ANV Y Clap Y °)LA.¢: AY 6,93 Avan ‘g\,i‘ 63‘5.“”0.13.3“ ‘_;AM' Alz.a

NCHS a2 yo sl jlwio b ylgao! o Al B—VA 5065 (uw s s Ll amlio

F o los S o Fodl3 aslow! ol (G gh0 (5 ILST Lo e ¢ Sy cpumo A

Ol ol Olginsl (K5 p sle oKl (bl oSl 65 o gkl 5 (st 5 HUT 03 8 ol

Ol el o (S sk o215 ¢ il (5,557 (6 gty

O Ol colgiol (S e oKl ¢ o s 5 .35 sl oSl ol

O Olgiol Olghost (S o sle ol ¢ gle lio 5 45 o sle 0Tl (ki puli S Syl

CTIVAYFXD il Ol Ol Olghol (S pe oI5 (g odS8Is (3 pral 5 o) T 038 (G (e e A iy ek g
hosseini6b@gmail.com :¢$5 S ey

AO/+V/ ¥ 1 5 ds QB ¥/ P A LS s Fb

Jdo o o] Slez e o b pasls ool duolie ol (miwip sla gizie 5l ool ady Lol slael, 5l (S :dlunl g dodio
Baa L asdllas ol oy oo a3 4y (65950 o9 g2 0 Pk g e JSI 1 JIB 08 - clilags mhaw g g0l oS
Ay pll 4 o labinl glo oo b leasl jod dlo O-VA ol g 250 gals; Gloaslis awslis

o9y 5l ookl L 59 9 0B ¢ S0 0095 i sloSaw a8 § 18 w0590 a5 OVAYA shaie aslllac ol o H Sy,
e 05,5 52 40 oo yad Jlas GBlyzil g 1 Slkoe wly sla s ls (g3l Jle 5 5l ey 50l alons LMS light 15818 55 510 40 9 LMS
e A B0 g s 09,5 10 S (go0g8 el gl s lros, seled 0 SDS (sleo i jlire il Sl il a8l
S 0955 i A0 Saws ol g2y jlade b Bl pue [T olo a5 wiod apwlors (/- VFE[-FY) g (-o /- - /- ¥) Ll
Gt Ol 50 09 AP LS G il Sl aslllas cnl )3 gy 3590 analr jo (@S li (] A Sao b gz je Cumez )
olyad (159 Al 50 09,85 10 a5 Conl Il 0 ol gy 0 gz e s 5 ol 5l e g o lailisl lade 5l YL« S VY )

Byl 3 ez e jlade 51 YL

o 0y Glb e Gy x5 ol ey G )0 0594 (i 3 sl (09 5 S s g Ay (o8 Dglds 4 azgi L 1 g puS Az

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

..L.;L\ )9..5 o.\...:] 6L¢b6)|..\§wb...u 3 S le..’;.fe‘) ..x.‘lysa

Ty G atls ) sla e ¢y3g a8 o S0y 0055 el 1 guudS 5 5lg

15 o plool (g Lty olsl s 45 |, NCHS! lsie by oz ya
o, slaasls ojlalisl flee a4 1) og ool ags 1S 0]
Sl 5 e VAVY Lo 50 b st oS 55 (e
O8STLFN) as bl o YooV Jlo jo s ol ases
R SRRV S5 PRV S SNET S
ez cnl eyl JLasl jo 053 (BosS aie olajlages
odliinl 3)90 093 (sog (i slaatly b amlis ln
N SRR JRCT-X I
Gilize lodnsls o sSES] o)l wyzg cnl b
(Sludss colow ((Saiy Sw g0l (o0l slacoy wile

\
National Center for Health Statistics

4o
Jalss dasl> Codlw ST xdg 5 (soles 45 SogS 0, (55Xl
ol 5o sobaie ey el 13555 0 Slofag Sl I g
L oBsgs cudlage g Codlos g (o) 0 polaietsy (Sloss Lo
SrSolulay as ah ) ol 0,5 e pll «al; by s
Dilnee ploy Jsb o (B35S (s slagatly phie
ol ol S Plsl g OMSie (625 i 9 paris (B
Lol anslie ) (il laol) 51 (S d3laios june |5 09,5
5 bloged inss (V) ol Sl o laslivl o) slejlogad
A8 59, o) g Bowdetch lawgs S5 1wl jo 0l sla i
56 0l 5l om s b aspse e (5555 (3 g
slagoma &85 5 2l S polite 4 (6500 slaasllla
cllagr Sk plole (Y-0) awwy pll a4 S0gS ai)


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwiAy6vk-b_TAhUHDZoKHTR2D-cQFggiMAA&url=https%3A%2F%2Fwww.cdc.gov%2Fnchs%2F&usg=AFQjCNEuRFI6YG2ZTK5TSyQuzLNP9kokNw&sig2=PXPixvVTpmWgiH8xrIqg8A
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwiAy6vk-b_TAhUHDZoKHTR2D-cQFggiMAA&url=https%3A%2F%2Fwww.cdc.gov%2Fnchs%2F&usg=AFQjCNEuRFI6YG2ZTK5TSyQuzLNP9kokNw&sig2=PXPixvVTpmWgiH8xrIqg8A
https://journals.tums.ac.ir/irje/article-1-5757-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

Qb&.&.ﬂs} JL:M;-/\Y-

0095 axli g 08«59 Jold ol 8l cpl e o5 glo Ll
Lo slo 09,5 5t 0 35 oy o G s
adaly 5l By ol jo ol (g5l o lailiwl LMS i, 5l eolasul

(V)ogd (oo oolawl ouw op polae o5l o, lailenl

X L
(M] -
SDS=~—~__

LxS

Slacie soms ylas M e o5 el Slo X oyl 0 a8
el DSy Sy (Soz Ghals gl Sy L il
05,5 S O 5l i b -0 3l 5ieS SDS! 6,05 a5 Slaslie
ol aslas LS Lo 5l easline flgie 4y Wiog

595 (s peiie gl A0 5 VO B YO N B gl Saw
LMS (b9, & cilime g ooy 5 sl (G 0058 3La
oolaiwl b ad,y slo comin (3lw,lgen (yuioren 00,8 dcule
bl 4 VYA (5,5 LMS light 53l 5 Lass s LMS s, 5|
OIS b ol adllls s anslie jslate 4y Culesys e,
&l SDS Kb VF y5,5 SPSS 138l 6,3 ae ;o NCHS
t ogey] 5 eolaiul b g acwlne (i 05 sl Lasls SO SS
o35 dlie Hho jlade b laiges S

b @il

3cd)8 L8 sy 9 50 0dgp OYAYA slaws axlllas ol o
YTV s (Goys OVIY) i YeVOR slax oyl
ohdl s Jlae BlouhH Sl widg jus (o FY/A)
WIFEYIA byl Sy 0055 (asls uSile o Jlo YATEY/Y
el Cewady
ol gl oad aulxe glaSas V-7 o led slo oo
Ot Ol 5 O350 09,5 95 52 ln 1) (59 5 98 (S 0393
aileo «(S) Dl jmosd o o o laie o Jgu ol o 020 s
5 el sl lofe o g (L) Box-Cox s g (M)
s ol 00 0013 Lialas 55 SDS 6505 (gl ylone L3l
5l eaz o slaylocio LSDS (sl odwl oy sla o dulio
iy saas Ly 5l SG e SDS (slae pod (e Sle (aulie
anazg Lol eolitul jao jlade b piw alie (sloog )5 50
i a5 lipabl (cloalols SDS (gl onsl Cussay slo ko

' Standard deviation score;SDS

03l u.u).u &= o )l oolaiwl a5 Mo‘s‘o QLM.AJ olé) 9 ‘SH.AJLA-QJ
k_ﬁ.‘).i.' 9 k-¢‘>‘).lo 9 Sl M‘j.?u wl—a—ﬂ le)ls o)|5.osb NCHS
oS Lz o0 LB 4 6p9p0 e ) el
2B, v )l Ojae 10 canlools lis i slaasillae
19555 2 s feebin ab sl algi oo (05S nal (Lilage
@ o 8T g Ll jo oad plol slaadllas (VYY) asb
Olrl 5 AN AN ) wlansls oS g a0 (b o))
g ez oledel (Bl ols )3 sogume sladalllae g
aS el oonw; plxl 4 (o wl, azle e jslatea
95 S5 (Sed 55 o 4 l) eolate i g o5 slaatily
9 (S adlas .(VO-YA) Slosls QLM wl.&ef —Gmlé)
STl Glas Jlugs 5 365 O35S 55 ptzr 0o OKe
O89S 5l golass gl eolaiwl NCHS o )lusbsl slo simis
L aS Shse )0 oNgh aid,S i 0 a8eS L 2V cnl (Ses
30 OA) el b (8068l W8 5 59 (o sl s
9 A g GRE e planil iz )0 45 (6,500 slarlllae
O 0 oy (5055 0y (59, olpole 90!

Lgl.a:)}.i.f Qlf%f Sl L)""L”‘" 5 FLy S92 g0 6&@@
qoolaidl ( Sy slogls s 4wl e aidyany
aS Wl oo el B 50eS ksl asly l colarul
B alss b S9eS et b Cuze oIS 5l ol
oz szl pgy) dle ol cnlply 6,50 )3 (o) 9550
o oo lid ol pl Glizee slaaslais o) olodslllas
ez b ol amlie 5 pledol Jlo 0VA Gliwy 5 plise
A plsl Yo oY NCHS

SLE1S
2y sle (a3ld s polaie 4 (oahalie (6 aalllae ()l
ey ploml el 0 50 JL VA B O (s 5 ol
ol 8, Al 35250 (sLmoaig 5 83l el e
3 (5 0995 (aLE) 98 (g e i o Jold DL
dlns o o 05 5900t 0,5 9lS 2 09 e
aallae a8l 31 3959 Jlome (raizmen 392 98 Woi Joro 5 (a0
Jels) w425 L5 5 ad, S 1 kis] aigSamen il
G iy ptd ol S gilie (D — ISl Y5


https://journals.tums.ac.ir/irje/article-1-5757-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

VYV NCHS s o slasliie b Olgiosl e s 0-VA DIS3 58 v sla sl aylie

LSRR W N CRYERE & SYRR A B N CY RN &= RVCRR §
l_>|) 0)55 a8 ‘LS’“» 60093 ua.’>L..u L_SLQ)LMLA d.mal.ﬂ.o ‘ O)Lm:)
) s 4 NCHS 2007 3,55 90 50+ & oS

B3 oo ialed Gl 30 g ¢l

o= ol WS 929 ,5 yLo sl aslas p jo |, yao
SDS (slwopei Lo Bl yzult Sl (wlosgs az o slolaia
03,533 039 9 98 (S 0395 (APl sl (i laos; (eles o
PEGRIARRAE-LYERE DIMCIIRIRN &= YRR & ) N SRV J¢ I VRN JOW)
JUCONNEJEY]. ENC <R CPV- RV FUWR YV CRYRRYA- SYRR & B
sle ol gly g loos, ples jo 155 04,5 (6l 2 SDS
(VT YY) il S 5 a9 9 9B« Sa (go0e

o Ses, KK 4 Ol s ;3 SDS LM S (sla zl il s BMI lacSus sls jltis =) o lads J g

SDS S
L M S o
Sl 8l ol eSils 10 q- \Z Y YO Ve o
VYV o[V Slee¥ NEYA SYAAY VY N0/ VE/A NENY WA Y YE o
\YIY —efe¥YP e« NEYO O SY/FAY YA AEY NY O NEY WA VYA YF 4
VENE —+[-AYP SN VEFEY O SY/EYY O VAR NHA N0/ VEIE AYE AR Y Y
/Y <[4\ SIY VENeS SYAY O AYA AV VA NEIY O AWWA L Y Yf A
VIO —+/--AQ SINE S NO--Y SYNAYA YV VAN AEY YD VE YN Yf )
\/FE ofee¥ SAYY NOIYAY Y-V YN YAV AEIY NG VEIY AT YD \.
V/EO —efeeXY SAYA NO/BFE SVASA O YYIY AYY O YA N0 VFIE YIS YS N
\Adi —efeeXF SAYE NOAAE SVAAS VYN AYA YL NOIR VEIE YR YA \Y
\Adi -/++NA SAYA O VFIYYA T SVASY YR YSE VA EY VFA YA Y VY
\/FE —efe8Y SIVEE AFFAE SVYYA O YEA YA YA YRIV O NBIY VEN WYY i
/Y —efeee¥ SIVEA AYINE SNEEY O YOIY YNV VA Y NE VEIE YD V0
\/FE ofeeeq SAOY AYIOYY  SN/Fee  YEIDOYY/E NAF VI YF VEIY XY \#
\Adi —efeeX¥ SO AYAYY  VAFE YYY YT Y. YA VEY N YA VY
\Adi —efe e ¥¥ SNOA YAIYYE  VFAe YAN XYY YA YNY NS VO VSN VA
s Sredy SKS& w0 ol 2 ;3 SDS 5L M S la L s BMI claSis slajliie =Y o ke J g
SDS S
S M L o
b By RUC Y a0 9. N2 Yo ) o
VE/AY R ard oY YENNY O SYIYAS WYY NOA YEA NEA YIS Y YD o
Vol f NAAEN Sfee A NS00 -YASY YA NEY N0 NYEA WY AYA WY 4
\YISE —efe-qY SN NENA T SYIVYA VAL NEE NOIY VEIY YR YV Y s
\/FE ofee¥ SN0 VE/FRE SYONY YL WYY NV NEID AYE YA Y A
\/fF —+/-\Y4 NARTR R 77N 7 N 00 A VIR RF - 2NNR 7L UYL SRS /7 NUER | v/ SR | SRR 714 q
\/FE —efe o8 NARCRTNAR o SR 00 RUNER AVAZNNRVVI NN YS IS AN SRR VAR 714 Ve
\Adi —efeeXY SAYY O NBEES SVAYE VYA VY WYY NF VEY WY VY 1
V/E —efe-PY SIAVEY O NOARY SAVYYY YE YY WYY N YEIs WY YD \Y
VYO NARA A SOV AVFIFAL  -VBO.  YOIF YVY YN AE N0 VE VYA VY
/Y A SINEE T OAYAAY VYA YRIA O YYIE NS VY 00 YEIY YN V¥
\/FE —efe8Y SAYE AYAYE  SVYYE O YAIY O YVE O YV AWYA VPN VEE YIS V0
\/FE —efe o)) e YAIY = VNY YA/E YR YAY YA VBV Y AYWA \#
\Adi SRR\ SIVAS O VAFFA —c/AAF Y)Y YA/ YYY YUE WYY N VEIY VY
\Adi RN SNAY  YNOY  —o/AAe XYY YEA XYY Y)Y YA VF VED VA



https://journals.tums.ac.ir/irje/article-1-5757-en.html

Qb&.&.ﬂs} JL:M;-/\YY

e esy SS& 4 Ol ey ;3SDS 5L M S (s zelil 5 5 claSis slalie =Y o lad J g

SDS S
. 3 M L oo
Shme Bl Kl 10 q- Vo o YO Ve )

VEOY SeNY SRR AFATY LAVE VAT Vee/fAVY AR ) AA AD )
VY SV ¥R RABVD </AVS VA0 V-SIY VYA Q30 AR AYY A3A 2
V/FEq SeeYA ¥ VSFAQA S/AYS AN MIVA V-AF V-FAR NV QAN AFA v
V/EO- SN LF NYSYYA BYS YV NV/E VYA VY VeEY VYN A A
VIFFA SeeYA ¥ NNQEOA  </BYS AYVY AYEE VU8 VANV MVYA VAN V-E q
V/FFA SefeeYA 0FR AYYAYA S/OVE ATYY AYRN YA Y)Y YA WY Ve Ve
VY SeeNd -FR AYEELA L/OVE AYAN NYEA AT/ AYEE AYYY MAY VEY N
VEOF dlee N 0¥ AYVYYA -AVS VEAN VS AYEN ATVA YYD AYYY )A VY
V/EO- SeeYY ¥ NYYAES aVS ABY  VEEY VEVY O AYYY YV AYAY VYYA WY
V/EO- dleeeN R VEYIDNY <AV A0SR VY VEVY O VEYA AYYA L AYYY VYA Ve
V/EO- dleesY L [o¥ 0 VEVAYY <AV ASY/A NAYIY NOYA VEVAA L VFY AYAN YYSS V0
VoY SeleNE LR NOYIVEY <AV NSAIY VEYID VOAY VAYY  VFAIY VERY AYAS Yo
V/E0) deees 0¥ NONESY -/AVS VS VSAY ASTA VOMS VOY/E VEAY VEYY VY
V/fOY Sefee A 0FR VAS[A08 -[OVE VAS/D AYEA L AFA/F NSE \OAF VYT VFAN VA

s Ses; SKS& 4 0l s ;3 SDS 5L M S (gbe lil 5 6 slaSas glajlis —£ s led J g

SDS S
s M L o
o Blyzil peSilae a0 q. Vo b- Yo Ve 5

V/IEYY ofeee RNARIN ANYYA -Y/-Y¥ /Y a0/ /0 ANIY INNi4 AYIN A-/_ A
AR —/e-¥ RN RN AF/AYY  -Y/OAY \-£l7 RAPA ANy af/A AU/A A4/ APIY 4
V/EEN ofe e \Y RN TR RRVARY S AR R VY ARYA ARAZAN ARRVAY AAN 0/ av/o \
V/FEY AR YO & L SRR A AVAREEE VA A \Y- /Y \RINi4 ARV VYV ARA7AY ARRVA AAIY A
\V/EY-. of+-YY </[+FaY  yIv/add -V Yey \Y#IA \YYIY ARRZAS "Wy VY /F AR VYA b
V/EFY oA <[+¥20  AY/V-F - YAA VYYIY YYAID \YFIY VYN V\PIY VY7 ARRVAt e
VEEY ERAL <[+FAY AYF[LOY - YYY \Ya/f VYTV VWY VY2 \YY VYAN VYV F/F AR
VEEY —+/++¥2 +/-FA) \YV/AFY <\YA VFO/O VE-/A \YPIY 'Yy /A \YYIY YYD ARV V'Y
\V/EY-. ERAY4 </[+f4.  AYVY/VOF « 102 VOO V714 VEYY YYY/A YYYIY \YA/Q \YY¥/0 'Y
VT EIEEET R ¢\ AN R A VA Ry 4 \/-0F \OVIY \OY/# VFA VEYY \YAI# \YY \Yay ¥
V/fYa —efee ¥ e XAD YFANOD- V/OY - \#Y/f \VOY/A YOY/Y VEANY VY0 \YAI# \YY/# VO
V/EYY RIS <[ EAY  NOY/PVD V/AAD \FEIA \PYIY YOV/D YOY/A VEYIY \EY/7 \YVYIY \#
V/IEEY SRRV 4 <[+ fA- AINZARAE YISSA \AAYAY \FO/A \FATA \OFIY YOV VRO \F- VY
V/EFY ool <[+ EYY V04 YAy - \YY \FAIF \2YA ATAR VOY/A VFAIY VEYIY YA

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]


https://journals.tums.ac.ir/irje/article-1-5757-en.html

VYY/NCHS sr o slasliie b Olgiosl e b 0-VA DIS3 8 v sla s L aylie

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

s Sedy SKSE 4 Ol g 53 SDS 5L M S (s 2l )l 5 055 sleSds slayldis =0 sl J g

SDS Sawo
. s M L oo
Slro Gl ol RO 0 q. Vo X Yo Ve 0

VEEY AYY SR NSVOA SMYYA YRV Y MY VA Ve a/f AIA 0
VEYE —el+ o FA SNYA VWA SAVSY VAN A\OA YEIY YA VY VAT RV
VEYY RN SAYY NI SVEYA YVA VAR VSIA VY Ve W YN y
V/PEY —efe 08 SNEE O AVIBEE SVOFA YOI YYD /IS VIS VF o OVHA WA A
V/EE- e ef) SN0 YAARA SVFSY YO YolF YYF Y. YAIY BV ol A
VYD feeeq AN YY/f SVYAY YA YA YOIY YYE YeY VAL AYA Y.
VEYY —efeevY SO YEVAY VAR YRE XYY YAN YEA O YYY YOY WA )
V/EE- el SNAD YYIEYA SMAYA SRS XSV YAE YV YE YV Y)Y Y
VEYO o[+ YA SNAE YOV VAY Y FVY YA YA XYY YEY O YYA Y
VIPFE SRR JYSY O YYABA  —-/A-Y  OOA FF YA YYA YYA YRS YY Ve
V/FYa Ny JYSYYVRAY VYN BVE D) FYE YV YYA YUY YEN N
VIFE- e SYAY O RVELY oY SFR OFY FYAA FVE O YEY YAA YAY \p
V/EE- —efeenY JYAY O FOIOYA —eYSY O YYY SVE OYV RO YAE YEA Y5 Y
VEYA ERAT JOYVE O OFAVOF —<NAD YVIY  SEIY aVIO  FAA SYIY YV ¥Y VA

e edy K8 4 0l 223 53 SDS s LM S (gl el 5 055 gleSts palis = ojled J g

SDS Sawo

<o OeSileo 5 M : a0 Q- Yo O Yo \e. N o
Sl

V/FFA —e[ee\Y AYY RFAR N -\/vas VEIY \Y/¥ VY A RIAY /b AQ AIY N

V/FFY AR L <YF \YIYAD -\/Fay VIV \OIY \YI# \Y/¥ V¥ R4 /4 4

V/FEY of+ - YY AR AL VRPN Y Bl Y4 YV/O VAIE \#IY \¥/7 \Y/¥ \Y/¥ ARVIA Nl

VIFYVD —+[+2%Y BIATAIN \Fdhted -\/faf YOI ARVA% 'Y VY Vo/f VEIY YN A

V/FYa —[e YV NFF VA/fY Y -\/va ARYAY YOI VA Va/f VI \# VE/A )

V/FFY —«/s VY ANAY YV/AQ) -V/yYva Yo ya Y¥/A ARTA Va/f VYIA \EIY \e.
V/FYA ERRA DATS YE/fYY -\N\OA A\RIA Yy YA Y¥/0 YV/A Va/7 A AR
V/EFY EMARAR! ARES YV/oy- -\V/- Y4 2 Yvig YA AN Y¥/IX YA Vv \Y
\/fYF EREY 4 ARR ARTAREN —+/AQY OY/A fy YeIY A\RTA YVIY Y¥IY YV/A 'Y
V/FYa —efeeel DARR YONYY -+ /Y#Y ba/4 fA/A g Yo/ A\RY'4 Yv ¥ V¥
ARR SRR A <JYYY Yames —+IFSA l4dh! O¥/A 21 Ya/f Y¥N Y \idid VO
VIFEY R AR <IYYY Y0 f -+ /O¥Y \AVAT 75 [\ \anid Yviv Yy/a Y4 \#
V/EYY ofeeeyY <IYYA AN AR yan 70/4 N4 \alid TN YOIA YV VY
V/FFY —[e YF <IYYY ARG AN ASIY \ &Y 4 ba/4 OVIY \ATAS YAIf ARV A


https://journals.tums.ac.ir/irje/article-1-5757-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

Q‘)K&A}wm;-/\“i

(& (x> 4lais) NCHS 5,155 90 50+ o sls Suo b auslie 1o o255 5 oy (503 5o LasLd sls Sao s ojled IS5

3 St Al ol adllas cpl 5o (V0) cudl Somb &y
(S B 50 puized 2sde o Jlo A5l 58 Ol
O Sao s o035 Hlews Gl 9 750 (59 9 W80 S
5 okl cadlhs gladl b oaxas opl clls JI3 x> e
adllas cuily glemee aww, plxl 4 L o &5 e
Al Y=Y 5065 08 5 39 S as wls olid 5 iz
)L.\.‘Lo O w‘;‘ L PRLY )_»pf NCHS 4 coes X o
V) 058 50 5 iom Blyal oyl
Ol 59 e 0550 S G geog LAzl g W8 ) Sas
539 0 Sawo ized il Slgped a0 O Sao b adlhae
L Ll g o3 gz O Sao ot a4 S Ve 0 b

&

—

OYAYA (s 0 omwoy loasls gwypm 4y asdlas (pl jo
3 S al asla g leral ol jo all 0-VA lazgi g SosS
2 ol s Jley logasli onl Jlow g 4328 oS
ol wiledley slagts, Sl (Sl i pw slaes,
3okl s B L5en 5 Cole lhwg a5 osalise
(Y) Cosl LMS light ey o1 il 3300 5 5 LMS (sla cxie
Gl 5l Sglaie s 5 ol 30wl (66X addllas ol o
s co las olpl Ho oad bl slaaslllas 5 in 0g a2 4o
sleylaie 4 cas Glpl o ey slasls b lade


https://journals.tums.ac.ir/irje/article-1-5757-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

1YO/ NCHS sr o (slaslitie b Olgiosl e il 0-VA DIS3 8 w5 sla L aylie

390 9SG 3590 o wd; (slasimie iy pad py3) e alxl
DS 5y ol 3 o hadlas iz (TRYD)
P sl Gt Gbole sbul pgil de) plxl 4 Sbws
w5 295 bl b () sl gy9pe |y ddbie
S by 2 s Jelse Gy arly (BB, 5 solatdl gle)giSlE
(YONF) wlails S5 o80sS
S92 0% Sl D9l S92y a5 wisls (s ol s 9 Band
poe e Wlgi oo azye 5 Bl b Ol Gm sk anl
30 Al x> e o jlade b sdel cavody slalade oS sillas
@ g5k Gt 00 Ol 0 G 008 a3l S el ()
s 4 a2 b (V0) 0y oo alolh gz pe lade Sl o)bSy
oot aslllas cpl G120 )3 (59 Sl Sl ojei (o920
3 lgy oo sl yo 39 adlal deoyeo Hh 4O Sao gl
St ol by oy 5l o a2l 0pF oyl SIS
ol bl 1) 03Y slas 5 el

S 5 doxal

b Shao! Gl sllas ol yo ol sy s el
ol Sall (S sedgi Lzl 5 (59 Bl I (S Y
RY KHCOV A RV-ISP PRCUON SN (1 IR W IRV R IF PRSPPI PRI ®
3985 e plEs 890 0 laid S 18 6 50ml e o
Ol s 0age (6 S it BT S Ve-ND o i
TS polie (o9 S 55 g wby 68l Sglil 4 4z g L
3,50 dxal> 10 a> o lelade 5l eolaiul (il g s jo 0G94
PO PE Y| L] I I | W

S0 g K5

oBlsils plgmails gl S e I OBy alwginy
5 55 adlllas cnl 5l Jlo colem (LI 4y s (S pgle
...\3)31‘50 J—O-c ] gs’b)"\e

1. Clark RH, Olsen IE, Spitzer AR. Assessment of neonatal
growth in prematurely born infants. Clinics in perinatology.
2014; 41: 295-307.

2. Cole TJ, Green PJ. Smoothing reference centile curves: the
LMS method and penalized likelihood. Statistics in medicine.
1992; 11: 1305-19.

3. Ball K, Mishra GD, Crawford D. Social factors and obesity:

Lle Jloyel aslllas ;5 09y 48,5 1,8 az yo bas 55 )0 (o Gl
L oamye 93 )0 5 0 Sao a5 ab osls ol 30 o Ken
039 Als 5 sl iy Shes olss W Y0 5 ) cbSus
(V) o9 Sl olyss sl 5l St S Ve 5l G a2 e
(YY) a0 Ll 03 ol 3b 5 5 oS gKelly asdllas o

O 5 Py (godg asli wes oo ol ) ojleds jlogal
oRlP P S by Cwl 555 GG ced
2 OlEs g Gl sl 2P (nl ke izes b
ol ety SN ke e (S 851 50
3o 9 el Seop S bl jlade & Jlo VoY G
o a8 asls ols 13 o failinl Jlade p3 A0 Saws o
&l ez e b 2j oS JLWVO-ND (s 5l 28 (155 095
ol 55l Sy am ol i b e ol gl el o0
B ez e ke 1 3L (S WIB 5l g Ol sl a5 LS
AL (S 51 s Gl 50 s oals Sl a3 S
2 ol vgse ez b3 py ol e s ol e
Slade 5l 3YL o)lgen ()39 (aFll Gl a3s 098 o oS Cenl >
)18 58 e e

sle las sl plosl 4 51yl j0 a5 glaslllas jo  edlcs]
L Guaie gwypm 9590 ol AY 5 VO OV slaSas
0oy yarlis Ko Bk il aiiis 2> 0 A0 5 00 Y S ws
YL L Lk a adllae ol ey 5 o5 A0 Sas ny
5 oSyl 45 laallas 1o (V) Col gz ye 30 Sao |
L losme glel BB wisly plxl s o o, Ken
5 il sl 5 aST 5 ais saslie x> ye sl jloie
adlas (YY) ol olpin b a2l pgws b & adss
S99 pae 3929 bools (las (mizes ohlSes 5 LleJlonl
& 039 ez 5 e satly (e Jlase )bl sl
ol adlls ol o U ol b sl it S VE 1 e
Ol A0 Sas g el L1 S 039 3y90 0 Laib allcs
& o slaie 3l YL o 4 S V8 5l o B0 Sao g 0)lsen
G olpl o as 6,50 sleadllas o (pl 5 oogdle (VYY) ol

égb.o

an investigation of the role of health behaviours.
International Journal of Obesity. 2003; 27: 394-403.

4. Michels KK, Russell W. Variation In Old-Growth Coast
Redwood (Sequoia sempervirens) Reference Sites In
Mendocino County, California. Madrofio. 2016; 63: 258-67.

5. Bhatia J. Growth curves: how to best measure growth of the
preterm infant. The Journal of pediatrics. 2013; 162: S2-S6.


https://journals.tums.ac.ir/irje/article-1-5757-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

OLas 5 e AT

De Onis M, Bldssner M. The World Health Organization
global database on child growth and malnutrition:
methodology and applications. International Journal of
Epidemiology. 2003; 32: 518-26.

Onis Md, Onyango AW, Borghi E, Siyam A, Nishida C,
Siekmann J. Development of a WHO growth reference for
school-aged children and adolescents. Bulletin of the World
Health Organization. 2007; 85: 660-7.

Ulukanligil M, Seyrek A. Demographic and socio-economic
factors affecting the physical development, haemoglobin
and parasitic infection status of schoolchildren in Sanliurfa
province, Turkey. Public Health. 2004; 118: 151-8.

El Mouzan M, Salloum A, Omer A, Alqurashi M, Herbish A.
Growth reference for Saudi school-age children and
adolescents: LMS parameters and percentiles. Annals of
Saudi medicine. 2016; 36: 265.

Ishii T, Matsuo N, Inokuchi M, Hasegawa T. A cross-sectional
growth reference and chart of stretched penile length for
Japanese boys aged 0-7 years. Hormone Research in
Paediatrics. 2014; 82: 388-93.

. Razzaghi Azar M, Moghimi A, Montazer M, Mohammad

Sadeghi H, Golnari P, Sedigh N, et al. Evaluation of Height,
Weight and BMI (Body Mass Index) in Healthy 6-17-year-
old Schoolgirls and 6-15-year-old Schoolboys, Tehran. Razi
Journal of Medical Sciences. 2006; 13: 115-30.

. Taghi Ayatollahi S, Carpenter R. Growth of school children

of southern Iran in relation to the NCHS standard. Annals of
human biology. 1991; 18: 515-22.

. De Onis M, Dasgupta P, Saha S, Sengupta D, Blossner M.

The National Center for Health Statistics reference and the
growth of Indian adolescent boys. The American journal of
clinical nutrition. 2001; 74: 248-53.

Leung S, Lau J, Tse L, Oppenheimer S. Weight for age and
weight for height references for Hong Kong children from
birth to 18 years. Journal of paediatrics and child health.
1996; 32: 103-9.

. Shidfar F, Montazer M, Amooian M, Azizi H. Height, height

and body mass index of 6-15-year-old school girls in Babol,
northern iran between 1995 to 2002: A comparison with the
the US 2000 centers for disease control and prevention

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

references. Iranian Journal of Nutrition Sciences & Food
Technology. 2007; 2: 13-22.

Ayatollahi S. Sizes and obesity pattern of South Iranian
adolescent females. Annals of human biology. 2003; 30:
191-202.

Aminorroaya A, Amini M, Mosavi AF, Sanaat Z. Increased
heights and weights of Isfahani female children and
adolescents in Iran. Journal of tropical pediatrics. 2002; 48:
377-9.

Heydari S, Emamghoreishi F, Amini M. A comparative Study
on Growth State of Children Less Than Two-Years Old in
Jahrom, Southeastern Iran with NCHS Measurements. Horizon
Med Sci . 2005; 11: 42-8.

Taheri F, Fesharaki nia A, Saadatjoo A, A comparative study
on weight and height of children between 7-12 years old in
Birjand with NCHS. J Birjand Univ Med Sci. 2000; 7: 9-15.
Amin alroaya A, Mir miran P, Azizi F, A survey of height and
weight of children and adolescents in East Tehran. Research
in medicine. 1997; 20: 10-22

Kelly A, Shaw N, Thomas A, Pynsent P, Baker D. Growth of
Pakistani children in relation to the 1990 growth standards.
Archives of disease in childhood. 1997; 77: 401-5.
Amirhakimi G. A longitudinal growth study from birth to
maturity for weight, height and head circumference of
normal Iranian children compared with western Norms: A
standard for growth of Iranian children. Iranian Journal of
Medical Sciences. 2015; 28: 9-16.

Aghamiri Z, Zabihi M, Haj abdolbaghi T, Anthropometric
indices of Female adolescents in Rey. Ninth National
Congress of Iranian Nutrition, Tabriz university of medical
sciences. 2006.

Hajian K. A study of physical growth of primary school
children in Babol, 1998. JBUMS. 2000; 2: 43-49.

Hosseini M, Carpenter R, Mohammad K. Growth of children
in Iran. Annals of human biology. 1998; 25: 249-61.
Ayatollahi S, Ahmadi K. Infants' growth charts for southern
Iran. Annals of human biology. 2001; 28: 337-45.


https://journals.tums.ac.ir/irje/article-1-5757-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11 ]

Iranian Journal of Epidemiology Summer 2017; 13 (2): 119-127.

Comparison of Anthropometric Indices of the Children

Aged 5-18 Years in Isfahan with NCHS Values

Hosseini SM1, Afshari Safavi A2, Esmaeil Zade A3, Beig Rezaei $*

1- Professor, Department of Biostatistics and Epidemiology, School of Public Health, Isfahan University of Medical Sciences, Isfahan, Iran
2- PhD Student, Sabzevar University of Medical Sciences, Sabzevar, Iran

3- Professor, School of Nutrition & Food Sciences, Isfahan University of Medical Sciences, Isfahan, Iran

4- MSc Student of Nutrition Sciences, School of Nutrition & Food Sciences, Isfahan University of Medical Sciences, Isfahan, Iran
Corresponding author: Hosseini SM, hosseini6é6@gmail.com

(Received 28 May 2016; Accepted 24 September 2016)

Background and Objectives: Using the anthropometric indicators of children is one of the ways of monitoring
their growth. Because of the racial divisions and levels of health and welfare, comparing these indicators with the
global reference is not reasonable; therefore, designing a local reference seems necessary. This study aimed to
evaluate the growth indices for boys and girls aged 5 to 18 years old living in Isfahan and to compare the
indices with standard values.

Methods: In this cross-sectional study, 53,839 subjects were included. Percentiles of body mass index, height, and
weight were calculated using the LMS method in the LMS Light software. After normalization of the growth
indices, their mean and standard deviation were calculated for each age group and anthropometric indices
curves were plotted versus the 5th, 50th and 95t percentiles of the NCHS reference.

Results: In all age categories, the mean SDS scores of BMI in boys and girls was -0.004 = 0.029 and 0.014 t
0.062, respectively, indicating no difference with reference values. However, the 95th percentile of the body
mass index for the reference population was consistent with the 90th percentile for the population studied. Also,
weight in boys below 13 years of age was higher than the reference line while in girls, weight was always
higher than the reference value.

Conclusion: Due to differences in the pattern of growth and also lower anthropometric values, particularly
among boys, it seems that a national growth curve can be a better guide for future decisions.

Keywords: Body mass index, Height, Weight, Growth curve, Anthropometric indices
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