack of experience. Consequently,
nutritional assessment often relies only on anthropometry, laboratory values and
evaluation of energy balance (Genton et al. 2005). Unfortunately, anthropometric
parameters give only a crude estimation of body composition. In women, a high body
mass index (BMI = weight (kg)/height (m)2)) has been related with a high FFM and FM
while in men it may reflect only high FM (Morabia et al. 1999).

1.3. Factors Influencing Body Composition in Healthy Subjects

Several factors impact body composition in healthy subjects. Those are mainly
age, physical activity, gender, and oral intakes. Their understanding is important in
order to interpret adequately changes of body composition occurring during disease.
(Laurence 2011).

1.3.1. Oral Intakes

The influence of energy restriction on body composition has been studied mostly
in obese subjects or overweight, in spite of association or not with physical exercise.
Physical exercise corresponds to any physical exercise that improve or Resist physical
fitness and total health and goodness. Several meta-analysis have shown that energy
limitation decreases body weight by FM and FFM loss (Ballor and Poehlman, 1994,
Miller et al. 1997).

According to a newest systematic review, modest weight loss producter
preferential waist of visceral FM rather than subcutaneous FM but greater weight loss
attenuates this effect (Chaston and Dixon 2008).

1.3.2. Effects of Age, Weight, Height And Physical Activity Body
Composition

This research suggests an extra physical exercise (PE) in children of age 6-10
years, in order to stop fatness and overweight. Depending on body mass index groups
(non obese vs. obese) and sex, this objective estimate the impact of school-based
physical exercise (PE) on the composition of body. This six-month research tested the
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influence of this intervention on body composition in four hundred twenty five kids in
fourteen primary schools (in fourteen days PE sittings of one hour each ) in comparison
to five control schools. Adiposity indexes were measured or estimated: body mass

index, body mass index z-score, waist circumference, rate of SKF and FFM.

The fatness and anthropometric features are not different in the intervention and
control groups at baseline. Physical exercise intervention had important impact on all
various anthropometrics (p < 0.05 to p < 0.001) in girls, excluding body mass index. In
the opposite, Just body mass index z-score (p < 0.001) and FFM (p < 0.001) were
influenced in boys.

To confirm the impact of planned physical exercise on composition of body
among adolescent students within one school year. The example consists of three
hundred eighty three students (ten to fifteen years old) is divided into classes: one
hundrerd eighty six cases (ninety six male and ninety female) and one hundred ninety
seven controls (one hundred eight male and eighty nine female). This is an intervention
reaserch with before and after assessment of test in which interventions include planned
physical exercise: the control class had common physical education. Anthropometric
measurements, BMI, BF % , fat, and LBM assessed composition of body.

In the case class, subscapular SKT, body mass index, BF% and fat body mass
stayed stable; there were important decreases in tricipital SKT and in abdominal border
among girls and vital rises in waist, calf borders and arm, and in LBM. There were
important rises in body mass index, tricipital SKT, abdominal border and FBM among
girls, in the control class. At befor-test, fatness and overweight meaningfully reduced
among case subjects’ class case, but it is different in controls. Development or
continuation of body composition bounds and decrease of fatness and overweight the

intervention class caused planned physical exercise

1.3.3. Other Factors

Other factors like smoking, race, level, educationa parity and menopause

influence body weight and composition and its distribution. some of the studies dealing
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with those factors relied on anthropometric evaluations and need to be confirmed by
body composition measurement. White subjects have a lower FFM than black subjects
because of a heavier and denser skeletal mass and denser muscle mass (Conway et al.
1995).

1.4. Current Techniques of Human Body Fat Measurement

These techniques use to human body fat measurement that can be classified into
the following categories: body density weighing, bioelectrical impedance analysis (BIA)
skinfold caliper and IT like MRI, computed tomography, ultrasound imaging and dual
energy X-ray absorptiometry. Body fat have the same object of measuring, their
hypothesis are different. For example, the body density weighing method indicate the
BF% related on the body density, however the amount of fat tissues measured by
bioelectrical impedance analysis used to discribe tissue conductivity.The skinfold
thicknesses measured by skinfold caliper at specific sites of body and the fat percentage
is calculated related on these measurements. Compared with the mention methods, the
imaging techniques are direct in measuring fat inside the body as they can show fat
directly as soft tissues. This techniques of measuring body fat are purified in this section
(Jessie 2006).

1.4.1. Body Density Weighing

These two common methods air-displacement plethysmography and underwater
weighing are a part Body density weighing that estimate the BF% based on body
density. The body density can be computed from the body volume and mass (Kenneth
2000).
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Fig. 1.1. Showing the procedure of body density weighing.

Underwater Weighing

This technique needs the subject to be immersed in a barrel of water when fully
breathing out. The body density calculation is depended on Archimedes’s principle.
This principle claims that the weight decrease under water is currently proportional to
the volume of water displaced. The fat tissues are little dense than the bones and
muscles; therefore, a person with a more percentage of fat makes the body more

obvious in water (Scott et al. 1996).

This method is need a time and equipment much space. The results can be
affected by the amount of air existing in the subject’s lungs, divert in hydration and
relation of bone minerals. Moreover, the subjects have to be fully immersed in water

and this may cause discomfort (Jessie 2006).
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Figure 1.2. The procedure of Underwater Weighing.

Air-displacement Plethysmography

This technique requires a subject to immerse in a closed air-filled chamber. At a
fixed temperature, the body volume of the topic can be straight measured by Boyle’s
law which states an inverse relationship between the pressure versus volume. This
method does not needed the subjects to immerse in water. Also, multiple readings could
be recorded in a while. Therefore, This technique has begun to replace the underwater
weighing method (Kenneth, 2000). Further, a good linear correlation of 0.94 is shown
between the underwater weighing and air-displacement plethysmography (Crory et al.
1995).
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Figure 1.3. The procedure of Air-displacement Plethysmography.

1.4.2. Bioelectrical Impedance Analysis

This instrument used to measures fat in terms of tissue conductivity. Lean tissue
and water conduct electricity better than fat tissue; therefore, this measurement of the

resistance to electrical current can be utilized to estimate the number or percentage of

BF. To the traditional bioelectrical impedance analyzer (e.g. Tanita BIA scales).

Fig. 1.4. Showing the procedure of Bioelectrical Impedance Analysis.
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1.4.3. Measurement of Skinfold Fat Thickness

The parts of SKF are two layers of subcutaneous fat and skin was raised into the
underlying muscle between the ends of index finger and thumb. The fold was taken to
the duration of the reading, applying the (Caliper) from the fingers roughly (1cm)
(Adams 1998).

By the same researcher who had before presented test-retest reliability of r =0.89
utilizing typical Holtain LTD caliper (ten g/mm stable force), we can get skinfold
measurements at three sites on every person. For men, there are three skinfolds sites: (1)
chest; (2) abdomen; and (3) thigh; but for women, these three kinds of skinfolds sites:
(1) triceps; (2) suprailiac; and (3) thigh can be used according to (Jackson and Pollock
1985).

Every site was situated in appearance and labelled so that resulting trials of
measurements were at the exact place. Each measurment was done again till we take
three similar readings for whole places after that we calculate the average of the three

rates for subsequent analysis.

The person should stand straight then we take SKF measurements on right part
of the body in their arms for both (Male and Female) according to (Jackson and Pollock
1985).

In many equations which are in hand for changing anthropometric information
into individual body density (Dy), this calculation of skinfold according to (Jackson, &
Pollock, 1978), was sellected and changed into the percentage of body density utilizing
the reviewed method (Brozek et al. 1963).

11
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(a) suprailiac (b) triceps

Fig. 1.5. Showing the procedure of Body sites selected for skinfold caliper and ultrasound

measurements. The direction of the arrows indicates the grasp of the skinfold caliper.

1.4.4. Imaging Techniques

The imaging techniques consist of magnetic resonance imaging (MRI), dual
Energy X-ray Absorptiometry (DEXA), Computed tomography (CT), and ultrasound

are commonly used imaging techniques for clinical diagnostic purposes and they have

also been introduced to quantify human body fat.

3

Fig. 1.6. Showing the procedure of Imaging Techniques.

12



Sarwar Mohammed RASHID

Dual Energy X-ray Absorptiometry

This techniques uses two low doses of X-ray beams with dissimilar energy
levels to detect bone and soft tissues. By assuming constant reduction of the pure fat and
lean tissues within the soft tissues, the portion of fat and lean can be interpolated from
each soft tissue pixel (Timothy et al. 1996). Show a 15% difference in body
composition was observed between the equipment produced from different
manufacturers (Tothill et al. 1994).

The accuracy of DEXA is reliant on the technology, process of calibration and
interpolation of fat tissue. DEXA is costly and not portable. It also exposures subjects to
ionizing radiation hazards. A trained technician is required to operate the equipment. In
addition, DEXA offers projection images and can only present the percentage of body

fat that represents a large region (Jessie 2006).

Fig. 1.7. Showing the procedure of Dual Energy X-ray Absorptiometry.

Computed Tomography

Is the radiological technique that generates cross section images of human
anatomy using X-ray beams. By measuring the intensity of weakend X-ray beams, the
fat tissue, lean tissue and bones can be recognized. The volume of fat can be calculated

13
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by increase cross-sectional area of fat tissue by the distance between each slice
(Tokunage et al. 1983).

CT is used as a gold typical of body fat measurements because of its excellent
accuracy and precision. however, its immobility, high cost and exposure to a high dose
of radiation make it inappropriate for frequent use (Orphanidou et al. 1994, Tornaghi et
a.l 1994).

Magnetic Resonance Imaging

It is a method that uses both a potent magnetic field and a radio frequency
electro magnetic pulse. First applied MRI to research in body composition (Foster el al.
1984).

We can use MRI to describe the separation of human subcutaneous fat tissues in
(Hayes et al. 1988). The fat and lean tissues at the mid-abdomen level and also for the
whole body (Robert 1996). Summarized that MRI has a more predicted error for the
measurements of visceral fat than the measurements of subcutaneous fat (Despres et al.
1996).

Ultrasound

Ultrasound is sound at frequencies that are upper the range of human hearing:
from 20kHz to some hundred MHz. A higher frequency of ultrasound gives a well
resolution, but, in turn, has a lower penetration power. Medical ultrasound typically uses
frequencies from 1MHz to 10MHz; however, high frequency ultrasound ranging from
20MHz to 45MHz has also been used in characterizing comparatively shallow skin
structures. Because ultrasound pulses are reflected at interfaces between tissues with

different sound properties, Can be distinguished this Tissue boundaries
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1.5. Equipment Used
1.5.1. Lang Skinfold Caliper

This technique use to measures skinfold thicknesses by pinching a skin fold and
the lying beneath subcutaneous fat. The middle of multiple readings is required at each
body site to enhance accuracy. The most common practice is to take fold of skin
thicknesses at three or four body places and estimate the BF % using prognostic

equations (Roche et al. 1996).

The prognostic equations mearsured body fat percentage by substituting the
values of fat thicknesses measured at many sites into the formula. Skinfold Caliper have
in many forms and are take it by human skinfold test. For decreasing measurement
errors to calculated body fat percentage, These formulas make use of the fat thicknesses
measurement at some sites (Jackson and Pollock 1978; 1980). For females can be used
fat thicknesses measurements from the triceps, suprailiac and thigh sites, and the chest,
abdominal and thigh sites in males. (Yuhasz 1974) used the fat thickness calculated at
the calf, triceps, thigh, supraspinal, abdominal, and subscapular places for all her and his
subjects. The constants in the equations can be different between her and his. This
method is the most greatly used tool for estimate BF as it is fast, inexpensive and
favorable (Orphanidou et al. 1994). However, there are drawbacks of this method. The
accuracy of the measurements can be influence by the compressibility, thickness and
water content of the subcutaneous fat layer, and also the flexibility of skin. Therefore, it
is not suitable to make precise measurements in fleshiness people, the old people,
sportspersons in exercise, and those facing quick weight loss or gain (Maria 1992;
Roche et al. 1996). The excellent of the calipers is the factor: skinfold calipers should
be accurately calibrated should have a constant specified pressure applied. Also, the
accurancy of the path heavily depends on the skill of a technician. moreover, the
skinfold caliper is not possible for all body locations. For example (Nordander et al.

2003). attempted to measure skinfold thickness of grasping the skinfold.

15



1. INTRODUCTION

Fig. 1.8. Showing the procedure of A Lange Skinfold Caliper.

1.5.2. Holtain Skinfold Caliper
This tool is used to give a stable pressure of (Ten g/mm?) over the whole
managing range. Its gag labled into separation of (0.2 mm) but reading of (0.1 mm)

could be measured in an easy way (Diiz 2003).

Fig. 1.9. Holtain Skinfold Caliper.
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2. LITERATURE REVIEW

In body composition’s studies, it has been shown diffrent reasons could affect
with the evaluation of relation BF, utilizing SFT way (Edilson et al. 2003). As a result,
the aim of this reasearch was to explore the effect of the use of several SKF calipers for
the examination of body composition by SKT estimations. 259 male persons in (23.3 +
2.9 yrs) participated for this research. (9 sites) of SKFT were estimated: triceps,
subscapular, midaxillary, medial calf, thigh, biceps, chest, abdominal and suprailiac) by
utilizing the American Lange caliper and the Brazilizan Cescorf calipers with precision
of (1.0 and 0.1 mm) individually. Important variances were discovered by comparing
between the two calipers on whole the studied SKFT (1.8 to 31.0%) with maximum
rates gained by the Lange caliper (p. less 0.01). While these rates were used to four
variouse prognostic equations, advanced by several investigators, the BF estimate was
importantly adapted (p < 0.01), concluding in variations of 5.2 to 6.9%. Finally, by
using variouse SK Calipers might increase that errors of approximations made by

several prognostic equations utilized for the body composition’s investigation

Pradeep (2013) used two different methods (SFT measurement and BIA) to
compare the BF percentage. A total of thirty healthy male with age ranges 26 to 49
years were selected as a subject. Expected body fat BF percentage came from SKF
equation according to (Durnin and Womersley) and bioelectrical impedance according
to (Maltron BF 908) body composition investigate. Results of correlation coefficients
displayed a good connection between these two dissimilar ways for fat assessment (r =
.667). The average amount of BF percentage shown by bioelectrical impedance was
vitally less than that determined by SFT measurement. Results presented important
distinction among SFT measurement and BIA way (t = 13.100; p < .001). So, it could
be resulted that as compare to SFT, BIA measurement overestimated BF% in normal

subjects though there is a good connection exist between these two ways.
Bandana et al. (2010). The research objective was to improve expectation

equations FM% in infants in India depends on SKT, mid-arm circumference, and age.

SKT and mid-arm circumference of forty six infants who are healthy apparently (twenty
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seven girls & ninteen boys), their ages from six months to 2 years, it was measured in
agood clinical hospital in Kolkata among urban poor. They utilized dilution technique
(D,0) for measuring BF% as reference method. Calculations for BF% were advanced
by using a gradual toward reversion system utilizing SKT, age and mid-arm
circumference, as independent differences and the BF% was come by (D;0) as the
dependent variety. The new expectation calculations are: BF% = -69.26+5.76xB-
0.33xT?+5.40xM+0.01xA? in girls and BF% = -8.75+3.73xB+2.57xS in boys, in which
(S=suprailiac SKT), (T=triceps SKT), and (B=biceps SKT) all in millimeter, (A=age) in
month and (M=mid-arm circumference) in centimeter. Utilizing the dilution system
(D20), the methods (SD) of the evaluated BF% were 16.93 (6.62) in boys and 17.11
(7.25) in girls. Also using the new prognostication equations, these were 16.93 (6.02) in
boys and 17.11 (6.25) in girls. The average amount of the distinctions of coupled values
in BF% was zero. The average amount (SD) of the variances of coupled values for BF%
come from D,O procedure and the new calculations, carried out on an independent
example of twenty three infants (twelve boys & eleven girls) were 1.14 (2.43) in boys
and -0.93 (6.56) in girls; the ninty five per cent confidence restrictions of the distictions
of couple values in BF% were -0.26 to +2.54 in boys and -2.03 to +3.89 in girls.
Considering, that the paths of development within infancy & childhood are a main
danger reason in a class of diseases in adulthood, such as (diabetes and coronary heart

disease), these prognosticated calculations should be beneficial in area research.

Vithanage et al (2008). There are lots of expectation calculations which are in
hand in the literature for the valuation from SFT of body composition. This research
intends to cross confirm several expectation calculations to indicate the appropriateness
of their utilizing on children of Sri-Lanka. Skinfold thickness of five variouse palces,
weight and Height were measured. Used this method isotope dilution method (D,O) for
evaluating water of whole body. FM% was assessed from skinfold thickness by utilizing
expectation calculations depicted by five writers in the literature. From (5 to 15 yrs old
well) two handred eighty two children in Sri-Lanka were examined. Brook calculation
provided minimum partiality but restrictions of harmony were high. Equations
according to (Deurenberg et al ) gave a little higher partiality but restrictions of

harmony were tightest and partiality was not affected by high degree of BF. though
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expectation calculations did not measure fat mass percentage sufficiently, the
connections between fat mass percentage and skinfold thickness measures, were very
acceptable. In conclusion, we reached that we can use skinfold thickness well in body
composition’s assessment in children. Nevertheless, utilizing SFT for body
composition’s assessment, having calculations have to be cross- authenticated to
indicate the appropriateness its pre-application, either prognostication calculations

should be originate to fit the native people.

For diagnosing childhood fatness we can use this way for mesuring childhood
fatness in an objective method more than other common ways. The total body density
which is associated to (subscapular, tricipital, bicipital, and suprailiacal SKT) by
utilizing of described expectation calculation theoretically. We can use the whole BD to
approximate whole BF% by utilizin of gender and age dependent calculations on the
relation between BF% and BD. In children, we can built these calculations on the
foundations of propagated information on alternations in the density of FFM with age.
We can measure commonly in a more regular method than with most other common
ways utilized to analyse fatness by using suggested way childhood fatness in children.
The initial authentication research determined that in children between (7 to 10 years
old), expected BD varied on average less than one percentage from calculated BD. One
more thing, expected BD was largely connected (r more than 0.7) with calculated body

density

Sarrd et al. (1998). In this study to progress calculations, from some ordinary
anthropometric assessments, in children and adolescents of male Spanish of underwater
weighing to the expectation of BD. Those children and adolescents who are between
(7.0 to 16.9 year old), in 175 males took part in this study, In (primary and secondary)
schools enlisted. SFT, BW and height by anthropometry, BD by UW. Connections
bwtween BMI and BD were high till (14.0 to 16.9 yr). Connections between log Sum
four skinfolds and BD were more than those with bioelectrical impedance analysis in
each age. Log Sum four skinfolds clarified between sixty one per cent (14.0 to 16.9 yr)
and sixty eight per cent (11.0 to 13.9 yr) of the BD change. Return calculations for BD

from bioelectrical impedance analysis and triceps SFT clarified between fifty one per
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cent (14.0 to 16.9 yr) and sixty eight per cent (7.0 to 10.9 yr) of the BD difference.
Those who are best calculators of body density in adolescents and childern researched
were Log sum four skinfolds and a collection of bioelectrical impedance analysis and
triceps SKF.

Chan et al. (2009). The purpose of this study was to authenticate existing SKT
expecting calculations and to improve an calculation to assessing BF composition in
those Chinese children who are obese. In 138 Chinese children who are obese, thirty
seven of them are girls and one hundred and one are boys with an average amount age
and BMI of (11.9 years old) (Standard division 2.7) and (29.7 Kg/m?, (Standard
division 4.8) individually, belonged for medical measurement were enlisted. By dual-
energy X-ray absorptiometry scan, fat mass percentage- dual-energy X-ray
absorptiometry) measured complete BF precentage. Three SKT expecting calculation
for assessing fat mass percetntage skinfold were compared with the calculated fat mass
percentage- dual-energy X-ray absorptiometry. The average amount of (female and
male) of BF% calculated by dual-energy X-ray absorptiometry the results were (36.6%),
standard division 6.8 and 39.0% Standard division 4.2, individually. There was
important sex distinction in fat mass percentage- dual-energy X-ray absorptiometry
(p=0.05). Fat mass percentage-DR-skinfold well expected fat mass percentage in girls
with an average amount distinction of fat mass percentage- dual-energy X-ray
absorptiometry -DR-skinfold of 0.76% (Standard division 4.0) but overvalued fat mass
percentage in boys with an average amount distinction of -1.01% standard division 5.7
according to the equation of Durnin & Rahaman. The best in estimating fat mass
percentage was Lohman’s equation in boys. The average amount distinctions of fat
mass percentage- dual-energy X-ray absorptiometry -L-skinfold were -0.94% satndard
division 5.62 and -2.58% satndard division 4.5 in both boy and girl individually.
Lohman’s equation clarified the sex distinction as record by dual-energy X-ray
absorptiometry. Slaughter equation overvalued fat mass percentage in male and female.
The average amount distictions fat mass percentage-dual-energy X-ray absorptiometry -
Sla-skinfold in boys was (-8.1%), standard division 8.6% and in girls was (-5.2%)
standard division 5.28% . In those Chinese children who are obese, existing equations
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are not clear in assessing BF%. A detailed calculation depended on SFT was come from
assessment of fat mass percentage in those Chinese children who are obese.

Kriemler et al. (2010) assessed the precision of SFT, body mass index and waist
circumference to the expectation of BF% in a stratified example of three hundred
seventy two Swiss children who are (6 to 13 years old). By using DEXA measured
BF%. Depending on an initially bootstrap range of predictors, seven regression
standards were assessed. All standards such as: age, gender, and time of teenage, in
addition to, one of the predictors: (body mass index, log-transformed triceps skinfold
and waist circumference, log-T amount of subscapular skinfold and triceps skinfold,
waist circumference, body mass index, waist circumference and log-TSF, log-
transformed ampunt of supra-iliac, sub-scapular, tri-ceps and bi-ceps, skinfolds). The
adapted indications quantity (R? adp) and the basis average squared error (BASE) were
assessed to every standard. Log-Skinfolds4 (R? adp 085; BASE 2¢35) and log-
skinfolds2 (R? adp 0+82; BASE 2¢54) were likely clear at expecting BF% and larger for
log transformed triceps skinfold (R? adp 0+75; BASE 3+02), log transformed triceps
skinfold linked with waist circumference (R? adp 0+78; BASE 2¢85), body mass index
(R? adp 0+62; BASE 3+73), waist circumference (R” adp 0+58; BASE 3+89), and body
mass index connected with waist circumference (R? adp 063; BASE 3+66) (P,0+001 to
whole rate of R? adp). Discovering that log-skinfolds4 was just simply larger to log-
skinfolds2 and that log transformed triceps skinfold was superior than Body mass index
and waist circumference at expecting body fat percentage has vital inferences to
paediatric epidemiological researches targeted at separating the influence of BF on

health results.

Noelle et al. (2011) compare assessments from skinfold-calipers and ultrasound
imaging in mesauring subcutaneous thigh fat thickness. Twenty adults who are healthy
(thirteen of them are men, seven of them are women) thier ages are = 26.9 -/+ 5.4 yrs,
thier heights = 173.9 -/+ 7.3 cm, mass = 77.4 -/+ 16.1 kg) took apart. The attendants
were put in 90° of knee flexion and 85° of trunk addition. A normalised template was
used to recognise assessment places over the vastus lateralis, proximal rectus femoris,

vastus medialis obliquus and distal rectus femoris. From each of the four places same
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investigator makes 3 assessments randomly and for each assessment tool and takes
average amount. The fat thickness was calculated in (mm) with skinfold caliper and
ultrasound imaging. Calculations at each place were compared utilizin Pearson product
moment associations and Bland-Altman plots. Powerful associations between measures
were discovered at the vastus medialis obliquus (r = .90, P less than .001), distal rectus
femoris (r = .93, P less than .001), proximal rectus femoris (r = .93, P less than .001),
and vastus lateralis (r = .91, P less than .001). Average amount of variances between
measures ranged from (1.7 -/+ 2.4 mm distal rectus femoris) to (3.7 -/+ 2.6 mm
proximal rectus femoris), showing that the Skinfold calipers affected in bigger
thicknesses compared with ultrasound imaging. Restrictions of arrangement, as
demonstrated by the (Bland and Altman 1986), were quite varied at each place: from (-
3.38 mm to 7.74 mm) at the vastus medialis obliquus, from (-3.04 mm to 6.52 mm) at
the distal rectus femoris, from (-1.53 mm to 8.87 mm) at the proximal rectus femoris,
and from (-3.73 mm to 8.15 mm) at the vastus lateralis. Whole plots apart from the
vastus lateralis clarified rising overrate throughout the Skinfold calipers as fat
thicknesses raised. Between the Skinfold calipers and ultrasound imaging powerful
correlations were found, but the big restrictions of arrangement and increasing average
amount of distinctions with bigger fat thicknesses were a affair in terms of utilizing this
instrument. In thigh, while we are calculating subcutaneous fat thickness, Skinfold

calipers managed for overrating thickness in each one with larger fat rates.

Zin et al. (2014) Nutrition is a real couse to growth and diseases of human body.
But fatness and overweight incidence are increasing widely, with related cardiovascular
diseases, diabetes and other diet-related environments. In adults, to categorise fatness
and overweight utilized BMI, is an index of weight to height. The SKF calculation way
is the most largely utulized BF composition examing way for mearsuring BF%. The aim
of the research was to calculate BW and BF of medical students of Sabah university in
Malaysia, by utilizing several kinds of nutritional evaluation ways. The verage amount
BF% and the mean body mass index calculated by BF investigator of the respondents,
the results were (21.95+0.59 kg/m?, and (16.98+1.37%) individually. The average
amount of BF% measured by various SFT were: supra-iliac 20.35+1.35%, alternative 3-
places 19.46+1.02%., subscapular 21.83+1.01%, and abdominal 24.13+1.11%. The
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results between female and male are difffrent by dependable analysis, inner stability of
the and SKF analysis for BF% for supra-iliac, sub-scapular, abdomen, and triceps
resulted poor to satisfactory for female and well for male, and alternate 3-places SKF
measurement for BF% resulted satisfactory for female and excellent for male. Our
discoveries might be utilized in fatness consciousness promotion among young students
of Malaysian. Nevertheless, more analysis about the elements of BF and fatness, such

as age, gender, race, nutrition, and alters over time, is required.

In a study, it is used a newly-improved SC (Lafayette Instruments Skinfold I1) to
indicate body composition calculations compare to body compositions calculations by
utilizing 4-well authenticated ways: two variable profitablly obtainable (Harpenden and
Lange) calipers, body plethysmography and hydrostatic weighing. A 2" aim was to
indicate if BF calculates created by (skilled and inexpert) technicians were alike while
utilizing distinct calipers. Skilled and inexpert technicians performed SKF calculations
on twenty one younger (21.2 +/- 1.5 years old) and twenty older (59.2 +/- 4 years old)
persons. By Jackson-Pollock, 7 places method was used to calculate BF%. On a
subgroup of the persons (ten younger, 21.5 +/- 1.7 yrs; ten older, 59.2 +/- 4.7 yrs) body
plethysmography and hydrostatic weighing tests were done. Statistical importance was
showed an earlier at alpha = 0.05. Body plethysmography and hydrostatic weighing
exams were made on a subgroup of the persons (ten younger, 21.5 +/- 1.7 years; ten
older, 59.2 +/- 4.7 years). Dependability of BF % for the five ways was compared
utilizing Pearson connections. Connections were compared by utilizing a subsequently
and Fishers Z-transformation examined by Z-test. By utilizing Tukey HSD post hoc
tests and one-method ANOVA Variances between sets were indicated in time of
appropriateness. The impact of skill level on capability for expecting plethysmography
and hydrostatic weighing was measured utilizing realistic reversion. Btween BF
calculations were no important distinctions while comparing Lafayette Instruments
skilled to the other calipers (F = 2.90, p = 0.06). Also, the Lafayette Instruments skilled
calculations varied by just 2.3 per cent from Harpenden skilled and Lange skilled (p =
.07) and were greatly connected for the two: Harpenden skilled (r= 0.99, p less 0.01)
and Lange skilled (r=0.99, p less 0.01). There were no important distinctions in the

Harpenden W/BP subset between Lafayette Instruments skilled and hydrostatic
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weighing (p = 0.111) or body plethysmography (p = 0.138) but whole calipers tended to
undervalue BF compared to hydrostatic weighing and body plethysmography. It was
found distinctions of less than three percent between skilled and inexpert which didn’t
associated to clarify extra difference in the model that was practically beneficial. Skilled
technician determined BF% with Lafayette Tools calipers were alike to those from
Harpenden Skilled and Lange Skilled. In a subgroups of persons, BF outcomes from
Lafayette Tools Skilled were the same to hydrostatic weighing or body
plethysmography. Assessment by inexpert was similar to skilled technicians and

proposes that there was comparable comfort of utilizing for the three calipers.

Demura and Sato (2007) searched the Suprailiac or Abdominal SFT calculated
with a SC as a Predictor of BD in Japanese Adults. (Tohoku 2007) Calculation of
subcutaneous fat density with a SC is an easy and cheap method for body composition’s
measurement, but is affected by the skin place or the fatness level. The consequential
calculation faults might affect the expectation precision of BD. Therefore we intended
to explain the features of calculation faults with a SC and to indicate beneficial
calculation places for the prediction of BD of extensive ranhing age and fatness levels in
Japanese adults. The research consisted of one hundred twenty six of male and senenty
seven of female persons whose ages were from twenty one to eighty one years old. They
were distributed into a (non-fat group) and a (fat group), dependent on the Japanese
characteristics of fatness (body mass index < 25 kg/m?). Subcutaneous fat density was
calculated at fourteen places with a U and SC. BF% was calculated by BEX, and BD
was measured utilizing Brozek’s formula. Gender and fatness level dissimilarities in the
calculation fault of SKF (U minus SC calculations) were tested by two times two
ANOVA (gender and fatness classes) for every place. The connection between BD and
the regular fault was tested. We progressed an exact expectation calculation for BD with
lesser calculation and regular faults. Though calculation faults in SFT tended to rise
with rising fatness levels, the effect was lesser for the (suprailiac and abdominal)
skinfolds compared with other places. Calculation of (suprailiac or abdominal) SFT is

beneficial to precisely assess BD in Japanese adults
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Ahmad et al. (2013) indicated that; the SFT at indicated sites provides a simple
way of subcutaneous fat calculation and offers a good evaluation of fatness and BF
division. The triceps SKT has been presented to become one of the greatest and most
common places for SFT calculation in children. Measuring the BF of school teenagers
and to make comparision the assessment of triceps SKT with BIA approach in the
inspections of overweight and fatness between the persons. In Sokoto metropolis,
participaiting students of secondary school. Different levels unplanned sampling was
used to indicate these persons. Tanita BF scale (model UM-030, Tanita, UK Ltd; 2004)
and Harpenden SC (ASSIST Creative Sources Ltd, LL13 9UG, UK) were utilized
separately to calculate the triceps SFT and BF % in accordance with the producer’s
guidelines. The average amount of triceps SFT were 12.9 millimeter (+4.6) in females
and 8.9 millimeter (+4.7) in males (p<0.001). Average amount body fat percentage were
20.0 + 6.8% and 8.2 + 4.1% in males,in females (p<0.001). The triceps SFT provided a
occurrence of overweight of 2.5%, when that of fatness was 0.8%. Like overweight and
1.7% as fat were categorized 2.5% of the persons by the Bioelectrical impedance
analysis way. Triceps SFT remain a fair replacement for the valuation of adiposity, the

constituent of overweight that causes pathology.

Saeid et al. (2013). The purpose of this current research was to indicate and
authenticate the BF% via SFT and BIA utilizing hydrostatic (standard way) among
wrestlers of male in a city called Ahvaz. The subjects consist of twenty five of male
wrestlers were chosen randomly (N = 60). Statistical study was performed utilizing
Pearson connection constant, combined (t-test), standard fault approximation (SFA) and
whole fault (WF). The statistical study presents that the SFT way utilized by Lohman
for wrestlers has an important variance with hydrostatic way (standard way).
Furthermore, there was no important variance between wrestlers in terms of BIA and
standard way outcomes (WF = 0.0078, SFA = 0.0071, R = 0.871, P = 0.297).
Discoveries propose that utilizing bioelectrical impedance analysis is a rather

appropriate way to calculate wrestlers” BF%.

Lance et al. (2011). In this study for expectation calculations utilizing SFT to

calculate BF% by hydrodensitometry haven’t been regularly estimated in (ethnic or
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racial) classes utilizing BF% calculated by (body fat percentage pxa) as the standard.
The research which based on population tested if the Durnin and Womersley SKF
calculations expect body fat percentage pxa in a wide, multiethnic example. Four SKF
calculations (suprailiac, subscapular, triceps and biceps), other medical anthropometrics,
and body fat percentage pxa Were achieved from one thousand six hundred seventy five
well adults, there age from (18 to 110 yrs), who were grouped into 4- ethnic or racial
groups: American, African, Hispanic, Asian, or Caucasian. Expected BF% utilizing
Durnin and Womersley calculations was compared with body fat percentage pxa and
estimated within race/ethnicity- and gender-specific classes. The average amount of
BF% expected by Durnin and Womersley calculations was vitally variant from body fat
percentage pxa in (4 of 8) race/ethnicity- and gender-specific classes, especially in
African American men and women of Asia (2.4 and 3.3 % point overvalues, separately,
P < 0.0001). New linear reversion calculations were progressed evaluating body fat
percentage pxa prived to every race/ ethnicity and gender classes, utilizing the original
Durnin and Womersley SKF places. Waist circumference, BW, and height
independently expected obese per cent and consisted in the new calculations. Durnin
and Womersley calculations in 1974 didn’t expect body fat percentage pxa regularly in
whole races or ethnicities. Utilizing body fat percentage pxa as the principle amount, the
original Durnin and Womersley SKF calculations have been renewed specific to gender
and race/ethnicity when continuing the Durnin and Womersley choices for a

minimalistic model utilizing fewer predictors.

Reilly et al. (1995). Body composition calculation is demonstrating
progressively significant in medical nutrition and study. SFT is an easy reason of
assessing composition of body that is largely utilized in children, however there is a few
data on its rationality. There has been a propagation of calculations for estimation of
composition body in SKF, however several uncertainty as to their common
applicability. The purpose of this research was to authenticate five presently utilized
calculations for this aim in an example of ninty eight well prepubertal children (sixty
four of boys, thirty four of girls), mean standard division between 9.1 (1.7) years of age
by comparison of evaluations from every equation with calculations of obesity came

from hydrodensitometry. Estimation of biases and restrictions of agreement determined
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dissimilarities between ways. Restrictions of agreement between expected and
calculated obesity were widespread, especially among the girls, and some different
biases were obvious. Selection of expectation calculation so has a considerable effect on
the assessment of obesity achieved at the time of utilizing SKFs in children. The present
printed calculations are connected with big random faults or important regular faults.
For the time being best SKF may be seen as indexes (more than calculation) of body
obesity in each person, or reasons of assessing body obesity of class. Assessing the
whole body obesity of each person prepubertal children utilizing SKFs, on the

foundation of this proof, is not suitable at current.

Tennefors and Forsum (2004). The aim of this study to compare body obesity
assessed utilizing a SKF method and body mass index with body obesity predicted
utilizing the body water dilution (BWD) way in well Swedish children, their age nine
months or 1.2 years. Whole BF was estimated from all BW, predicted utilizing the extra
labelled water way, and body weight (BW). When stated in BW%, these calculation of
total body fat percentage-body water dilution characterized reference rates for body
obesity. Body obesity was also estimated from SFT (total body fat percentage-Skinfold
thickness) and as body mass index. The children were classed for 5-set with rising the
body obesity level utilizng BMI, (total body fat percentage - Skinfold thickness) and
(total body fat percentage - body water dilution), individually. The all of Thirty babies,
nine months of age and twenty nine children 1.2 years old. The mean, kids (n= 59) had
the body mass index = 17.5 +/- 1.6 kg/m? and included 27.8 +/- 3.7 (total body fat
percentage - Skinfold thickness) and 29.1 +/- 4.4 (total body fat percentage-body water
dilution). Total body fat percentage-body water dilution minus total body fat percentage
- Skinfold thickness was = 1.35 +/- 4.06%. With calculating total body fat percentage -
Skinfold thickness or body mass index, approximately thirty five per cent in the children
might be classed in the right group with regard to body obesity. Exact disorganization
(that is to say 2 or more class too low or too high) was, but, more general for total body
fat percentage - Skinfold thickness (twenty nine per cent) more than body mass index
(seventeen per cent). The ability of body mass index to put children in the right body
obesity class was poor although not very as poor as the linking abilty of the SKF

method. The latter way created incorrect and inexact calculation of body obesity.
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2. LITERATURE REVIEW

Paul et al. (1990). The of this study focuses on the association of SFT to BD and
of SFT to densitometrically indicated BF was assessed in a class of three hundred
seventy eight of girls and boys, their age from seven to twenty yrs. Accordance with
their growth level, they were classified into a prepubertal, A (pubertal class and a pre-
pubertal class). In every growth class boys (elder, higher weights of body and heights of
body, higher densities of body, lower BF%, higher waist: hips relations and higher
trunk): all SKF relations than girls. From every growth level density of body might be
very exactly expected by SFT. In post-pubertal and pubertal boys and girls but not in
pre-pubertal girls and boys, age was also an significant expecting different for BD. The
estimation of BF% from SFT had a expectation fault of 3 to 5 per cent, that was highest
in the pos-pubertal children. The prognostication fault is similar to the anticipation fault
of BF% from SFT in adults. just in pre-pubertal boys and girls was the waist:hip
relation connected with estimates of body obesity. Furthermore, just in the pubertal and
pre-pubertal girls and pre-pubertal boys was the waist: hips ratio associated with another
estimates of BF division, the trunk: all SKF ratio. The relative quantity of interior BF
was discovered so as to be higher in the younger growth classes. It is decided that at

younger ages the waist: hips ratio is a poor indicator of BF division.
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3. MATERIALS AND METHODS

This cross sectional study was carried out in sixteen schools, consist of primary
schools (Takia primary, Daban, Sarbakho, Mardin, Bardagaraman, Kobani, Zewar),
secondary schools (Takia secondary, Blesa, Darsim, Aran, Hozan, Shkofa), and hight
schools (Peshkawtn, Sarkawtn, Wafay) in Sulaimani region). At 31 October to 19
November. Two thousand and six hundred twenty seven subjects of male and female
between age 10 to 15 years. Male consist of 1,258subjects’ and female consist 1,369
subjects of adolescents were included in this study. For each subject height and weight
were measured by using standard anthropometric technigues.Subcutaneous fat thickness
was measured by using a LC As show in figure 3.1. Caliper: Device used to measure
the thickness of a fold of skin with its underlying layer of fat, to give an overall
indication of the degree of fat thickness of a subject.for measurements were taken from
sites on the right side of the body, four measurements were taken from sites on the
triceps, biceps, suprailiac and subscapular, for each one we took two times with the
average of the four taken as the skinfold measurement. As shown in Table 3.4 .

Fat percentage was assessed by using the skinfold thickness at triceps and subscapular
sites as described by (Slaughter et al. 1988, 1995).

The body fat percentage was also estimated from the thickness of subcutaneous
fat at biceps, triceps, subscapular, and suprailiac sites as described by Deurenberg et al.
(1990).

Body fat was estimated from skinfolds using theprediction equations from
Durnin & Womersley, based on the sum of four skinfolds, from Slaughter et al.based on
triceps and subscapular skinfolds, and from Deurenberg et al., also based on the sum of

four skinfolds. Data were analysed using SPSS for Windows.
Body mass index (BMI) was calculated as weight divided by height squared

(kg/m2). From BMI, body fat percent (BF %) was estimated using age, sex and ethnic

specific prediction equations. Paul Deurenberg et al 2003.
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3. MATERIALS AND METHODS

Data was entered in to excel sheet, then transferred in to Statistical Package for
Social Science (SPSS-21). T test and F test (ANOVA) were used to test significant

differences between variables. P value less than 0.05 was regarded as a significant.

Table 3.1. All data separated by Age and Gender

Age Male Female
10 219 237
11 222 215
12 204 236
13 200 215
14 205 260
15 205 206

Figure 3.1.. Showing the procedure of Triceps by using Lang caliper.
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Figure 3.2. Showing the procedure during practice.
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4. RESULTS AND DISCUSSION

The results of statistical analysis of the data showing;
The mean and standard deviation (SD) of Triceps, Biceps, Suprailiac, Subscapular and
statistical result of T-test shown a significant effect of age P.vapue is (< 0.001) (Table 4.

1.;Figures4.1.,4.2.,,4.3.,and 4.4.,4.5., 4.6. and 4.7.).

Table 4.1. Mean and SD of Triceps, Biceps, Suprailiac, Subscapular

Age groups | Biceps Thickness | Triceps Thickness | Suprailiac Subscapular
(years) Mean+S.D Mean+S.D Thickness Thickness
Mean+S.D Mean+S.D

5.9+2.4 8.7£3.1 7.9+4.1 7.7+£3.3

10 6.5+£2.9 9.4+3.4 9.0+£5.0 9.1+4.8

1 7.1£3.2 9.8+3.6 9.6+5.1 9.6+4.8

12 7.1£3.2 9.8+3.4 10.2+5.1 10.244.8

13 7.4+3.1 10.1£3.6 11.245.1 11.44£5.0

14 7.4+3.6 10.0+£3.8 11.0+£5.4 11.1£5.0

15

P values <0.001 <0.001 <0.001 <0.001
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Figure 4.2. Compare between Girls and Boys of Biceps.
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Figure 4.3. Compare between Girls and Boys of Suprailiac.
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Figure 4.4. Compare between Girls and Boys of Subscapular.
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According to the statistical analysis of the data by T-test shown that; there are a
significant diffrents between male and female for Biceps, Suprailiac, Subscapular as the
P.value is (P<0.001). However, there is no significant diffrence (P>0.001) in Triceps for

male and female (Table 4.2.).

Table 4.2. Comparing the Mean+S.D of Boys and Girls Triceps, Biceps, Suprailiac and
Subscapular

Gender
Tests Boys Gilrs P values
Mean+S.D Mean+S.D
BicepsThicknes 6.1£2.8 7.7£3.2 <0.001
TricepsThicknes 9.54£3.6 9.8+£3.4 <0.042
SuprailiacThickness 7.9+4.7 11.5+4.9 <0.001
SubscapularThickness 7.54£3.2 11.9+5.1 <0.001

Table 4.3. The stastical analysis shown that there are a significant effect of BMI on the (

Triceps, Biceps, Suprailiac, Subscapular ).

Biceps Triceps Suprailiac Subscapular
BMI Thickness Thickness Thickness Thickness
Mean+S.D Mean+S.D Mean+S.D Mean+S.D
. 5.241.7 7.6£2.2 6.6+2.6 7.0£2.2
Underweight
8.1+2.8 11.0+3.0 11.9+4.1 11.5+£3.9
Normal
) 11.5+3.1 14.8+3.3 18.7+£3.9 18.1+4.5
Overweight
13.0+3.8 16.0+4.3 20.5+4.9 21.7+£5.7
Obese
P values <0.001 <0.001 <0.001 <0.001
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Figure 4.5. Compare between Girls and Boys of BMI.
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Figure 4.6. Compare between Girls and Boys of Height.
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Weight (kg)
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Figure 4.7. Compare between Girls and Boys of Weight.

In the current research, the outcomes represent that; The mean and SD of fat
thickness (Triceps, Biceps, Suprailiac, Subscapular) has a significant effect on ageas the
P-value is (< 0.001).

Accoring Edilson et al. (2003); Important variances were discovered in making
comparison between the 2-Caliper on each the examined SFT (1.8 - 31.0 per cent) with
highest rates achieved with utilizing Lange caliper (P less than 0.01). These rates were
attach to 4-diverse prognostic calculations, progressed by diverse investigators, the BF
measure was importantly improved (P less than 0.01), leading to distinctions of 5.2 -
6.9%. Utilized varied SC, high faults of calculation created by variouse predictive

calculations utilized for the study of body composition.

According Paul Deurenberg et al. (2003); Information on weight, height and
skin SFT (suprailiac, subscapular, triceps and biceps) of one hundred one Singaporean
Chinese teenagers (fourty nine of girls and fifty two of boys), their age are 16 to 18 yrs,
were made comparison with information of Dutch Caucasians (fifty two of girls, thirty
seven of boys) of the similar age. Age didn’t vary between the genders in every racial

classes or between the racial classes in every gender class. The females of China were
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shorter, lighter and had a lower body mass index, however (average amount + standard
dividion) of 4-SKF was much higher (69.1 + 15.4 millimeter) more than in girls of
Caucase (52.4 + 17.8 millimeter). Furthermore, the boys of Chinese were shorter and
lighter, but their BMI was not lower compared to boys of Caucase. Their SFT in girls
was much higher compared to Caucasians (48.8 + 17.0 millimeter vs. 31.1 £ 10.2
millimeter). After making correct for (non important) variances in age and SFT the
Chinese teenage girls had a 3.3 + 0.4 kg/m? (average amount + standard error) lower

BMI more than their Caucasian counterparts.

Boys who are Singapore Chinese had a 2.7 £ 0.4 kg/m® less BMI (average
amount + Standard division) than their Caucasian counterparts. Likewise, expected
BF% was 5.8 + 0.6 per cent greater (average amount + standard division) girls who are
Singapore Chinese were compared to their Caucasian counterparts that are the exact age
and BMI. Boys who are Singapore Chinese had 6.0 + 0.6 per cent rather BF% (average
amount + stabdard division) than Caucasians who have the exact age and BMI. The
information verify the maximum BF% or minimum BMI rapport in Singaporean

Chinese as is informed former in the information for grown-ups and kids.

About the effect of (Triceps, Biceps, Suprailiac, Subscapular ) on male and
female as shown by the statistical analysis there are significant different between male
and female for Biceps, Suprailiac, Subscapular as the P.value is (<0.001), but there is no

significant diffrence in triceps for male and female.

According to Slaughter et al. (1988); Important distinctions were probed among age
classes in lexes of SFT on the (biceps, subscapular, triceps and suprailiac places). in
another way, it could be cocentrated that the LC (lang caliper) utilized in this research,
shows higher rates more than the Harpenden, so the outcomes in this research overvalue

obesity in the current example compared to rates.
About the non significant of triceps may be related to the number of the data, or

error in calibration. Accoding to Kimm et al. (2005) discovered that vigorous four years

of age in females have a SFT on the triceps place which is seven milimeter lighter than
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those females whose ages over years with a inactive way of life. Also they presented
there are important associations between physical exercise, the amount of SFT, and the
body mass index diffrences in those girls who are black and white at the beginning of

teenager.

The statistical analysis significant effect of BMI a Triceps. As the BMI is equ (
WTt/Hei ), So the fat there is directe related to the BMI. According National Center for
Health Statistics in 2005. Body mass index was assessed in girls and boys according to
CDC.

We concluded that the body mass index in girls in all age classes in this current
research was larger than fiften per cent, though, body mass index in boys was
discovered to be between twenty five and fifty per cent of boys elder than thirteen years
old.

According Zorba et al. (1995); current outcomes present that the kids were
examned have a minimum body mass index in all age classes. It could be cocentrated
this came from a shortage of nutritional equal amounts, and their dietary regimes are
portrayed by lesser entry of protein. People who live in Turkey are in general of lesser
socioeconomic position. According to Vatan 2006.

We concluded that the body mass index in all age classes in girls. In the current
research was larger than fifty per cent, but, the body mass index in boys was discoverd
to be between twenty five and fifty per cent in boys who are elder than thirteen years of
age. Effect of environment ( climate, race, nutrients, physical activity ), but that the

triceps they known all are effected by nutrient.
Damsgaard et al. (2001) reported that; physical exercise avoid fatness in addi-
tion to the late beginning of adolescence. Kimm et al. (2005) also showed that sporting

exercises throughout adolescence have a stopping significant part in preventing fatness.

According Nordine et al. (2007); to stop overweight and fatness in juvenile, this

research suggests an extra physical exercise (PE) in young kids who are from six to ten
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yrs of age. The perpuse was to assess the influence of school- bsed PE on the
composition of body in accordance with BMI groups (nonfat vs. fat) and sex.

During six months research, it was tested the influence of this involvement on
composition of body in four hundered twenty five kids in fourteen primary schools
(fourteen days PE sittings during an hour each) compared to five control schools.
Adiposity indexes were assessed or measured: body mass index, body mass index z-
score, waist circumference, amount of SKFs and FFM. No variance in the popularity of
fatness and anthropometric features was discovered between the involvement and
control classes at starting point. PE involvement had important influence on all
anthropometric differences (p <0.05 to p <0.001) in girls, apart from body mass index.
On the contrary, just body mass index z-score (p less 0.001) in boys and FFM (p less
0.001) were influenced.

Edson et al. (1864) to confirm the effect of planned physical exercise on
composition of body among teenage students within one school yrs. The example
consist three hundred eghity three students who are from ten to fifteen years old divided
into two classes: one hundered eghity six students (ninty six of boys and ninty of girls)
and one hundred ninty seven controls (one hundred eight of boys and eghity nine of
girls). This was an involvement research with before and after-test measurements were
involvements included planned physical exercise; the control class had formulaic school
physical education. Composition of body was measured by anthropometric calculations,
body mass index, BF% and obese and LBM. In the case class, subscapular SFT, body
mass index, BF% and FM of body stayed steady; there were important decreases in
tricipital SFT and in abdominal border in girls and vital rises in waist, arm, and calf
borders and in LBM. In the control class, there were vital rises in body mass index,
tricipital SFT, abdominal border and FM of body in girls. After testing, overweight and
fatness vitally reduced in case class persosns, but not in controls. Planned physical
exercise resulted in progress or remain in composition of body limits and in decrease of

overweight and fatness in the involvement class.
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5. CONCLUSION AND RECOMMENDATION

For the current study we have concluded that:-

1. The fat thickness of (Triceps, Biceps, Suprailiac, and Subscapular) in adolescence,

age between (10-15y) is increased by age.

2.The fat thickness of (Triceps, Biceps, Suprailiac, Subscapular) in adolescence, age

between(10-15y) is more in female compared to male.

3. BMI has a significant effect on fat thickness of (Triceps, Biceps, Suprailiac, and

Subscapular) in both male and female.

We recommended that for this study to be conducted on;
1. Larger number of population.
2. For different areas of the region.
3. For different age groups ( adolescent, middle age, elderly ).
4. Considering other associated factors as Smoking, Alcoholism, Athletics, Diseases as
hypertension, Diabetes and nutritional states.

5. Using other technique other than Lang caliper
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