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Abstract

Background and purpose: Chest pain is the most prevalent reason for referral to pediatric
cardiologist. The condition is mainly associated with non-cardiac disorders such as ribs and cartilaginous
problems, trauma, muscle elongation, and pulmonary causes. This study was conducted to evaluate the
association between low calcium and vitamin D levels and musculoskeletal chest pain in children.

Materials and methods: This age and gender matched case-control study, was conducted in
100 children (5-15 years of age) with chest pain and 100 healthy controls in Amir Kabir Hospital, Arak,
Iran 2019. Informed consent was obtained from all participants and the levels of calcium and Vitamin D
were evaluated. Data analysis was done in SPSS V11.

Results: The mean values for age, height, and weight were not significantly different between the
cases and controls. The mean calcium levels in children with chest pain and healthy control were
9.39+0.83 and 9.26+0.6, respectively (P=0.206). The mean levels of Vitamin D in children with chest
pain and in healthy controls were 22.51+4.96 and 40.33+9.81, respectively indicating significant
differences between the two groups (P=0.002). The Odds Ratio (OR) of association between vitamin D
deficiency and chest pain was 7.63 (95% ClI: 3.86-15.23).

Conclusion: The study suggests an association between vitamin D deficiency and chest pain in

children, so, evaluation of Vitamin D is needed in children with musculoskeletal chest pain.

Keywords: chest pain, musculoskeletal, calcium, Vitamin D

J Mazandaran Univ Med Sci 2020; 29 (181): 53-60 (Persian).

* Corresponding Author: Yazdan Ghandi- School of Medicine, Arak University of Medical Sciences, Arak, Iran
(E-mail: zfotoukian@gmail.com)

53



oy 5jls (— S &) 3oy L cols dilbva_) as

(OW-Go) 1WA Jlw oagy 1Al o)las  @gd § Cuny 3)9s

@ Uivn §LS2gS ja D (jolizg g punlS o pu abaw
u-II . U-I o oo Il o . b. c“ ° oo :J:

' zles e
T glonw by
a5 4obl
" S s Moz )| e
"B ol j
238>
J:_.i:.:4;:_‘,44_..,,&5.3).3Qlf.s;ﬁ.@lgt,léwmA{QK;;A».-\JAJQJJJJ@LZ@M&é:ﬁ:d)@;ﬁgh
LHB-A_JUGAW‘LgﬁJJ_L&}QM‘;wchjjcbck:;d;ﬁdémhbgﬁﬁ&QYW|b.}aﬁf
.J.i:rl?u'lOS;;@M@lﬁul@M:)::l?u_\pDm@;g&;ﬁék}‘ﬁw)ﬂ;bvu
Voo slds g diw duatd 3,0 L Al 0-10 &S5 8 Vo Sda o Olucars (s Aals 5 g0 anlllae ol 53l yog) 9 Slge
A plilstata v.11 3 ANl Jaws g Waasls i Lkl o) 2D bty g 5 oS
.M‘x)lb@aﬁ;'})&:}‘v_hl_fu\.hl_.':/}J)}_chjfjb)éM}M‘ij‘ﬁéuﬁbﬁp:uwh
AS T s 4 /YPE /Py Il OS5 58 55 5 WFAEAY s s kb 53 4 Ve D755 3 ol L
3YY/b\i?/ﬁ9ﬁ|ﬁ@MJJJQQ\_{:;J:D;,:a\:.u u:i\.:a (P=+/Y+%) .sj.:;')\.su_:m a);j.s g_.,".'.‘ o
Do 85 gl P=0/0¥) 55 ls e 03,8 55 ol SMastl T s & FHYTEYAY Ll ol 07587 55
Al e YIAS
5l D el 3 508 U o e i aed (68353 31 (5l 45 o) (815 Sl g 55 ol S anlllane ) sprliian]
u.:l.ﬁ))‘))}_ADd:ﬁLZ{J@ﬂé.w‘JM@\}M\WLWWJ)J‘UMLAQKJ;)JKJJJGAAM

S 5

D by cr:.«.lf (s Sl el (a4 555 16348 (s o jlg

doddo
L Lad e 5 daw aud 255 055587 5o Lol il e J3 Sl (8 s Sl g i B 355
Laodln 5 oy e OIS ile 5,8 VD I ol (Dol LB pzaieia 4 OS5 S a0
i p alox 5l 55y Jlo 5 OBlae FiS by 95 B Gty Lo & 5t OYLE 5 s
E-mail: drghandil351@gmail.com oSyl (S psle oKl (e Olke 15T = (G 3U8 OIS 33 i giume g

Ol STyl ¢ g gas &SKi 5

Ol Sl (STt (S ke oSl ¢ STy oSty (Uil 05,5 (sl Y

Ol STl STyl (K pshe ol (S 0aSils (b 03 8 (5Ll ¥

WAAN /A S o gosd G50 WAAFNF: DSl g gl 00 WAAFNF L3l oyl

1WA 3.083 « 1Al a)ladd «ogd § Caumy 3)9s ohsjls (A eolc oGSl dlas oK


mailto:drghandi1351@gmail.com

l)(Sasb g jaltn ljac

ybs) 9 lge

BN IS ) 1 ey shalis 5y g0 anfllan ol s
azaS | IRARAKMU.REC.1397.253 o jla_s 4z
=10 &S5, Vo (ST (S e oKty GM
axdllas 4 55,55 (Slajlas & A 4l 55 4 e Jl
B{INC g TP RS POPP S NI PEPUNCEN R
anrl o e S a0 8 O e 4 i il 353
STyl b oS el Ol sle Jlibl o&le ys 4 OB S
do b Loy S . dids bl \WAA Jlo Olals 5 ,lgs o
Sl Dloas 035 5 i Sla e i 51 O
5 0P alin axdllas 3l eslazal b (‘ﬂ 4 gad pam LS
5 dsp Slesliul Uy 5 455 40 Olibl mbaw )5
i 25509 8 200 ANl

n=(2;§g ~ZoF <@ +&) (19641287 x(9.1-284)
[ @7-238F

—n =n, =100

i gl 1 add 355 55 0 5l 50 S
aiis Ollawm 55,55 sl L aafllas 3,1 VA
Cymoman 35 JLw 010 OLS 5 S 55 aiw audd 555
.>x$ﬂm§:);ﬁ\>wbcjﬁ)l:~
SLET Lo, 5 03505 JoaSS 5l Ollecy
S it 353 oy p S QL Ay Lo
He ) g s St JUibl S oK
5ot s e 243 S JolS Sl 5 8
oS Ll 0T (sl y Bl 5 (315 53,085
il At ol 5 5 Laas s alae 5 (o
ol 05 2l s S plonil Ol 5 Sisie
,;atf;;d\ﬁDwt%}}Mfcb&ﬁfgm
AT et a0 Laas gai  sled (5l OLSS oK le 3T
S 3l eslizal L s ELISA Kt 2g, owsi D sl
L g oS 5 BIOHIT TOTAL 250H VITAMIN D
S ,5R2 4R1 oS jlesliul Ly sCPC i3,
@l 8 1,5 ULy, 50 PARS AZMUN

S|l (g dog 8 3l e adald (g S a s pal

23 L8 i 4ndB 353 £ geh (Nl (§ ) S sie
)l 0 o158 iy i OS5 S Aoy Vs
B Slasolen OT J2 5 085 55 )3 4 4 555
S D sl 5 (F) sl TG Lot g 536 Y gane (i
el nl Sl ondS e e 1 g polie )
s besgy G b 5l aedS 5 Saed Sl 513 4 e
Sl ol iyl 3 5 5 58 0 adST 51 AOT s j2alS”
3D Guslu g Lds 535S (O das o il O s |,
el OVLE )5 53 5 el Sl 0758 53 lS”
393 Eel W15 o Ve gl (5)5 5 o Vo stz
D el s 35008 Sl 4 a5 L LV)3 5 Al 4
355 Lol Llg o w)ls 1 55 ey uae Jlas Joue
W358 Ldy i OIS 35S )5 0 e 4 e dundS

Ol gl ouins JSU5 polie oy fodas 3l (S§ ol
ok 3lomt) 53 gl Col ol 5507 B s
Q3,13 OS5 8 53 Ol gl ¢S plie o g lew |
O pelS” e i o 555 g0 8L Dl 5 35008
NS o |y el (093 45 L35 O 5 by o
S 5 A58 50l O gy 8 el Oljpe 1alS L
Y- I o e S el 0 )l Sl 5 0l
SLSL 3L 51 (AL L5 oo oeas el 5508
ONDLSL ("‘““K

Lsualijb):@u?\fdu‘_}k—ﬂ@w:):
IR sl el g 5m 5 Bl e JUb S
(opddly Sl s sy cpl bsgd oo plly
Sl 53 a3 5 655, Sa e ST Y sans
352aS () g gP S 53§ g Dlalllas 550 0
(il i B a5 4n§ 93 edST 5D el
a3 gorge Olalllas 5t 5 ol ol ool SSlae
LI 00wl 43 8 &y 63530 ool S Sy s
22 peelS 3D il 5508 £ 5l Slsl 3 4 a5
S gy da L bl aadllas (IO s S
Sl sl i i sLas,ys sloul 53 54aS ]
Al el s

00 1WA agd « 1AL o)ladds «ogd § Cumyy 3)9s

ohsjls (S eolc oGSl dlas



05365 )3 D g3eGag § @awlS opw abuw

03,5 55 53 anlan cla ine 5Kl (Dm0l S

Jz;..“t;;,,.)'T)'mumprJu},uﬁ

fond dals S5
- e (-
Gl ire S Jlan ol St Jlae Ol il

</VE Ve Y5 AL YF -
AN Y45FEH/AL YAXAESYA (0S4 035
+/FFA WWVPAENYS WYY £V (o L) 8
Y LI Ar LAY (5 ) ol
2 FoATEUA YY/0) £ ¥/AS (¢ 550D sy

B P Y I FRT-B YL VIR e

Calibes Gla pane adaly (gl o 95 LS 0T ¥ o locd J9u

Lo s 333 L andllae

o ale 2o
e e
13 saa (e 53) slux (Ao 3) slaws

/PP (DI (Ver)ve Juo-ye
(Fe/0) e (LA Juve-ve

u,_'?
AR (FV/2) ¥V ©%1+) 0% =
@r/)or (FF/) FF o

(S 05
Dalad ©A7+) OA BN FA vl
(FY/+) FY Y/ ¥y LB

(e s5lo) 25
Datad #F/+) ¥ [(ATAEA1 WOl oS
¥7/)Y7 (FA/9) YA WO 51 5 b

(05 k) ol
CAFA (©0/+) b0 (70/) 70 AD=4/0
(Fo/+) ¥ v6/4)¥0 4/8-14/0

(559D gy
DR ud XY/ vy vVa/+)va Yl peS
[(a78%a% [A\AVAPAR} Yol e

S AL I RS Y VIR e

3 5 e e LS el
J"HJ(MJ:V.)D).’_AQJJ?JJV&QMJJ:‘
$O il Jlu Ve B0 o s (Ao y3 #4) dala g §
o y300 53,5005, 435 edS TS 5 3l 5l doys
D_?L;x,m/au/\/owﬁxdu;.uuwfﬁ
Lg\)\.s(MJ;VQ)JJﬂoJJ_(:\JJ\JJ&.Msﬁ
S s F U 5568 anb 2D by
b D el s shls (Ao p3 V) dali o 8 5l 3l
g (0 S 50¥ Sl 5 )
S gl e sl ol Std O g 85 ol
~/va,~1j_:r_<p6b\;aﬂ;;ﬁ¢§;‘}_:x>goyﬂﬁ
0305 QL& ¥ ooylad Jadm 55 A andd 350 L Lin g

LE‘J-' wuww L@L’b d’:-‘ g}”L’AJJ g;.w‘ ol

a0 S el Olan Gl jiis il 3
Ohlaz oy sl ol Sl (S5l
A oslatal
)‘J'_é\(aj' 4 Ol 39,4 9 aosls 6)}ch- o
5 o5 SoleT Lo is, 5l eslaal L stata v.11
e 53 A 8 15 e 5 35 pe (o
S 2550 daly 5 anlllan 350 (o it o alasl
53l eslimal oy, 8 g5 IMwl 9 X% slad 5T
T R e
%(lfﬁrgﬁﬁ)ﬁwoﬂf)dbj‘
o b sl IS 56 e false e
...\_54_:3;}25)>~/~b WO ga 5T aen (gl (515 sxe
L;)b;;uch_”rgu&_:_gs,;«f@uxm
Ogem S 5y Je 515 cdaT e 4+ /Y0 S FeS ol
3 pelST Lo i LeS (f 550 pl 4 a5 L LUS
ﬁ@w&6|ﬁw.xu 319D by
Oga3T Mzl og /8 53 33 ool 5D sl
255 035l (s p 82 Ol 95 5 5l S
255 035 dle s b 5l dn s 8 plowil eS|
Los S 53 o oSl O (o 1 (LD

..u_;,?ct,,.;\y;“tgyﬂ;\ o3l

L asb

3353 aalllas s e Sile Dt s
53 Jaa t a3 lestinnl L (Il 5 lay 05,5
=) el il el esls OLES Y ojles J g
39450055 o Sla iz 58S s Sl
S gne OV pa b dalld 55 50 255 5 ﬁr:«lf
ez 5l o7 55 0L s (P >4/40) sl
L s 355 613058 4 i dali 09 S 53D
(P < /00) ol 5 s (6,3 sine ysb 4

Glor e alaly gl 53 LS 03T ol
Y oylacs Jodo 5o diw andd 555 L andllae Calises

el ok 03l OLES

1WA 3.083 « VAl a)ladds (@gd § Crumy 0)9s

ohdjls Ak eolc sl alss [\1%



l)(Sasb g jaltn ljac

93 O s Sl B s F 5 55 Sl uls
35 8 52 eSS 5B 5t Bl ik 05 S
WO 5l 50 a5 0 8 s ST 5l 5 055 05,5
;ig\;\rtm@;ﬁ,w\pgjwbﬂ@su
)54_3;JL«:5J)\:_>'-\)L>’->L44.JLE.~JJN\;;§¢§).Z
03 gloma 53 JalSS 5 Aty 5 15 A3 e 05 5 05
Azl |3 e

Sl 0y S s )>¢:~KQ:§5L:‘ ol andllas o
@bwchwojfjgﬁ);)@\xdjbw
Q\f:;):ﬁ_ﬂcjbd_lﬁu;;l_dkb): Sy
ol gl il alllae 53 00wl et 8 S
CAO LA ey oS Lol 3148 5l 0L il
353 4y s 4/0=Y /D el Ly 3131 10 V/0 1o
St s i o ol 5 iy i
\%«/M,.\ﬂ;mw?);uwwﬁﬁxcjb
Ls /Y% ol dalsog S 55 5 /AT Ll slaecsl ol
S e ol il T s s /8 ol sl Ol ol
L;\ﬁd.\.p)w\a@m\sm.\;;uu),:s,'\fﬁ
el S 515 O0F) YL ol 0t S5 0T o
el FoST OOkl i 4Bl anm 7 gla,y 5257 53

22 poeelS s sy skt 43 ST (Slanlllas o
SSLer e il aas )l g 53 Sl VD 5 0T3S
S T s 4 /A Jlme Ol il b 5 8/8 il oS
Sladlae 55 (MLl Slan ol anlllae il |
b 5 T (odS o gy she oS
J—fﬁr——*lfui*u ol plasil 55387 gladkal 5o
Y S lansl ol U g A oy 5 s iST glaolsal
adllan 3 ouaT sty pelas 1 5ol o8 oT sy
(O34 ol

LD el g 35008 oy Lol Citliies Slalllan s
ESG sl Canl okl gy i Sl 5 )5
S 3 el L Sl D el 5 b o e (6l
f}&QQKJ;JJ@Mﬁ»‘{)bC&\{@\

)'lu_il.(YY)::;QU\}?};'}M).L«WQK:;):

VIFY pl g 5 13 me ot 555 LD (sl 5 abal
3Bl 55 A 4 55 4Vl 45T e s LS o0
iz dls (o 8 LY 5l 50S) b 2 D sl s &S
3 S i) oreb D el s 4S5 50 (g0 31l V/BY

Azls (o 8 LY

la ie alaily (ol 4l s eild G ¥ ool Joo

Ao s 35 b andlae Calises

L5530 Oliebl sl el s s e
(¢80 035
A A S
CINF-Y/AS \/or Yol G
(05 S
A A Ao=8/
CJAY-Y/VA AT /0-1 /0

(¢ S59D sles
s N S

Y/AP=VO/YY \Zial Y ).U:V-(

S A I P AT L e VIR

5 el s () Jol B | aalllas ]

5Lbos S 55 A Il 010 i O35S ;5D el
(bl aallln 53 5 S plonil i b 355 05k
5 W e 35 L OS5 58 8 5 055 ¢ G (S
el Sl man LI 3 s W 0TS
@uiﬁl.gmom\)@u@u;),wﬁ;a););
N Lal kT s 43 56 w0 G 03057 Lo 5
2348 34 s e s, S 536D by ke
22 T G s ame et o a0 SIS 05T
el = s sl Gl (Wl o s Sules
o Sl Calizee Solallas 55 AeT Cws 4 4l5 220 D
o odalie o dS sl 5 D el ST
D by s Ol ey 4 o 01 253 55
OVAsl Cadies |55 4 Wl g e 45 Conl S
OLES oedS™ 1 e S Ollllan S (5 2 53 rioan
4‘~$"~‘“KC4‘J“'“ ol plwil Dlalllas 3 .l 0l 0315
ON sl 4L 2ol 21306 O ey 55 0 g

93 ol 1 i 5 o (G5 Olien b 5l andllas s

OV 1WA pagy « 1AL o)lasd (@l g Gy 0)9s

ohsjls (S eolc oGSl dlas



05365 )3 D g3eGag § @awlS opw abuw

Loyl 6,55 andlan 55 . 0NAEL D sl 5 i
9D el 935S L i add 4Ll slas s oy
LS et i aalae ol 03 A esls OlaS gdas 3] 4
Sol3 me LUl ca Lol las ;s L O 58 55 oS
slasys Sl p 5oy dsb LD elny ol oo
sl OLES Calides Siladllas (Y4)sls 347 9 Ao dundd
138 Sl o Ay S55S e 3 S
peelS 5D iy ST s 3 I 5 b e
) o 5 (Phse Al 355 Wil 2l S
Sails s 55 oy gdoee aalllae ol )5
3100 5s pliwsy 5 S s Carer S &S ol aheor
Bl 53 Ol s et 5 n 5dT 5 i g S
3 S Ll eSS sl s e (sl JoSa
a5 badlls ol )5 o gdoes ol 55 ok
o2 I 03 8 55 p )3 @elS sk 03 a4
Ol e Lol (bl 3 g g oS Ol 5 5105 8 9
S A e 355 a0 Min 09,8 53D g
o glaasl 3,8 5 3 LI oy dali o S 5
Cl oy ol S andllan cpl(Gudio ol 53 odkeT Comns
Sl S s s (51833 31 (&5l &S ) (6
Sl SV a3 3D ks 348 o e
Al SSas

S iSowlps

Sl (6,283 anb 0L 5l s 8 anlllas oyl
oKl (6,5l 5 Slidiow Ciglas Cole I LiL 0
;;buﬁg;s,\_:.ﬁywjesbloxzﬁr}_u
Dahr Sy s b pr eSS

References

1. Hanson CL, Hokanson JS. Etiology of chest
pain in children and adolescents referred to
cardiology clinic. WMJ: official publication
of the State Medical Society of Wisconsin.

.L_Hz,}s,ycg_,ﬂ!Dng,;\)uﬂSrycu
Gl olde s oS 5 Llde pimmen (YW LSL oo
3lie (Rl 53 5 5 A LIS 0 55D sl
C o ol aadllan 55 (TSl 215 D ol g
S e ol s 4 (e o3 8 55D ol s
O Std 0o 85 ol Sopan 3 sle 09 8
VI o S a5l 50D s Lol oS s
oM 0,8 e ¥ 1 SR D el s b sl 311
S Olpiean D ol 5 5508 5 L3y diaendS 355
D ol g 555 0 sledity dimandS 3,5 (51 ule
el Ol sl LDl (g1 1 (ol 5 g Sk 31 50 ]
Ja\ﬁwlemg\;m@.b;}lﬁuow&aﬁ
YDl 0 sy SHis  ASl A 4 55
3D gmelns 4 53k 5 (Somls Ol gzl dae (o515
--’Jbr:““‘f&:"-.“-“
J)AJMUM;Q\)&AJSB.H" adlas 4o
© Ll e el (de Al § ) 4 di a3
Ol gl gdms Sl g Sl 5 Ct g falST s
533 5D by 535S s abaly (glanillas (¥9)L5L
L Olsar 5 O3 5o SHae Al ol &
3508 L1y 253 ey adly adlllan (ol 5 pad ()
Oladlls oman (19)3 50 2Ly HIs gae D el
:)Jd@\a;;qli}go\flmf)ﬁ)sav\j (-l?al
K B )3 0 g 4 5 Oy )3 0k e IS
4S L 2 (WAL D by g 35S s 4 Ll g e
330D ulng 5 U gladsloe Oldlas 51 & 5
(8350 Slasdllan 55 (VA0 OLES 1) (63 5agr dinwdnt
0Lz anlllae ol (s oo dlewdnndd 553 L lay 95

yLSJ.;wxl}:&@wwu)uﬁ,;)uf.ab

2011; 110(2): 58-62.
2. Torabizadeh M, Khalilinejad F, Moftakhar S.
Pediatric and adolescent chest pain: a cross

sectional study. International Journal of

1WA ags « 1AL o)ladds (gl § Cuny 3)9s

ohdjle (i) ek Gl das OA



l)(Sasb g jaltn ljac

10.

11.

Pediatrics 2015; 3(1.2): 435-440.

. Eslick GD. Epidemiology and risk factors of
pediatric chest pain: a systematic review.
Pediatr Clin North Am 2010; 57(6): 1211-1219.

. Chun JH, Kim TH, Han MY, Kim NY, Yoon
KL. Analysis of clinical characteristics and
causes of chest pain in children and
adolescents. Korean J Pediatr 2015; 58(11):
440-445,

. Heaney RP. Vitamin D in health and disease.
Clin J Am Soc Nephrol. CJASN 2008; 3(5):
1535-1541.

. Andiran N, Celik N, Akca H, Dogan G.
Vitamin D deficiency in children and
adolescents. J Clin Res Pediatr Endocrinol
2012; 4(1): 25-29.

. Kaufman AM, Abraham JA, Kattapuram SV,
Hornicek FJ. Orthopaedic. radiology. pathology
conference: Chronic multifocal chest and leg
pain Clinical
Orthopaedics and Related Research 2008;
467(4): 1112-1117.

. Abdulazim DO, Salem MM, Hassan M, Abdo
A, Rashad E, Sharaf El Din UAA. Vitamin D
deficiency: an unrecognized cause of flank
pain. J Bone Miner Metab 2018; 36(5): 605-
608.

. Vannucci L, Fossi C, Quattrini S, Guasti L,

in a 34-year-old woman.

Pampaloni B, Gronchi G. Calcium Intake in
Bone Health: A Focus on Calcium-Rich
Mineral Waters. Nutrients 2018; 10(12): 1930.
Khazai N, Judd SE, Tangpricha V. Calcium
and vitamin D: skeletal
health. Curr Rheumatol Rep 2008; 10(2):
110-117.

Wang M, Yang X, Wang F, Li R, Ning H, Na

L, et al. Calcium-deficiency assessment and

and extraskeletal

biomarker identification by an integrated
urinary metabonomics analysis. BMC Med
2013; 11: 86.

12.

13.

14.

15.

16.

17.

18.

19.

Oh RC, Johnson JD. Chest pain and
costochondritis associated with vitamin d
deficiency: a report of two cases. Case Rep
Med 2012; 2012(7): 375730.

Gordon CM, Feldman HA, Sinclair L,
Williams AL, Kleinman PK, Perez-Rossello
J, et al. Prevalence of vitamin D deficiency
among healthy infants and toddlers. Arch
Pediatr Adolesc Med 2008; 162(6): 505-512.
Kapil U, Pandey RM, Sharma B,
Ramakrishnan L, Sharma N, Singh G, et al.
Prevalence of Vitamin D Deficiency in
Children (6-18 years) Residing in Kullu and
Kangra Districts of Himachal Pradesh, India.
Indian J Pediatr 2018; 85(5): 344-350.
Jazayeri M, Moradi Y, Rasti A, Nakhjavani
M, Kamali M, Baradaran HR. Prevalence of
vitamin D deficiency in healthy Iranian
children: A systematic review and meta-
analysis. Med J Islam Repub Iran 2018;
32: 83.

Heidari B, Shirvani JS, Firouzjahi A, Heidari
P, Hajian-Tilaki KO. Association between
nonspecific skeletal pain and vitamin D
deficiency. Int J Rheum Dis 2010; 13(4):
340-346.

Toopchizadeh V, Barzegar M, Masoumi
S, Jahanjoo F. Prevalence of Vitamin D
Deficiency and Associated Risk Factors in
Cerebral Palsy A study in North-West of
Iran. Iran J Child Neurol 2018; 12(2): 25-32.
Wang LL, Wang HY, Wen HK, Tao HQ,
Zhao XW. Vitamin D status among infants,
children, and adolescents in southeastern China.
Journal of Zhejiang University Science B
2016; 17(7): 545-552.

HoseinPanah F, Headayati M, Mirmiran P,
Mehrabi Y, Azizi F. Serum calcium, phosphorus
and albumin levels in schoolchildren in 23

provinces of Iran 1996. Iranian Journal of

09 1WA 1agd < 1A] a)lash (gl § Caumyy 3)9s

ohsjls (S eolc oGSl dlas



05365 )3 D g3eGag § @awlS opw abuw

20.

21.

22.

23.

24,

25.

Endocrinology and Metabolism 2001; 3(3):
147-160 (Persian).

Spiro A, Buttriss JL. Vitamin D: An overview
of vitamin D status and intake in Europe.
Nutr Bull 2014; 39(4): 322-350.

Rezaiee Golmisheh A, Mojarrad M,
Taghinezhad H, Zamaan J, Akbari Tabesh A,
Sadegh H, et al. Frequency of Vitamin D
Deficiency in the Children below Fifteen
dmitted to the 523 Hospital, Urmia. Nurse
and Physician Within War 2018; 6(19): 41-
47 (Persian).

Uziel Y, Zifman E, Hashkes PJ. Osteoporosis in
children: pediatric and pediatric rheumatology
perspective: a review. Pediatric Rheumatology
Online Journal 2009; 7: 16.

Watcharanon W, Kaewrudee S, Soontrapa S,
Somboonporn W, Srisaenpang P, Panpanit L,
et al. Effects of sunlight exposure and
vitamin D supplementation on vitamin D
levels in postmenopausal women in rural
Thailand: A randomized controlled trial.
Complement Ther Med 2018; 40: 243-247.
Pilz S, Marz W, Cashman KD, Kiely ME,
Whiting SJ, Holick MF, et al. Rationale and
Plan for Vitamin D Food Fortification: A
Review and Guidance Paper. Front Endocrinol
2018; 9: 373.

Cesur Y, Dogan M, Ariyuca S, Basaranoglu
M, Bektas MS, Peker E, et al. Evaluation of

26.

27.

28.

29.

30.

children with nutritional rickets. J Pediatr
Endocrinol Metab 2011; 24(1-2): 35-43.

C, Akalin N, Kocak U, Erol R,
Albayrak M, Aliefendioglu D, et al. Could
lower bone turnover be a cause of chest pain
during childhood? Pediatric Cardiology 2010;
31(7): 991-996.

Arvold DS, Odean MJ, Dornfeld MP, Regal
RR, Arvold JG, Karwoski GC,

Correlation of symptoms with vitamin D

Sanli

et al.

deficiency and symptom response to

cholecalciferol treatment:. a randomized
controlled trial. Endocr Pract 2009; 15(3):

203-212.

Warner AE, Arnspiger SA. Diffuse
musculoskeletal pain is not associated with
low vitamin D levels or improved by

treatment with vitamin D. J Clin Rheumatol
2008; 14(1): 12-6.
Torun E, T, Kahraman FU,

Keskinoglu N, Oktem F. The relationship

Saritas

between idiopathic chest pain, vitamin D
deficiency and school
children and adolescents. Dicle Med J 2014;
41(1): 41-46.

Roberto AM, Terreri MTR, Szejnfeld VL,
Hilario MOE. Bone mineral

insufficiency in

density in
children: association with musculoskeletal
pain and/or joint hypermobility. Jornal de

Pediatria 2002; 78(6): 523-528.

1WA ags « 1AL o)ladds «ogd § Cuny 3)9s

ohdjle (b)) ek sl das [



