[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

olnl 218 gluo g 4ax5 pgle alxo

YAR-TAA Soloies VA ¢yliao; 4nliolsg o o ylods (ot Jl

WAY Jlo ol 45 lianss sz 10D (ymalisg 29285 SVl £ 90 o)y sloniin

\ \ N . . ¥ .Y . Yoo o z. . ) . \ . .
PR L AP SR IPT R, O B P VON VRO PRS0 S e V= P IPR] LOWOt ) - & JU% SRR W [P R VORI Et 1Y
5 \ .
RO PR CVINPRP T GEp T

Ol eyl e st Sl (S pole olRiils ( 2138 mlio 5 4dss pole 0aSliils ¢)5iS o3¢ mlio 5 ludss Dlids gl (@ dss Olidos 09,8 )

O (i el (S pole oRiils ( olié mlis 5 4085 caSiils (oA mlio g 43 Clibes gl Wdss Dlidsd 0,8 Lozl Jetus odiwsg -V
neytr@yahoo.com : Sig mSIl Gy (0]

A é...:f pole olKls ‘&LX& é.:l...a 5 45 pgle saSislo glS <5»’»L3‘é é.il.ba 9 Sludss Slibss proven PO 9 lae A_g)‘»)&w). Liwlbew Olidss aj)f Shasls =Y
Q‘Jil ‘Qlﬂ;‘ P

Ol eyl e st Sl (S pole olKisls ( 2138 mlio 5 4355 pgle caSliils canel> 4ydu5 05 )5 JLozils -F

Ol el s o gt Sl (S pole olRiils (2138 mlis psle § 435 caSiiils ( slie mlio § 4des Olidod gl (bsmeiils Slaass aeS -0

ouS>

*

VWAP-AYAY o) g 5mb 5o s el allo AV Slss 5055 10 Dyl g Comds b)) jekaie 4y dslllas ol 180 ¢ adlw
A el

A s (pgo JREPYIAD nmol/L < L (J9! ;o)

Bl (== N0 p <ol ) QLS g

) clio slandss sleles 9 (5598 alloe &)900 (G530 o9 ) (Sliwss (5855 0 D raling 8508 (SYL gouds 15 g5 Axa
YN

£ Slms> o2z D esliag gl B3l

dodlo

Lo iiSly oy ode D el (F) 05— LS5 D
Ol 45 S 53 (pondS 8 ST SIS oonlS
5 ) ok Lot ) oy (ol s 3 Sk L]
35aS Y V) 5y b g so Ty by 0> sl siiSTy
Sgilie YN syl s g5 46 D paliyg oo 5,0
OSeoe a8k 09 o0 9 sl 5 (eulogiinl aiile (gl
WS aiile (pepe s (g low 31 (6 ke Sl jo ol

Ol oz (V) gl anwgs b jo 5 aidly anngs gloysiS
ol (oS 5l Jg padS g juuma-Y 5l g e ol ysle
STy 90 plomil a5l e dled ot JalS (ol
el (S 9y0e0 63) 9 VO 9 D (sling (onSg )00


https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

OSen g (b 3ol [ g9 0)byo Jlaia

Ya-

it mlos gl pls b 4y a5 (QFFQ) o5 FFQ
IS5 5 el ab ol il s (b o sl
S35 3 s Opge aslllae I LS asbiiy 53y
55 Laam L (6,5 amlas Lags aslic s (YY)
ooyl3S Como g Sl el (gl i JelS a0
3550 ySoiadl ol 5 lid podl ( alid slaones
2d,8 1,8 eolaral

G99t 9 S U b ez (59t (F sl )
oS IV e Ly Sl (sl 5l oolanal b S
Db 48,8 o3lasl (model840;seca,Hamburg,Germany)
oSl NV B L Slens 4 ooz g)lg e b 08
e 5 9hS ) 09 g0 4 BMI a4z 57 ol
b dwloe (kg/m2) o 4 03 59dome

oles B o5 ladiges plos 1 2 Kilajl (gl o)
el ¥l e 0l (6,005 (SO0 50 gy (g5lulos
YO 9o L 55 sloassed (Gl slos o (5l
ol Ho o Jeiy il BT gled o dd B Ve uw
Obey L5 g 0d (60 el ool (sloiogedg S )3 Lo
SCUIJP-J K S G\ PO g+ BV S S U O | B
e () Giomis ogejl ) ool L o,V O(OH)D
(Immunodiagnostik,Bensheim,Germny) 35— Jaio
b olol 5 jlas dcgemme g0 dslllas ol o0l o
SgaS alizee Sl 0 sun add gl YO(OH)D oo s
i 4 yamn ol 5 A 43S i 3D el
Scab3 05 S<YY/+ nmol/l ; YV/+ nmol/l < coles
\Y/onmol/l < lawgio 55.5< YO nmol/l .Y &/-nmol/l
Ol Al e a8 )T La5 0 VYO nmol/l > auall 596 g
o i S 5 Olpl cdlage O35 gl acgazee
Ob) 9 48le) O VT (5055 )0 lagdion ) Condy 8590 50
39 —ialesl asllas S o iz 5 (YY) o)L
pgd dcgerms ,0 (VF) conl ouds solaul glpl (YLLS )5
ClaS e (Y0) cl o Sa oz 4 S Lo lxs
anmol/l < colaS pae< O+/+ nmol/l ; &+/+ nmol/l <
o 09 g0 a8 S Jla3 10 YV/O nmol/l > 5905 4 YV/

(OST; Biosource Europe SA, . —.lSgul o,
iPTH (iPTH; DRG Instruments Nivellles, Belgium)
Syl jblaws - JSIT 5 GmbH, Marburg, Germany)
(BAP; Immunodiagnostic Systems Ltd,Boldon, UK)
Locbile wiad ol a3l (omlyigarl (B9, b (S

5 OF) Gogmgd (OF) S g9 cnlis LOY) (il 055
2 ablb Al 5185 (V) sy 9 (V0) dunie 9,100
e o, 8l s sl (JBL aph e 58 b oS 1>
2 S e 4 (V) Sl (555,50 D (el 51>
2D by b (plid slos ile (28 Jlge slo o
5 Sty ol S ol & oS Sl s
00iS1y lab 58 ok, e (VA A8) Cal oads aib 5
595 3l (hlie Sl po (VL ol 950 50 alaxdle I8
125 (V) (L YAUP) s 4l Ye-5 ol 3l o D opaalis
5l i (V) (L FSIY) Slgiol s VEVA llg> s
s @y Olnl o 2l Sl
Cl s A sl a0y Sde an plLS0eS o
=5y S b oo GBI D el g wile olagdre
a5 950 (i lge plod Ly 5 Wil e Jolete o8
@t vy 50 09z oS @l 2 D by sl
1D el sl liodle s 2 rte gt ol

g o=y o ol a s cpl bl (YY) ol

Gl 0 Sl Al Y Sliss loazy o D by,

gy 9 dlge

2GS aiged D (realiyg 35005 £ 351 pslate &
14 ‘5>‘J_..|| e I ‘JS‘ ‘Ll-"']" B A raL’)u‘ cd}]n 9o
9y Bk 3 Ol s Gasn 9 Goisel o )l5s adlaie
Al ey o olsasl Soleinnn  Bolay (5,5 diges
5 pez Lo LS seel (s VF-Y e anjoe o 5l g
A ydo do Ladaon ooled cpadly asuls asllas o)lg ooty
T uly sl JolS job 4y axlllae Glaal wiuls Gges
slael S a8 )b addlho o lioly as aczils Jls
93 Yml ol 50 adgl Sleie (0,5 oolal 5 a0
SS9 5l aws o ok a8 )5 laasy 5l Lal e sy
5 and gyl adlhe 5l wassgs 9> shaal 4 bl oS
aou VY. 51 (Gum0 OFA 5 s OYY) aze WIVY Colys
5l asllas wuls addllas olg o bl (el 7. 49/Y)
Ol asaS g oladon glyed Loy SIS g sole
D)
)‘ L:Lboa; ).v) )\) p...,...lf g_BJ@o IM &.é)aa.n tSel{})‘
(f.o.u] ?‘MLA_M...M;)J )‘ o\)Ln.a_w‘ L (Il = (b~\") d.lebA O‘)B‘


https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

Ya)

AR ul.wm) 440[)0))9 A a)‘.m.f; sp&tb Jl.w ‘U‘)”‘ u.,b& C.sl.u.o 9 4.:.).:) ra9l.c 4\1?90

Lol VF a5 s SPSS (s Ll 58 i 5l snlinal b s L]

s
aisly

255 e 3 R85 )8 By D 9 IPTH (el g2l
Laosls JWil 5 gy s g aidlad Jloy aoe8 e yo>
plw ag bas e loools waid Jlo s (o, alox 5
sy o g Jolse

Sl @ pSein Ojge 4 Gl ax ST o
BMI Oy 6)‘\5‘;2:.9 USLQJ «(p = AR J_;.)j.g U‘J""‘"
(\ Jsd}) ERATPRV- KN u‘),w.‘ 9 U‘)’“}d

microplate ELISA ) i o> S olegsl pimnns G Loy

5 dwle (reader

Sxe Gyl g eSiles g0 4y Waosls 16 5loT (gl JI T
=3l 3l ookl Ly a8 og— Jloo i dind ol
D9 )3 L35 3 (s p 3550 Bl el — 39,5 gelsS
GRS 09,5 99 (e slwesls anylie xjsi (o9 Jley
o9 Jlo i Sygo 50 5 i t (5031 5 eolizul L (350
bl )l .as sloil Mann-Whitney U yg03! 5l ool
Pearsons ol 5l oolainl b Jloy aoje5 slyls (sl juiio
el o Jls s i sl slo e 61—
&l 95 LS (505l 28,5 18wy 9,90 Spearmans
i s 0ol 03,5 30 (e sheS (gloosls duylie

Lo dUT olas s 48,5 s cime 00 <21+ o (gLl

Yoo VoY oA s 5 5l eolad el AoVY Sliss 5058 s iz Lansgd b pnicie aglin ) Jgu

Js o 250 sy
CI 7806 P value Syl
oSl jlae Byl Sk S < PR WOSNE [JE JReCo:
Lo
P
YA/E Vel —VE Y- NN ¥q/. VeF o YYA s kg) &3
VFY/ Y - /Y7 NAY ofe ) \halid YIY VF-/0 ZIA (cm) o8
ARYA) YA — [+ YY/PR IYYY Va/y ¥/ \4/ YA BMI(kg/mz)
Y 4 — ofeeq/- ¥ <O RVA% Iid a/A lid (mg/dl) S
\eid 4 — [NV Y ARR! /0 Iid \id lid (mg/dl)).bm.é
YIY < Iy TR VENA e YIY Al Y/ S (Mg/d1) e juico
£y ff/f AATEN
VA/E YV/¥ AT YA/ iz (/1) ypndS s
fAIF fr¥ A
fa/y INZIN YAIY
.17 YYIA < ofe e YAN YAIY (ug/)iPTH
\g YOI Yo
Yo/ YA UEY DA < efee) VEY/E FE YA Y¥I0 /) Syt il oy ST
YY/§ YA/A \tdid
YY/IY YY/IY <efee) VOV Y- $ (@mol/l) 25(0H)D
\YI¥ \AVAS YV/V*
YAIA YO Y/ )
ya/a Yo/ < ofee) YY/0 YON (min/d) oL3l b
Y./ Y./ Voo

YO(OH)D . Jlgzel blansd - JISIT dPTH
s dile O oo a4y oal 03ls polie g8 Jlo s boosls aujeise
Mann-Whitney 303l


https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

San g ol sl Lo gy 0)ly0 e

Yay

YO(OH)D oy zobaw (p <+/++ V) 390 pYL o)lim0 4
JADCI-+N\Y c—+[efax=-+\#) iPTH a cas
== N0 ) Sleswl bl s o JLSIT (p <e/+ v
= INYR) moge « (P <o) JAD CL-+/YY c—+/\)
039 ez g (P <+/+V JADCI -+ NV =<V a=
A8 P=+/+YI/WCI-+/\Y =/ Fa=--/-2))
s(@=+/++0JACI--NY ¢ —=+[-YF a=-+/-AF)
P=+1\FJADCL--NY ¢ =+/+N a=-+/-Y¥ )BMI
lold gSae bLS |

LLs,l a8 b oS gzl a5 conl 4> g5 L6 alls )
@</ VIAWCT A NFa="\V" ) puliun
el Y == oYY ) 5yl esSae bLS I BMI L Ll
a9 a5 ole e gl =2/ VA JAD CI -+ /AT
A% oolaiwl Spearman’s S (505! 5l il Jlo
o99=Swe S YO(OH)D o, oo 950 (5o
<efe e N JADCL=+/YY ¢ =+/V+ ay=- +/VOY )iPTHL
JAOCL-+/YY « —+/N+ ag=--+/\OY)BAP (p
CL=+/YY = /V) dy= = +IVEY ) e e (p <2/ + )
SN e == INE) s e (p<ee ) A0
¢ =+[+F ay=-+AY)BMI ¢ (@<:/--V /D CI
Ol b puitins G Lol (p=+/++Y /RO CI -/ ¥
CI-NY ¢ IVY ag =110 ) o ks oldl ol o ap>le
(p <e/+ N A

O3 5 Ol S alyg; B S S o
(SD F£OI0) Mg i 5 an) il (6 Ko gl
S ol ol .(AYQ/2 (SD FYF/Y) mg 4 4-/0
osls Lz ¥ Jaaz j0 asllas 550 Crax j0 (B pan
o Tob i 09 phnd S’ (o0 0 Zglan
S Dl Gl 5 (S (e Sad g eelS
S5 YL (o08 s A Cond (550 )0 o e bl
)5_19 a u‘)—kﬁh—’ .(p:‘/‘ ~A) OH )‘é‘ri.’.a ujL‘U Ll
O—lS gl Sl siomln (oo golw s lo e
P<+1++1) Slgziwl jblaws JIT g iPTH (p=+/+ )
<+ V) 390 5YL o] YO(OH)D l5ee Lol casils
oLl g ply 0 apxloe Gae 530 4 Cad Gl 0

(p< SRR gy el
sl bl 2 1y iz 50 5 50 g addllas 9550 Cone
S, ax ST anily wad sgS oI YA 5 woge D
Ol 4o Ced 1250 50 ol dgueS Lol il i
u.._..u P9 )Lz.’.n )‘ oolaz_wl LD (p <ofen \) Sg— ),......H.)
Oy Ol 2l ol o iz e (2B iol38 1 AVY 4
G (G4l i e 4 BB Dpaliy g consg slyls

VWAS-AYAY laacss g 5mb ools Jlo AT slal ol (5065 10 ppdS s0u5,) ailin .V Jgo

(@) oS 2Ly 50
G0V (585 YOY) 5yl oy (G- AR A S RSER
eSilee xSyl eSilee e Syl eSilee Sere Syl LT
Y/Fa- AVARA \iidd AR VIFOY DARA Sladg s
viag AOY VAR AOY VA Yoy ey b
UV 100 vy /by OIFY AN 09
a/f-. \TARS AIYA AIYA AR YIYA Sl s
AAIN AR \INF AR YNY AIA E o 559 TS
VAR AR ZINY a/y - an A Slg>
VIYY OIOA YIvS INALA /v4 ZI0¥ o j30



https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

Yar WAY s dnbiogyg @ o)l piitn Sl (ol 216 mlio 5 4335 pole dloo

SVYAY s s 5l ohed Jlo 1Y hil 5855 15 %) Jns 5ok 1 Dol 950aS calies Sloys slis ¥ Jgaz

\YAP
S olpso Ol
Aoy olasy Pvalue ooy sl ooy sl D oaeling Consg
YAY  fYY  <e/ee)  YIFA Y& VYA ey Qs dgueS’
YOy YM DARA AR VY'Y Y# YFa Lgie 5908
ARYAY YYo <NYY AMYA Ve AR \YY b SgeS
V1N WA <)oo ¥/IA fo YIYY WYY Y
Yoo )Y Nee OYA Yoo OVY J

i 3geS AY/ONmMol/I < YO(OH)D <yanmol/l :lwgie 35S YO (OH)D  <\Y/Onmol/l  :pals dgeeS .ol oslatwl Yo 5ol awglie gly

Y& > (OH)D YV nmol/l : 35" ; Y& < Y& < (OH)DYYnmol/l

VPASSATAY (s

S olpss Ol
KW Slass P value KW Slows W) Slaws D yuolisg Cundg
£a/\ Y&A <efee fIve 1) \tiat Yov cules
YY/# Yo ofeeN A a9 NAtd \OY ColaS pas
AIY ay <efe ) Y0 YA Y/ 7f Y
Voo AARR! AR OYA AR ovY x5

o ealatwl Vs Solass anslas ol

YO > (OH)D &+ nmol/l: IS .YV /dnmol/l < YO(OH)D <& -nmol/l :culsS pac [YO(OH)D <YY/dnmol/l :3g.05

3D Geeling (oonl 2 S &5 S (oo Joo STl ol
(YY) aos zals |, YO(OH)D & o bos
bl ogzg oS pol> adllas glaadl, o 453 ol
Slalllae 45 g 8ls las |, BMI 5 YO(OH)D s wsSae
Obes 2D omeling g SUL o5 (6,500 Sujglgmeny]
ol los,S 3,15 i |, (g9 4lal sl 5 5l ol
6l LISl GLedl e Ly agalse olog o ianl 00
Oy SgmeS hlie jo (250 (ogatu g laaz cladlre
Obes 3 D el 09aS YL £90d s (S5 D
YA Sl onds 5,15 S oYlie o 1, ,Se ol
=3 58 Domeling (2l sgame oo 4y 4 L (Y
P D eelig YL 95008 Glos e (V) (Slnl (236
g5 5 95 9) sLdd yo S glacalld ) ol s
s Ol (ol (ild il ol Cond o] ity
A4S Sl 53 ol aasl atsls Ol Wb Esb o )

balys ol o QLT o5 ol 0 (Vs b agzlse

= -

3955 Jyad 10D rnaling 59a8 (YL bl £

RPNION S SV, S - SR JV'% P SRR PRV S LR 3
O (g 095 (nl 50 (oots (S S D sl
P e 4 el 50 10 04068 ol canl lyes
35 e 50 Oleael Sl IS L eld LB L oledlbl .ol
Sl (s 075 Jlde o ol 0 7YA0) ol
sl JLw YA OV F o Bass o8 b adlhe o] o
A YL YO(OH)D ooy zobaw b i i o Dialing
D9 Gt S 50 Joegili B0 2j g 5 8 Jgegil
A eslawl RIA P9 )'| Py YO(OH)D ‘_gﬁfo)'L.\.S‘ 6‘)—.’
S9) 2 &S el (2l 5 (S BMI ok 4 9 ()59

7 o0F e b el e D (sl ol
4_@)3 u_“ (Y;) Sl o0 U’"’)‘)j D w.‘ol.uj mﬁ
&u‘ysbw‘uioaks’)?ooyﬁwlowbw


https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

OSen g (b 3ol [ g9 0)byo Jlaia

vay

Og—denS 9,000 28lS (ized 9 PTH mld 5 als
(%) 555 1\ 5Y0 (OH)2D 4, YO(OH)D

s Lo aalllan (50 iiS 8,5 3o gedS il o
3 E5b3n il Cons B D (ypolizg 33108 5l 6y
Ol o il (8wl gyl Sl o o5 alzy)]
3 SYULIPTH (e cosl azgs LB MalS 040 coi |,
Homb D geeling Condg L ol 4 S 550
0 5k ;S0 G 28,5 o Lol cdllae ()l s
Sy S PTH b5 5o (Sl (ali8l ol 220
el ppY 0h, a5 5L ol 4\ YO(OH)2D
3 oly=5s 0 iPTH g BAP 5 o udSgul 5V #zohaw
Do 1y Syl 5V 50,5 3 LISET ol b alio
P Dipeling 95aS 5 CliS pae YL ol 000 o
So Olge b (Gliad G slaazy )3 Sy g
e a3 S a8 e sd gl oages Cuilage Al
SgaS alaulgs 0al bl cres! i 0, Slas o SCis
A diasly Cobd piw PLST el Wil o D (sl
OYLS )5 50 oSl Jmidge 5 Loazy )0 (dgd]
2Ogid

Jreide 5 el @ Aty e Zolis s 5 LSS
Homl gsbe b aS 3l 0529 00 Jgad )3 s ISl
aS swgpy slacdsac (FA O+) cnl bl )l o Dyl
3 S Slyean wiibioe Smlh S pm Jpab 5o Ypens
BY) Wb oo gyl (rlgmdl & atisly 28 cobs BYs
ol WL ) M ablis Jl el (o D aliyg (0)
DO) asled Jlosl o Bl sl 09,500 as oty SO
dwyde glodsy 10 Dipslng cdl o aulidl nlslo (0F
U g oS SaS Loyl ol g olgeinl cudle 0 2ilgs o
O=lol slas lom plp 55 GomlionSTy Olore & o>
» Sor B sl len b pld slaglen (oan
asllas a S col S8 a5 03V (0F) wled Jae (gom (piw
Consg Lalill g ol oads plosl Jlo 850 Jguad o ol
3 e o plts Jlw 5750 ) LSeeS D el
s 55 Jlw YEVA (LS3s8 10 (53U ay oS glasllas
SSIYINY g s s EIOY ColiS pas gaed i alxl
95 = e lasdllas ;5 . (BV) 0l (et Ol
eeling ColiS sas 1Y s 4o Jlo ASVA SagSTIY
g o plodil Jaad adS o adlllas g0 () (OA) azils D
A% oolawl YO(OH)D (5,.505l00 5l RIA 51 90 0 50

WAL Fge o 3 (BT D (sl addg sl conl (Ses
Sga> ;3 D oeliing Gy i sl UV (6550 (e
G999 bl ag>lge (Y (YY) wll oo VA-Y+ ml/cm
D fpeling <l gl Lacws 5 &jg0 fiian o
ATY) G conlio
50 il Sglaie UV g o8l gy grly sl Sas
L (03 PV 50 V) JLuS )5 9,8 AT (55, 2 sladllae
YY/$ (SD +/§) Kg/m2 o (SD +/V) Jlos Y¥ yos Lausgio
ol ply 4o ag>lge YA/Q (SD V/O)h/week 51 awuBMI
L Doeelins cnlaS pas 5l Slays (Bas 5,5 70)
<VONMOU oo sbas aalllae T o asols oL
Ol (YY) ol asd 8 lai o 36U yleie 4 YO(OH)D
a8 gamdes )l 8 a s oYOXY LSl oie o
i 8 Ly 0 Jad 10 Dipealing gy 3o
WS (o0 4S5 Diualing 2153 2 el 4 g el (A
OB oS &8 b o D ety 0g—aS (YUl g9
prS Joad o 1) 253 G0 SUL pspar j3] asllas
VPN o)y lasdlas jo sl ul b gllae a0 oo oylid
S5 553 315 5 s sl B s 8
S5aS £5us (VD) 09 D paling Comdg 0aiiS 098y
SSTas LAY DAY Loy Sl laas ;5D el
oad )13 sl o VFe Blas g s ;0 770
BMI 5 elazzl solaidl casy Sbd sloasm ;o ool
Orelag 5l (B polie el loossS o98in (o St
ol 21aé 35, D
) DN yaa 3l 1S Jlas Sl
Gl (=€ 9925 L (YY) YA ceol YL ol pl &y cons
S A D reling 99eS £508 (PO D aliyg b ot
Bl Jdodn adlgy s aS (Fe FY) ol el o
Vol a5 el oty U355 13wl ood &Y game SIS
LSSyl o $VA Cmaz o (] WY game 8l 0
oz o Y gars laaz i L 5 wbloe SUL
Crz S G SYgarme b anglie )3 45 aiS (o0 B as
paandST 23l 50 (YA) Wyl (6 S [‘,..,JS RUETIRC T
Slozg an (Sog5 ad>pe 5l )35 0 conl (Sew (>
Condg 4y 4z gi b quemndS 8L 50 Coanl (FY) 0l Gials
LS il o as el cids ol bl p D slog
L Y0 (OH)D oy zsbw 23hol el wilgi o punalS


https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

Y40 WAY s dnbiogyg @ o)l piitn Sl (ol 216 mlio 5 4335 pole dloo

ool Lo dUT 5 (6, aigad gy 285 el lgaal
o3 8,5 &g (LI L, dema 53 &l Co
i 555 Loy e sl f5 5 alSlog] sl
Sl Sony 5 s IS Sl 53,8 el i L
plosl angSs o)l 5 (Bed Lol sy Loa (> 3ol
S iz 5l 0gm Sis Colye dlae B aig sl 0
21 Gz ol el o3lal a8 (29, 5 (590l )5
9 Gelsime 9 e W S3IS (g et (ol e las
O 4l (o (65lSen sl ylae (il bl e
o 4 (uadly g aSoged O 0 Gudod 0 a5 (SIS0gS
15 Slilegl soles 5l s pdlel il &8 1 o3l o]
g andws Slidsd gl Gludss slo tagy ofisle]

bl (58 LI mlio

References

. Calvo MS, Whiting SJ, Barton CN. Vitamin D

intake: a global perspective of current status. J Nutr
(2005); 135:310-6.

. Hashemipour S, Larijani B, Adibi H, Javadi E,

Sedaghat M, Pajouhi M, et al. Vitamin D deficiency
and causative factors in the population of Tehran.
BMC Public Health(2004); 4:38.

. Salek M, Hashemipour M, Aminorroaya A,

Gheiratmand A, Kelishadi R, Ardestani PM, et al.
Vitamin D deficiency among pregnant women and
their newborns in Isfahan, Iran. Exp Clin
Endocrinol Diabetes(2008); 116(6):352-6.

. Heaney RP. Vitamin D in health and disease. Clin J

Am Soc Nephrol(2008); 3:1535-41.

. Maruotti N, Cantatore FP. Vitamin D and the

immune system. J Rheumatol(2010); 37:491-5.

. Piek E, Sleumer LS, van Someren EP, Heuver L, de

Haan JR, de Grijs I, et al. Osteo-transcriptomics of
human mesenchymal stem cells: accelerated gene
expression and osteoblast differentiation induced by
vitamin D reveals c-MYC as an enhancer of BMP2-
induced osteogenesis. Bone(2010); 46:613-27.

. Krishnan AV, Trump DL, Johnson CS, Feldman D,.

The role of vitamin D in cancer prevention and
treatment. Endocrinol Metab Clin North Am(2010);
39:401-18,

. Anderson LN, Cotterchio M, Vieth R. Vitamin D

and calcium intakes and breast cancer risk in pre-
and postmenopausal women. Am J Clin Nutr(2010);
91:1699-707.

295 2 (Fr) 65 ool gy 9 O%) s crlnls
Tl 5 olSen Cunl SIS 550 g6l 0550 p0 Lo gliad
O B S g 090 YU Jlnn oo sales 5o
4S5l Aol 39 S92 g0 (y93 diged (e b L 0SS
3 oimidS JLw YO 5l o jeu a8 ol lis Lo slaasl
SgaS St Ol ml )3 pnintly (Il 3155 (]
D uelihg 05aS (FV) 0,0 0929 (5055 ;0 D pualing

Bl (6 i Eaad Hlig 4 Cad (530 (o

Sl

oleo 5 Gluis Cliasy gl glotiy 4 adlas oyl
Sl S5 550 Lawgi aiod el ool plail Hlde
U plsmsay (258 (2l e S0 b T2l (b
adls oyl 3odos gl ol g (b jo AVl s
Ot S50 Sy Cod (i el g (Sl (b))

9. Bao Y, Ng K, Wolpin BM, Michaud DS,

Giovannucci E, Fuchs CS. Predicted vitamin D
status and pancreatic cancer risk in two prospective
cohort studies. Br J Cancer(2010); 102:1422-7.

10. Barysch MJ, Hofbauer GF, Dummer R. Vitamin D,

ultraviolet exposure, and skin cancer in the elderly.
Gerontology(2010);56:410-3.

11.Khan QJ, Kimler BF, Fabian CJ. The relationship

between vitamin D and breast cancer incidence and
natural history(2010); Curr Oncol Rep. 12:136-42.

12. Arnson Y, Amital H, Shoenfeld Y. Vitamin D and

autoimmunity: new aetiological and therapeutic
considerations. Ann Rheum Dis(2007); 66:1137-42.

13.Zipitis CS, Akobeng AK. Vitamin D

supplementation in early childhood and risk of type
1 diabetes: a systematic review and meta-analysis.
Arch Dis Child(2008); 93:512-7.

14. Amital H, Szekanecz Z, Sziics G, Danko6 K, Nagy

E, Csépany T,et al. Serum concentrations of 25-OH
vitamin D in patients with systemic lupus
erythematosus (SLE) are inversely related to disease
activity: is it time to routinely supplement patients
with SLE with vitamin D? Ann Rheum
Dis(2010);69:1155-7.

15. Ascherio A, Munger KL ,Simon KC. Vitamin D

and multiple sclerosis. Lancet Neurol(2010); 9:599-
612.

16. Trump DL, Deeb KK, Johnson CS. Vitamin D:

considerations in the continued development as an


https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

O g (5 ol [ g9t o)lyo Jlaia

Yas

agent for cancer prevention and therapy. Cancer
(2010);16:1-9.

17. Bischoff-Ferrari HA, Giovannucci E, Willett WC,
et al. Estimation of optimal serum concentrations of
25-hydroxyvitamin D for multiple health outcomes.
Am J Clin Nutr (2006); 84:18-28.

18.Keane EM, Rochfort A, Cox J, et al. Vitamin-D-
fortified liquid milk--a highly effective method of
vitamin D administration for house-bound and
institutionalised elderly. Gerontology(1992);
38:280-4.

19.Keane EM, Healy M, O'Moore R,. Vitamin D-
fortified liquid milk: benefits for the elderly
community-based  population.  Calcif Tissue
Int(1998);62:300-2.

20.Moussavi M, Heidarpour R, Aminorroaya A,
Pournaghshband Z, Amini M, et al. Prevalence of
vitamin D deficiency in Isfahani high school
students in 2004. Horm Res(2005); 64:144-8.

21.Kalantari N,  Ghafarpour = M,.  National
Comprehensive  Study on Household Food
Consumption Pattern and Nutritional Status, IR
Iran, 2001-2003 (National Report). Tehran:
Shaheed Beheshti Medical University, National
Nutrition and Food Technology Research Institute.
(2005)

22.Omidvar N, Zaini-Nezhad A, Eshraghian MR.
Validity and reproducibility of a quantitative food
frequency questionnaire to assess calcium intake in
9-13 year old students in Tehran (Research Report),
National Nutrition and Food Technology Research
Institute (NNFTRI) (2009).

23. Ministry of Health and National Nutrition and Food
Technology Research Institute. National assessment
of iron, zinc, vitamin A and vitamin D, 2001. Final
report of a national survey, Tehran, Iran, Ministry
of Health, 2005 [in Persian].

24 Neyestani TR, Gharavi A, Kalayi A. Iranian
diabetics may not be vitamin D deficient more than
healthy subjects. Act Medic Iranic(2008); 46:337-
41.

25.Saintonge S, Bang H, Gerber LM. Implications of a
new definition of vitamin D deficiency in a
multiracial US adolescent population: the National
Health and Nutrition Examination Survey III.
Pediatrics(2009); 123:797-803.

26. Alemzadeh R, Kichler J, Babar G, Calhoun M,.
Hypovitaminosis D in obese children and
adolescents: relationship with adiposity, insulin
sensitivity, ethnicity, and season.
Metabolism(2008); 57:183-91.

27. Wortsman J, Matsuoka LY, Chen TC, Lu Z, Holick
MF,. Decreased bioavailability of vitamin D in
obesity. Am J Clin Nutr(2000); 72:690-3.

28.Hypponen E, Power C. Vitamin D status and
glucose homeostasis in the 1958 British birth
cohort: the role of obesity. Diabetes
Care(2006);29:2244-6.

29. Bener A, Al-Ali M, Hoffmann GF. High prevalence
of vitamin D deficiency in young children in a
highly sunny humid country: a global health
problem. Minerva Pediatr(2009); 61:15-22.

30. Sahu M, Bhatia V, Aggarwal A, Rawat V, Saxena
P, Pandey A, 1.. Vitamin D deficiency in rural girls
and pregnant women despite abundant sunshine in
northern India. Clin Endocrinol (Oxf) (2009);
70:680-4.

31.Matsuoka LY, Wortsman J, Haddad JG, Hollis BW
(1989). In vivo threshold for cutaneous synthesis of
vitamin D3. J Lab Clin Med. 114:301-5.

32.Matsuoka LY, Wortsman J, Hollis BW. Use of
topical sunscreen for the evaluation of regional
synthesis of vitamin D3. J Am Acad
Dermatol(1990); 22(5 Pt 1):772-5.

33.Binkley N, Novotny R, Krueger D, Kawahara T,
Daida YG, Lensmeyer G, et al. Low vitamin D
status despite abundant sun exposure. J Clin
Endocrinol Metab(2007); 92:2130-5.

34.Holick MF, Chen TC, Lu Z. Vitamin D and skin
physiology: a D-lightful story. J Bone Miner
Res(2007); 22 Suppl 2:V28-33.

35.Stein EM, Laing EM, Hall DB, Hausman DB,
Kimlin MG, Johnson MA,et al. Serum 25-
hydroxyvitamin D concentrations in girls aged 4-8 y
living in the southeastern United States. Am J Clin
Nutr(2006);83:75-81.

36.El-Hajj Fuleihan G, Nabulsi M, Choucair M,
Salamoun M, Hajj Shahine C, Kizirian A, , et al.
Hypovitaminosis D in healthy schoolchildren.
Pediatrics(2001); 107:ES3.

37.Vieth R, Bischoff-Ferrari H, Boucher BJ, Dawson-
Hughes B, Garland CF, Heaney RP, , et al. The
urgent need to recommend an intake of vitamin D
that is effective. Am J Clin Nutr(2007); 85:649-50.

38.Kranz S, Lin PJ, Wagstaff DA. Children's dairy
intake in the United States: too little, too fat? J
Pediatr(2007); 151:642-6, 6 e1-2.

39.Calvo MS, Whiting SJ, Barton CN. Vitamin D
fortification in the United States and Canada:
current status and data needs. Am J Clin
Nutr(2004); 80(6 Suppl):1710S-6S.

40. Hanley DA, Davison KS. Vitamin D insufficiency
in North America. J Nutr(2005). 135:332-7.

41.Calvo MS, Whiting SJ. Prevalence of vitamin D
insufficiency in Canada and the United States:
importance to health status and efficacy of current


https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

Yav WY e dolioss o o)lasd qoiin o eyl i glio 5 44355 pole dlia

food fortification and dietary supplement use. Nutr
Rev(2003); 61:107-13.

42.Larson NI, Neumark-Sztainer D, Harnack L, Wall
M, Story M, Eisenberg,. Calcium and dairy intake:
Longitudinal trends during the transition to young
adulthood and correlates of calcium intake. J Nutr
Educ Behav(2009);41:254-60.

43. Wilson HD, Horst RL, Schedl HP. Calcium intake
regulates 1,25-dihydroxy-vitamin D formation in
the diabetic rat. Diabetes. (1982);31(5 Pt 1):401-5.

44.Levine MA. Biochemical markers of bone
metabolism: application to understanding bone
remodeling in children and adolescents. J Pediatr
Endocrinol Metab(2003); 16 Suppl 3:661-72.

45.Mark BL, Carson JA. Vitamin D and autoimmune
disease--implications for practice from the multiple
sclerosis literature. J Am Diet
Ass0c(2006);106:418-24.

46. Moltchanova EV, Schreier N, Lammi N, Karvonen
M. Seasonal variation of diagnosis of Type 1
diabetes mellitus in children worldwide. Diabet
Med(2009); 26:673-8.

47.McDowell TY, Amr S, Langenberg P, Royal W,
Bever C, Culpepper WIJ, et al. Time of birth,
residential solar radiation and age at onset of
multiple  sclerosis.  Neuroepidemiology(2010);
34:238-44.

48. Holick MF. Vitamin D: important for prevention of
osteoporosis, cardiovascular heart disease, type 1
diabetes, autoimmune diseases, and some cancers.
South Med J(2005); 98:1024-7.

49. Eikelenboom MJ, Killestein J, Kragt JJ, Uitdehaag
BM, Polman CH, et al. Gender differences in
multiple sclerosis: cytokines and vitamin D. J
Neurol Sci(2009); 286(1-2):40-2.

50.Orton SM, Morris AP, Herrera BM, Ramagopalan
SV, Lincoln MR, Chao MJ, , et al. Evidence for
genetic regulation of vitamin D status in twins with
multiple sclerosis. Am J Clin Nutr(2008); 88:441-7.

51.Richer, M. J. and M. S. Horwitz. Coxsackievirus
infection as an environmental factor in the etiology

of type 1 diabetes. Autoimmun Rev(2009); 8: 611-
615.

52.Goldberg, E. and 1. Krause. Infection and type 1
diabetes mellitus - a two edged sword? Autoimmun
Rev(2009); 8: 682-686.

53. Aarnisalo, J., R. Veijola, et al.. Cytomegalovirus
infection in early infancy: risk of induction and
progression of autoimmunity associated with type 1
diabetes. Diabetologia (2008);51: 769-772.

54.White, J. H.. Vitamin D as an inducer of
cathelicidin antimicrobial peptide expression: past,
present and future. J Steroid Biochem Mol Biol
(2010);121: 234-238.

55.Misawa Y, Baba A, Ito S, Tanaka M, Shiohara M,
et al.. Vitamin D(3) induces expression of human
cathelicidin antimicrobial peptide 18 in newborns.
Int J Hematol (2009);90: 561-570.

56.Holick MF. Vitamin D: importance in the
prevention of cancers, type 1 diabetes, heart disease,
and osteoporosis. Am J Clin Nutr(2004); 79:362-71.

57.Rabbani, A., S. M. Alavian, et al.. Vitamin D
insufficiency among children and adolescents living
in Tehran, Iran. J Trop Pediatr (2009);55: 189-191.

58.Razzaghy-Azar, M. and M. Shakiba. Assessment of
vitamin D status in healthy children and adolescents
living in Tehran and its relation to iPTH, gender,
weight and height. Ann Hum Biol(2010); 37: 692-
701.

59.Bolland, M. J., W. W. Chiu.. The effects of seasonal
variation of 25-hydroxyvitamin D on diagnosis of
vitamin D insufficiency. N Z Med J (2008);121: 63-
74.

60. Neyestani, T. R., A. Gharavi,.. Determination of
serum 25-hydroxy cholecalciferol using high-
performance liquid chromatography: a reliable tool
for assessment of vitamin D status. Int J Vitam Nutr
Res (2007);77: 341-346.

61.Salimpour, R.. Rickets in Tehran. Study of 200
cases. Arch Dis Child (1975);50: 63-66.


https://nsft.sbmu.ac.ir/article-1-1028-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-23 ]

Iranian Journal of Nutrition Sciences & Food Technology 308
Vol. 7, No. 5, Winter 2013

High prevalence of vitamin D deficiency in school age children in Tehran, 2008: a
red alert

Khalaji N*, Asadzadeh S *, Neyestani TR, Hajifaraji M*, Omidvar N, Shariatzadeh N*, Kalayi A,
Nikooyeh B*, Mohammadi M°

1- Dept. of Nutrition Research, National Nutrition and Food Technology Research Institute, Faculty of Nutrition Sciences and
Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

2- *Corresponding author: Associate Prof. (in Research), Dept. of Nutrition Research, National Nutrition and Food Technology
Research Institute, Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran,
Iran. E-mail: neytr@yahoo.com

3- Associate Prof, Dept. of Food and Nutrition Policy and Planning Research, National Nutrition and Food Technology Research
Institute, Faculty of Nutrition and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

4- Associate Prof. Dept. of Community Nutrition, National Nutrition and Food Technology Research Institute, Faculty of
Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

5- Students’ Research Committee, Dept. of Food Technology Research, National Nutrition and Food Technology Research
Institute, Faculty of Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Abstract

Background and Obijective: To assess vitamin D status of 9-12 years old primary school children in
Tehran during fall and winter 2007-8. Design: A descriptive cross-sectional study Setting: Primary schools
of Tehran city, Iran.

Materials and Methods: A total of 1111 9-12 years old children (573 boys and 538 girls) from 60
primary schools were enrolled in the study. Weight, height, body mass index (BMI) and serum levels of
calcium, phosphorous, magnesium, 25(OH)D, intact parathyroid hormone (iPTH), osteocalcin (OST),
bone-specific alkaline phosphatase (BAP) were assessed for all the participants. Dietary calcium intake
was also evaluated using a quantitative food frequency questionnaire (QFFQ) for a sub-sample of the study
population (n=503). Vitamin D sufficiency was defined based on serum levels of 25(OH)D as either >
37nmol/L (criterion 1) or > 50 nmol/L (criterion 2).

Results: Daily intake of calcium did not differ significantly between boys and girls (929.6+ 436.7 mg and
909.5+465.5 mg, respectively). However, based on the first criterion, some 86% of the children had
vitamin D deficiency with 38.3% of severe deficiency (25(OH)D < 12.5 nmol/L). By using the second
criterion, prevalence of vitamin D deficiency rose to 91.7%. Prevalence of vitamin D deficiency was
higher in girls than in boys by either criterion. Serum levels of 25(OH)D inversely correlated with iPTH
(r=-0.154, p<0.001) and BMI (r= -0.092, p=0.002) but directly correlated with duration of sun exposure
(r=0.115, p<0.001).

Conclusion: The high prevalence of vitamin D deficiency among school children (especially girls)
warrants immediate interventions for proper nutritional support.
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