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Abstract

Background: Body Mass Index (BMI) is commonly used to determine overweightness and
obesity in epidemiological studies regardless of the sex and age of the subjects. Golden Standards were
presented by the World Health Organization to estimate obesity by measuring body fat percentiles.
The primary purpose of this study was to estimate the accuracy of the BMI by Cut-points of gold
standard.

Materials and Methods: This is a cross-sectional and descriptive study. Measuring body
composition was done by Bioelectrical Impedance Analysis (BIA) method. Accuracy of the BIA
method is documented in comparison with more complicated methods Diagnosis performance to
estimate the accuracy of Body Mass Index was based on measuring specificity, sensitivity, percentile
of the power of positive anticipation, and percentile of the power of negative anticipation to diagnose
obesity, with due attention to the cut-points of world health organization gold standards and according
to sex and age ranking. Data analysis was performed by T-test, Chi-Square and Roc curve. Two Roc
curves were compared by Honely formule and regression analysis.

Results: According to the cut-point of gold standard, statistical findings showed that the
amounts of sensitivity and specifity were 66% and 90.5% for all persons, respectively. With due
attention to data analysis, the level of sensitivity was 50.2% to 73.3% in males and 28.9% to 69.7% in
females. Also, with respect to age ranking, percentile of the power of negatire anticipation was
reported between 26.7% to 63.6% in males and between 28.9% to 69.7% in females.

Conclusion: Body Mass Index could not accurately classify people in obesity and
overweightness groups. The power of BMI for classifying obese and overweight people decreases with
increasing age. Overall, comparing BMI and the cut-points of gold standard showed the medium effect
of this index in classifying obese and overweight persons. The appropriate cut-point to diagnose
obesity was 27.8.

Keywords: Accuracy, Body Compositions, Bioelectrical Impedance, Body Mass Index, Fat
Body, Obesity

*Corresponding Author:

Address: Department of Educational Management and Curriculum, Texas A&M University, Corpus Christi,
Texas, USA.

Email: Alireza.Jahanlou@tamucc.edu

26



STl (S ple olKils 2asp ole dlons g s
PEIF IGF 5 (A ol oyled) Foylod VA Jlo
o lowel 3BT (99 4 O Ol 3 (6 35 03111 S 0395 @l C8D gans
(BIA) O oo
ST 0395 kals” ' gliler Dl Lo e
Ol ek sy 08 o (ST sk o8l ¢ olart (S5 05,8 skl -

(ot S S S ol il (1 s ek 5 )3 S5 Walp (B paT ke 09 8 ¢ Slikn (Sla s ) gy =Y
& ol e 1SS

AYNY/F oy @)UQW‘/V/H ROt I ’C.i)l:

bake
Sl g ois Bl jasis ly Sidsmedn] Glllas ;5 (BMI) Sy 0355 (asls jl eslitw] 1842 ¢ diue
2y Bl Sl Cubligg lofl o 30lial s B i 5 (o 5 595 535 () Ao ol sl
odlaiwl b (S 0095 el CBd (63805l Ly y opl ol Cia Ll 03903 Clyjal b (o deopd i (bl
Al o oMb 3 jlliwl iy b

ol ST 39y & o SLS 5 pSelul il (rhaie — g Cpgo & adllae (] HB R, g 3190
o yigy plo b awslis o b9, opl <85 .cé,5 sl (Bioelectrical Impedance Analysis) < xSlge
(Shy omS el g S o3y asls By i e Gy asuts Sles sl 05 Aol oa
Oip b @ ey b (S pasls Gy e Gnpis O o) 5 Cute Gophe O 2o Cawlus
& Pgy & ol Jlod .85 plodl  (gdied 5 i SSE 4 Sl e glojle oMb )l
285 ol gm0y o 5 s Jgn 8 ol 2 STy i 3 gl 5 STy e 0 SIS s

2l Camlas e oy 3y90 31,31 S 5 a8 sl lis oMb 5kl oy alati bl o (oyle] ol Al
P oYW LAY o ly e 1 Cawlus e daodly Juloo aib o 0oy /0 L ply Sho o0 9 55 L
Om Py D (B e @8 l5ee (s (GAudted 4 dom 5 L e 0D (LS Lo 3 AV B YAy
el Cawd & o )d FAUY B YA (o U )3 9 o 3 SY/S L YEIY

o) )8 S cdaed (Bl g 59 Lol ull o 1) 31,81 5,85 job 4y Bl es S 0395 ad L 1 g S Al
01533 s Ol 3 RIS o) o Mmoo RN g LT sl 5 Bl 381 S 5 sl
PSS G ad Lo ool as ob s oMb 5)luliw] oy blas b (asls cpl duslie ( JS job 4y 000 0 0000
TVIA (B mdeis Coger iy 0395 ol sl cunlio by el ol 2 5 gl S8l S5 55 o
S o S 0398 (a3l (Sl il (o S 5 e8> 168 (o 5l

gf“):éﬂjuuﬂjgs‘z).ch‘iﬁ'ub};‘w‘ﬁ C\x\s\ﬂw\ﬁtﬂ;ﬂjﬁtw\ﬂ ‘&i}“:dw 0-\3&0{93 *
Email: jahanlu@gmail.com

v



O g ghiler Dlgh Lo e

e O™ § (5 5 03I 1 S 0395 Ll CBS g

ol w3 S g Olpl 3 Latls ol S5 g
S ey Lasls Sis (o, 8 eIl candllas ol Jgl Coua
Caldg Oljle oMb syl b bl 1 eslal b
Rl Sl o BB G e e epss O s Sler
© 5,83l 5 Ooldal | & ey (gl AL o Sl
Q}SU 4§ g;.w‘ ;.5 J{G b ealaial BIA J})
6‘;’ d‘;j) d‘-'-‘ )‘ oalaial Lr 4 905 r.‘>r_‘>- d‘-'-‘ BE) 6‘4;:.“.19_»

el oS rl;,u'l Olpl 3> Siedy Ll L33 s

B gy 9 3lge

ol GETA Jl 5l abie oo 5 aslllas oy
ol il (1 oRsils oy &5 20 oy 4 058 n 5
Ll J s 088 (S g osils 5 WSS
S 3 W EM Gladle o e (55T per ASL s
Sl 288 el el sty St 5 408 6y slie
by Slos 5 s 8 35 b w3555 5 53 Olley
San b fy Dopo 4 S e db ler o o 4
25258 3 0B anrl e 5Lzt 53 OB, 58
Sl ows 8 0 sou 3550 3 Jlgw 213 S g
s Bl b g pp oSS a5 (AEE 5 4 403y
Sl 5 A eolial gty lsal I eBes oyl
b Sl Calig Objle oMb slblul Lol s
oeis 33 BMI &8s Ol s 6l o B& O 50
Gy 3Lkl ol &Sl 4 a5 b ds esliel | Sl
ls on 4 @33 B (A3l o Bl 513 et
Gl 313l 03y 53 G o3 Larls Lulul , &S L
slpl bl 1 lis e gduaes Bl 5 Oy 4lS]
Al COode w51 050 Vfﬁ by 05 slyls

Sl esy jasle g oMb s kil sl 9o
Oljee s 81k 45,8 L5 53 VU w JLu VA 5131 gl
L sl ess,b 05 cdle VA 51 28 513l BMI 2oy &3s
oKaws glyls 8 GLuS 5 i dE aale 4w )3 (6w Al
Sl p ok s 8 Bl s g (I8 Sl 0L,
4 & VWA sfaas LJ'fJAA{e.l;SM:,-IJAJ&Y\‘\"\‘ O
Chuaiws plal 513 s Ol bk i,

DILFr FAL Y V4 A fwog 8 oy & SYE

doddo

S5 o5 o, oSS (BMI) G35 sl
4o 33 3k ool 6l S Al e 0N DS 5 s 8
o b g 53 V3,8 oy a5 (63%0a VA 03 pso
Sy S5yl Ollas Sl ol 53 LaFls
BMI .(¢f ()l sk eslazal Sl 9 09 9lsl jaseis
WO 51 oS o til ga Calinn mlaw Sler (Tl
(a5 3131 (61 YO B g ebans ¢35 oS 5131 sl
gl 5 055 BLLGlyls B3 sl Y B YO oy e
YO Sl i 5 Bl (YO L) Bl sl 3 gl ¥ I i
313148 ol pl el ol Slslpl 1) (b pe Gl
e Bl 13l osy 53 1y YU ae o3y gl
e om S mf@ 5 (O3, wwb)As .
ol 05 683 (Y ol 4 b O BB S5 5
()l 034 0l o L3 5 L Calides Olalllas j5 el

LS 5 6, S ol gla_pay = ladle s
(ol oks Jgmete e (slaolams gl L 0Ll O
(MRI) wblas i yls 5 psad b ola s,
2 i) 5 S sl LS 4 (Sl
BIA .()(BIA) &S ;150 puilal 36T (o 5251 5ol
e 0l DS 5 6, S el sl iy ple 4 o
O 5 JB 5 e Sl L s O cZd 01550 )
sl a8 b s e 4 S Abl e 0T &
s S Olge 0k T Ols e 4 WIS o+ BIA
@lol o o35 (PBF) 0w o2 do)s ((TF) 0w
S o310l 1, (SLM)ow p 5 3L o35 5 (MBF) o
sl bawlie )3 BIA g, 4 ¢, Sejlul < b
QN Ao b oo sla s,

GRS el Sl il Olle
@A e YO Sl i ) Pl Ok o ey Ol
a5 0L 53 de)n Y0 5 Olaye 53 (58 055 4 Cod)
@€ b skl Latls ol 4 Sl 0350
Pl Sl esg et ls S Gl a e L0350
ST 5 2bal sl siS 53 edd plil Sl

‘YLAJ)AJVJQ-L‘_S‘AR.‘LEJ Q}SUJCMJ ol g_,d.!'f:

" IPAE 55 & oslod qupumd Jlo w51l (K5 pole olREIS (g (oAl dlowe



O g ghiler Dlgh Lo e

e O™ § (5 5 03I 1 S 0395 Ll CBS g

Jolas) s S 15 ey 3590 (doys TA/A)3 0 F410
Sl Ol ot 1 S0ke auglie (Jle AD ST 5 Jle YA
5 SLM )5 o ke o5 513 O i olul
G115 05,8 33 9 el s ,e 31 %S a0 4,3 MBF
2 PBF o Kbe (p<t/++ V)il o (b3 sme oDt
af@.(p<~/~~\);ﬁ~| Slaigme 5 s e 3l zis O
Sk 025 patlE 5 e Sl o ol OV

(\ d}..l:-).l.&.; edud 9‘5}?‘550.:1

« MBF g BMI (459 ¢ 88 ¢ cpw (0Kl dglis ) Joo

30 9 05 o 3 TF o PBF
Sig (2- Gl Sk M i
tailed) Jna
<JAAD VoY Yo/ fY AAYD o) B
\o[5 YOI¥Y £ 3y
AR b/ VSV TR VAN ) 8
55 WYY £410 3y
ey N/ va/yy AAYD o) 1)
\SIAS a¥/ay ¥ Sy
N\t ¥IVY YVVF AV O BMI
/Ay Y- £ 3y
- YIVA YV/¥- AAYD O PBF
+ 7 YAY YA £10 Sy
< v/¥a WA AAYD o MBF
. YA SR £10 3y

&bl Caanl (glyls 2

0355 et Ls il 48 5ls LS )UT il
BLSI (5113 (3,0V48Y 5 05 FYAA) L PVAD sl ¢ Sk
53 kil e Bl (5,0 Yo VA 5 05 00AY) LEVY+0 5055
505 YWY )5 Y90F ¢ oMb 3 )lbkul alul , «S” S
FAVF 505 VV0¥) 8V PV 5 0355 6Lsl sl s (5,0 AAY
Sy sl 3l e oglis slie ol oS il e Bl (5,
el 5 (G 055 pat s bl (gains Bl
Sl 0l Gle Cilig Olejle oMb 5kl
i Ll 15130 IS 4 by LT il
Sl a5 313 OLiS 3,0 9 0 53 @b 3 lbkl 5y
S 55 Aoy 87 Usle Blar 3131 53 Sl es g Larls
505098 531y o3l sl o3 A/ L 1y 0T
23 P ey el Cawlie w3 el 3y
Ols o Jais 55 5 Ao )3 78 Olje 4y Bl 0L aeds

:ng,“.o o ONLAE gluazes YU 4 Jl £
&::;le.wljBMI Cﬁ.s&)yﬁa]@.gg-ﬁ&dﬁ
SIBMIY )Gl 53l jasis @l p Cawlas 5 S5y
LS & a5 L (YOZBMISYA)(5, @lsl glyls sl
e Sk 5 i ESSE 4 oMb 3Lkl
4 S ol S ol g LSS bl
l'.'. J))‘ PR Lﬁ‘ DL LJ)‘-U kf"bu’: J))‘ .335- 63?
A e o Bl 3131 ) e Sty Do
"y L;.alj’el (;........) 6&:—.& e Syds (Llodks osls
55 1y (Wleks osls adeis Cawys 5 A Gl il
K 03 & (S CEs 6 gl 4 L e sed dslons
5 e Gty SR Ole OLSS (] i ailae
EERY ..Lh|j>- Q)L&.’IA calieo Lgl.hg;.:,.ay d‘”l"“ 2 6“
(Bl 5 055 L) (g on) 53) Golow g0 Olje &
Cj:.& w‘)JJ L‘f-ﬂ)" .(\‘*\F)J)‘bé«:’g’)}ﬂjT\L—:’-&-".‘)J
Pl g s e 53 Sl s 05y $LS
e & ‘ML'&S‘ Yl—! va_)&b J)‘-th.»ﬂ‘j k.ﬁ""l" o.ﬁj u.a:-l.&
el YU S

Ko 0 OS5 8ol ol
Ll Ok LS 5 oaws ol .d o3lizwl Plusavis 303
s 4 1, WHR 5 PBF, MBF, BMI TF, SLM
3o Jskf‘ L;;o)‘.bl u._r'}._r.b‘) C‘y‘ MMJBIA
Sl e ooy Gl i) b awslie 53 is) !
(\O—W):ﬁ odkd J:.LEL;_;QMLEJ DL

2 G AS) 055 o ool BMI 0l
SN laddos 5 o el Cans & (o le) B 5o
el Sl (S e a5 VY MSPSS)U,AIDJL;_J!;
S 03T Sl estizal b S5 5 Gl donlons .23 8
St e S Qg S Jilod (L35 D0 s
OJ)jTQMAAf&‘J{S‘)&Q‘M‘jJL}ELMF@{
33 Grmlie gl (Lo g by fp abB (p Sl
A eslazul QNS oot

il
3 (es3 VIV 05 & SAVD Jols & 1PAS:

" IPAE 55 & oslod qupumd Jlo w51l (K5 pole olREIS (g (oAl dlowe



O g ghiler Dlgh Lo e

e O™ § (5 5 03I 1 S 0395 Ll CBS g

L sl e JLa VA 05 55 5 dle Yo BVA G o Gl
33 8 3 Gl eds jatlh Cawles Ol G )3
05 palh ol A bl e Rl 5 5 05 05 S
LIl 08 B Fe o Ol e 4 S Sl St YL Ol 0

(Y o)l ol s il 31 oS7

i 83 (Gl el Cawd 4 Lo ys O4/Y Ll Gl
30505095 5355 SVE s gumanas i 11, sl
035 arls pasis 5 Sles .3ls HIF e n 35
Skl 3 bl eslinal b Sl Lasis 45 G

Q‘bJA Pé“’"“‘"'... Wiy BL \;.:ML..> L‘ﬁw""” 4§ sls QL:.., &)«L

E Dud (bl 1w g (i SO 4y oMb 3 ili] Wiy B 51 0ol b (o 8397 (et Wi (S5 9 Camwlus Y Joua

o
SR OWRINES S
NPV PPV 55, codlo
YSIV Voo Voo v/¥ ) JW A s
s¥/5 /Y ay/y VY)Y £ Jlo )
Ys/s av/a A-JA SYIY YA JlYaby-
YY/5 AR AY/¥ a-/¥ WY Jld b
Ye/Y AY vs av/Y )4 NI
FAY Yoo Yoo V¥ WY PRV S
SAIY ay as/\ VIV VeV Jlo )
BN¥ as/a a¥/f saly SESA Jrabye
¥V an/a A5 SYIA YOF ot bt
YAA av/y MY Y yyY NI

YA U YA 5 065 55 s YMA B YS/D o 5 i 5 5
Q0L e 8 psedel Szt b p blE 45 8 et
Vol A 5 G035 patlh b da
;lgldjog&ﬁwﬁg!jbiﬂ)&mﬂ;cb

.Mbksa()u..;w)}!.ﬁ)y

AS 515 0L &S Ty ot ulal s a osls o

SN gl 3 Ghesg e gl b p abd 0 e
abois ) LB YWVIA L ol g (g 23550 3131 JS Gl
amaloes YAV U sl 0130 53 s YA L sl 065 53 s
ool s b BLE o 2 Y s s S

obﬂ);..\_mu_aou;@_w&.gmsjﬂai_ﬁé;

S (SN WD g i ST @ Bl 31,81 gLl )3 (G 039 (ad L (gl o dall (i 9 STy (Sodie 1 haw T Jge

O Opde oS n) ghe Al 3)lge (s 0955
YA AR -JAVY MY YPOr  \eYYY o dab 5 5 S
by
YAV A v -IVAS MY YYE st dad e IS
YAL  AYE /ANy -[OA YWY vy O deb ol S
v5/o VoA -[aay ¥ YY Jlo VA
YA/A Vo elAes .[axa ' Y. Jloa .
YA AYY -/VAD A% 056 YWY JlYaby- ¥
YA VSV YeY -IVYO YVY AY  Jl bt b Y
YAID  JADF -/SYE JveE Yo W YL Sl
YA AV /R0A -[2av ¥ vy Jls YA
YA/ LV W) [a¥Y 2 a5 Jusa .
YAD  -AYE -/am -[AYA YOO PR JlYabY- 5
YAD R IM -IAR¥ sva YA Jlaa by o
YA -Asa -/AVY NEREY Y4 WE YL Sl s

. IPAE 55 & oslod qupumd Jlo w51l (K5 pole olREIS (g (oAl dlowe



O g ghiler Dlgh Lo e

e O™ § (5 5 03I 1 S 0395 Ll CBS g

0.9
08
0.7

306 —— BMI&PBF 1)
. BMI&PBF
o — P
3 04 s
- BMI&SLM 0
02 —— BMI&SLM: 0
01

18 19 20-39 4059 >59
g 5y

Moyd g Py 03T ALl e (Nwmod (pinled Y ,Idged
CL Gl 9 (Fu 0397 adld (m (Smod 5 (10 (252
(S (G Alwd g (g SUSET Ay (4 0

R3O o Sl & (S LT
03,5 cpl 33 Sl gy 3550 Gos 8 ple 5L Y
JLa V8 L 013 e 5 o 20 STyl S VA b Ols e
e Sy S 55 e (oL ) o At Sl
(355 as odalin 005 05,5 55 dluws 1) Aidb oo 0I5 0
JS Ol5ee 5 o o3 Oljes 45 315 DLt 0,8 93 duns e
V4 e 03,8 51ty JLa WA ion 855 0 i r
S C A B PUTCINN R PP =X Y [P Y | W
..u;e.umejfjsoﬁ,;g.grjsagobwojjus
5 B U S ool L ST e 5 el i
LA 03,8 Ols 0 DL Ol 03 8 93 oy Ssli5
Llod 51dLe V31 zis w glaes 5 Ol e plu by
S 3 Ol 455 DL 3 g e e (55 leT
s e 3 i 05,8 cpl 53 O o JS 5 46 0055 Ok
3 e Vs ol g Gl Y S YL
33015, Loy, S cpl oslis e o (P<+/+ 4 V)il o
e e OLES ) g sbres S L
23 e O S5l IS Gl aarL
Llyos, 8 ol edsb o JLuw VA oy, S Ols s
TS 313 S5 s 3550 Ol n s Sloog S L
Sos, S ol 55 85 Ol 5 oz o y3 Oljs o5 513 LS

M;@Mbwﬂbwjjxwduojfﬁu

05

0.6

Sl

0.4

0.2+

Do+ T T T T
0o 02 04 08 o0& 10

A
b (owyp 90 331 4l 3 Bla (sl STy (Fodie ) loged
G5 03101 ¢ o (292 )30 9 (T 0397 W 5l salawl
5 bl by s oSG Mg (uilael (09, dhawg 41 o5

il o padull Cud Gl 4 Oled Gl
(AUC=0.5)

O oy (Nad & 513 OLi5 Laosls flows
5 (1=0/44, p<0/001) SLM Ol 5 S 055 els
OL o deo3 Ol 5 S o3y Larls o  Steaen
(1=0/56, ol I3 e 5 e gy 3590 3131 S s
Loy 5 Gh ey Latls w Sieas . p<0/001)
05Tl s G g el (Seen 5 04 2z
(2350 e e Gl 5 i K 4 |y O
055 Latli w Kiawas Ol 45 515 Ol (g,LT Jubows
RS e Rl OGS 05 8 55 03 8L Ol 5 Gk
o B e 53 00l o (Seed g i 015 o 53 o oo
PRSIV SURPVINY W
05,5 4 i Jlo P VL Ol o 43 G 035 el
s gad) 3L o olen Ll oS L I B8 B P
Y

“ IPAE 55 & oslod qupumd Jlo w51l (K5 pole olREIS (g (oAl dlowe



O g ghiler Dlgh Lo e

e O™ § (5 5 03I 1 S 0395 Ll CBS g

YAU Y o Gl ol 3l 5l ds 3 #F/F 5 Jo V8 e L Gl
55 yad (Suudiw 039 LI 5115 05,8 5 olzil 4 1y Jl
ooy ol 31y laadlas (glaabulsS ) s
R

0355 s ls Cumlus w5550 5131 S 55
SO S5 e 3 PP pl (Sl jasii sl S
o=l esle Syl 4 dib o Ao )3 FAV Ll 0T e
3150 S 5o 3 ¥F) Gl sl 50 51 5 YFVA Lasls
St 059 8Lsl glyls 09,8 s elail an 1, (Bl
e ST s 0 O gl ol o gazen 53 .Sl 03 503
Lot 53 Gl 5|8l jaseis s BMI e inis
5OV L g ol Cs 0 s L S uil s
syl Sl O,

22 6V Lol ls G 0s 55 sl
s ol Cde cenl 13 o a4 s OU) Bl jaseds
OU) 03 p 5 3L 03 g S 5 (2 T3k Ol e 032 VL
513 Olis jalsT 5 (V) Slalllan .ol O3 0 a5 Cod
L s 0355 pa b (o 6 i (Sten Ol 0L
0355 AL o (Stead 4 S WO (g7 )
ol baS doas e Ol Oy p 5 3L Ol e 5 S
Koot Ol jao 3,313 S plas iy p ol 53 0aT o
S a5 s g 3050 A S 55 B (sla e
e I S I Rt e
33 0355 Gatll 5 05 Eb ey (Soen 0 52
S aT Cews g (S G 53 Ol O 5 Ol e
et Ol 31 e 3 ) ey (St g o Ol
AV oz o3 Ol 5 G 03y ALl o (Seaen
O i o2 3 BMI o (Ko o 8 0 0 2
o 3 A Ol e 55 358 e 0es S FA LY s
CSLL oL g alh b (Shes Ol ( S 1A
L on nl @l Oplhe Slo il o S8 O 5
) 33 e g g5 Camez oIl Wl g o IS Dlalas
o5l 5o b SLS 5 5l ool s g aslllas
Al Calides

513 OLas s esls Julows sl Cows 4 SleDb

2le 5LVt oy S BMI Ol o s,bT &oslis

i oalie JLo V4 51 5VL 2w glaoy S

0S5 aS 5l Olis slaasbals Slallks
S5 031 8l e e )5 (gm0 85 gt
Wl 43 S5 oLl Ol 53 BIA 555 4 0 OLS 5
A (Sl Al Flie 4 s e 0L S
@3l g b Sl ST (g 235 50 Somer )3 Sl
35 2 53 . 48b o (BMI>=30) S5 o555 el s
5o L 2550 e 8 55 Ol 00,0 5 05 05,5
For ) Ll or alST e RIEIL e )L )
o il L &S s e OLES ol 5 (DL VA s L Ols e
055 BLEI L AN dil5 ol 055 4 (G025 oo
S S Sa K5I Bl

e SOl 2500 5 s 4 Ol e o S
5 s 3 Ol b o S VA s L 013 0 05 S 5
Slres, S plu Ol o i S o 8 2l 53 o L
s 03,5 L G035 I BMIL Ol ol ity
SIS OlaS ) el (YA B Y 5 Jl V) 5es 5
sk ess jatls 055 0L sy L sesle D)le v
334 S (o Sl (o o2 Olje D0 R
o) Bla 3130 5l ds s VY Sdesg e la (G oy S
oy aws 055 LS| g5 05,8 3 eldlayly 05,8
e Li ol oS Sl ab ) SOl s Sl 3505
Bl gn Bl 5l 3l sy s (51 03 S pul8 A3

son b e mlins b ol s sl
LY n 55058 5V (wos 8 01 0
G g et B S g 350 15 LT
od303, 8 53 o BMI L5 51 (gl oine o5
i 5 Ol s o 3L A3 Dle (s 058 oS
YAU Y oy, S 5l mioodlu)d gwes S 30
5 51,8 95 Seslw O yle 4y el Ol e JL
S ey e le bl g cdis Sslite O SLS 5

3,80 51 oy VPP Sus 0355 el . aiib e 0L

o IPAE 55 & oslod qupumd Jlo w51l (K5 pole olREIS (g (oAl dlowe



O g ghiler Dlgh Lo e

e O (55 0311 S 0055 Ll SBS (yund

affluent adolescent girls in Bangalore City.
Indian pediatrics. 2007; 44(8):587.

3. Friedl K, DeLuca JP, Marchitelli L, Vogel
JA. Reliability of body-fat estimations from a
four-compartment model by using density, body
water, and bone mineral measurements. The
American journal of clinical nutrition. 1992;
55(4): 764-70.

4. De Schutter A, Lavie CJ, Milani RV. The
impact of obesity on risk factors and prevalence
and prognosis of coronary heart disease—the
obesity paradox. Progress in cardiovascular
diseases. 2014; 56(4):401-8.

5. Rahman M, Berenson AB. Accuracy of
current body mass index obesity classification
for white, black and Hispanic reproductive-age
women. Obstetrics and gynecology. 2010;
115(5): 982.

6. Suchanek P, Kralova Lesna I, Mengerova O,
Mrazkova J, Lanska V, Stavek P. Which index
best correlates with body fat mass: BAI, BMI,
waist or WHR. Neuro Endocrinol Lett. 2012;
33(Suppl 2): 78-82.

7. Del Consuelo Velazquez-Alva M, Irigoyen-
Camacho ME, Huerta-Huerta R, Delgadillo-
Velazquez J. A comparison of dual energy X-
ray absorptiometry and two bioelectrical
impedance analyzers to measure body fat
percentage and fat-free mass index in a group of
Mexican young women. Nutricion hospitalaria.
2014; 5(29): 1038-46.

8. Leahy S, O’Neill C, Sohun R, Jakeman P. A
comparison  of  dual  energy  X-ray
absorptiometry and bioelectrical impedance
analysis to measure total and segmental body
composition in healthy young adults. European
journal of applied physiology. 2012; 112(2):
589-95.

9. Wilson JP, Strauss BJ, Fan B, Duewer FW,
Shepherd JA. Improved 4-compartment body-
composition model for a clinically accessible
measure of total body protein. The American
journal of clinical nutrition. 2013; 97(3):497-
504.

10. WHO. Physical status: The use of and
interpretation of anthropometry, Report of a
WHO Expert Committee. 1995; 854: 1-452.

11. Gallagher D, Heymsfield SB, Heo M, Jebb
SA, Murgatroyd PR, Sakamoto Y. Healthy
percentage body fat ranges: an approach for

Sl s o5 el (Saen Ol Ol 0 55 48
Oszr 02V b or 2 S A o Slm Ok 5
95 8 3 0ds oz A3 Ol s BMI o S
Sldlas b &8 555 o> SILYALYe i j5 i

3,1 e & puSn

S5 domas
1G85 5 5b g Ul ool Sk 35 e li
ol S Ol s ¢ sl 500 L 5 UST gduanas |y Sl
&blj LS‘)"’ gf"'x_f 0395 LJA}-L‘; "'\‘.lf.gs‘ U,IAK LJA}-L“;
S 0T Cde a8 Cnl QU o S 013 50 3 (6 208
Gl 03 p P Sk 0o R 5 00 53 (2 3L O3
Gl JLw Fr LA 0L 5 esli ool dib oy S
b b Ol g Sl e pl 4 Cod 6 5VL oS
e Al L s yls D s ksl bl (guates
:IJJI@WL;.\;{A:M)): Bl IR G N O Ay |

IS PEE R o)

Sl Wl (s oty Dol b o !
L s (3L S5 g (s S a0 S 3 &l
48 el YV F Jlo 3 08 e (S ke o5
(iR a3 o slan Sl ! oK1 53 o gtne adS” 51l
UKL S Sl ple s bodSiils Glugy o500
) S5 IS (blos yas @l b = b cpl il sl 2 1) p5Y
SOPIE

&b
1. Rothman KJ. BMI-related errors in the
measurement of obesity. International journal of
obesity. 2008; 32: S56-S9.
2. Sood A, Sundararaj P, Sharma S, Kurpad
AV, Muthayya S. BMI and body fat percent:

- IPAE 55 & oslod qupumd Jlo w51l (K5 pole olREIS (g (oAl dlowe



O g ghiler Dlgh Lo e

e O (55 0311 S 0055 Ll SBS (yund

developing guidelines based on body mass
index. The American journal of clinical
nutrition. 2000; 72(3):694-701.

12. Cotter K, Peipert JF. Can you handle the
truth (and know it when you see it)?
Understanding sensitivity, specificity, predictive
values, and ROC curves. Journal of minimally
invasive gynecology. 2005; 12(5):385-90.

13. Kendall PC, Butcher JN, Holmbeck GN.
Handbook of research methods in clinical
psychology. 2003.

14. Akobeng AK. Understanding diagnostic
tests 1: sensitivity, specificity and predictive
values. Acta paediatrica. 2007; 96(3):338-41.

15. Hannan W, Cowen S, Plester C, Fearon K,
DeBeau A. Comparison of bieimpedance
spectroscopy and mu it if requency biei m
pedance analysis for the assessment of
extracellular and total body water in surgical
patients. Clin Sci. 1995; 89:651-8.

16. Earthman CP, Matthie JR, Reid PM, Harper
IT, Ravussin E, Howell WH. A comparison of
bioimpedance methods for detection of body
cell mass change in HIV infection. Journal of
applied physiology. 2000; 88(3):944-56.

17. Beshyah SA, Freemantle C, Thomas E,
Johnston D. Comparison of measurements of
body composition by total body potassium,
bioimpedance analysis, and dual-energy X-ray
absorptiometry in hypopituitary adults before
and during growth hormone treatment. The
American journal of clinical nutrition. 1995;
61(6): 1186-94.

18. Hanley JA, McNeil BJ. The meaning and
use of the area under a receiver operating
characteristic (ROC) curve. Radiology. 1982;
143(1): 29-36.

19. Romero-Corral A, Somers VK, Sierra-
Johnson J, Thomas RIJ, Collazo-Clavell M,
Korinek J, et al. Accuracy of body mass index
in diagnosing obesity in the adult general
population. International journal of obesity.
2008; 32(6): 959-66.

20. Calle EE, Rodriguez C, Walker-Thurmond
K, Thun MJ. Overweight, obesity, and mortality
from cancer in a prospectively studied cohort of
US adults. New England Journal of Medicine.
2003; 348(17):1625-38.

21. Hickson M. Malnutrition and ageing.
Postgraduate Medical Journal. 2006; 82(963):2-
8.

- IPAE 55 & oslod qupumd Jlo w51l (K5 pole olREIS (g (oAl dlowe



