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Abstract

Introduction: According to the results of studies conducted on the reduction of vitamin D
levels among children in the East Azerbaijan region, as well as the increase in the prevalence
of obesity in children during the last decade in this region, we hypothesized whether this low
level of vitamin D is associated with obesity in children. Is it related or not? Therefore, the
present study was designed with the aim of investigating the relationship between obesity
and vitamin D levels in East Azerbaijan children.

Methods: This descriptive correlational study was conducted during the period 2021 with
the participation of 202 obese children (body mass index above 30) aged between 5 and
15, who were included in the study using an available sampling method. The relationship
between body mass index and vitamin D levels was evaluated using Pearson's correlation
coefficient.

Results: The average body mass index (38.42+5.11) is inversely and strongly related to the
average vitamin D (18.45+2.65) so that with the decrease in vitamin D levels, the body mass
index (r=-0.895 and P=0.001) increase significantly and strongly.

Conclusions: The results of this study indicated that the more children aged 5 to 15 have a
higher body mass index, the lower their vitamin D levels; In other words, there is a strong
relationship between increasing obesity and decreasing vitamin D levels.

Keywords: Body mass index, Obesity, Child, Vitamin D.



http://dx.doi.org/10.22034/JPEN.10.1.32

10.22034/JPEN.10.1.32

O35 (55bw 5 4 pali

) b)w AR 893 ¢ VEY )-y“b

1Fe0 Jlo (b 30 (B olmsly 43T (5895 18 (69 ol g Zobaw b (Sl bl )l (i y
ﬁ\w "Af.J

Gy (S pode o8l (goy sl (g)lew o Jw Slidsd 35 40 5355 sla g )low 09,5 (5555 pwdgilio g 5y (y5y0 e Ll )

sle slan 5 Jw SlLaind 5550 (5355 Glaigilon 09,5 (0l395) pddiilio s 5y (953 338 il (eSS 1 1 e By 95

VEYINIYE: o s o )b

Ol G G (S iy pode oS (g9
Bikaran_mmm@yahoo.com : !

VEVEIE il s

oS>

4

By lub)d adlaie 58598 Sl 5 (63 ymeling ol LEalS 1 e 0aid plo] clallas gl 4 d s i Ly 1deedie
b ol bl a8 o sliS ool po 1y (5,8 Lo il oyl 0 ydlams b 8348 5 Bl gors ioliél ysioon g
£ L o3y b i Ly st aallan 155 Ly 3l b 555 B Ly (50 (yanbing £ o
ol oas oyl (Bpb oLoob,d 8398 13 (63 pusling

023Ld) Bla SagSYeY a8 lie L Ve o (Sloj ol (b > (Siued (brog &g o dy dalllas o) 1,5 g
LUl plodl ainds aadllas 5ylg (g0 yiwd )3 (655 diged (hg)y dm 4 JLw VO L0 oy (yoim (Vo 51 55YL (S0 0045
W (b3l g (Kot i pd SaS 4 (63 (el gobaw L (4 0395 2L

9 oline &g dy (95 (yseling gglaus (P=o/o o) g T==2JARD) (s 0395 (as s (2l Ly a8 (gy5b 4y a5yl bL)|
YL s 0395 4asls (hS VO D fpiw L 5345 anym S 55 o 51 (S adlae oyl gl 36 g At
byl 63 (lizg ok GhnlS g (Bla (il e (ke o 1l (o (8IS U1 3 5 (63 (el sle il
)l 3929 (98

83 Oyoling €365 ¢ Bl ¢ S 0355 (asLi 1 2lgadS

S pomdiz 5yl dn ol i 3 (395 13 (Bl g
S i o pule el asdly il s la ey b g
B a3y 4 Litas (8398 8l yiliil oasd aslis
LSJB (A)p‘_w‘ 0l—b DDI)&M&S)_’?ULS_’L;_\J)MS
(8 Sy Sl ) S s S s 5 oge S
—slenl L il o yeje sl (gylew jl (02 0ae
A8 (Bl slntaly ) 3l ogas cibigy g 5L

Lol g (o dydas B ojlail ay sls ol 8loe s o

4osdo

2 0395 Sl (Al plaie s plos (e ]y (Sl
M (Bl 2 a8 4ol (Lo ol Loy S i 5 (o
S (b L5l a8 039 (oS (2 Sl (o ke
Hyogr Bl @i U g (2 a9 V) Sl e
2 2355 2 O35 e B S5L 5 295 (o0 S
Sllllas (JUo (5l Ly 295 (o 85T 9y 090 )3 Vgone
Tohae il oasd ploxl Eo-by | iy (13957 59y 1 457 15
P o= gl 1 0895 65l gnlsd g (pz VL
(F=9) alon,S o 1) 5l Sl (i


http://dx.doi.org/10.22034/JPEN.10.1.32
http://dx.doi.org/10.22034/JPEN.10.1.32

0=l = 028 rizmen (V) 23,5 (gl Mo L
Si3s il g (> Gl o gy Sl ymne 0 JLsb
Js ol Ll acsh ioa 8ls 4 Mo 48355 5o
Il g ol oad Aol Slees ldllas ds 0 g4590 ]
2l o 038 Slallas aiojls Sl clalllbas j> of
(V)

o)l)c.&du.w‘ ui)l u_§l> DMWuuUaA =)
O35S (loe 1 D (elig 3908 £0uid 390 ) (el
o=l Lt (F) 25l 52y (B Lol it 0 5Ly
() ccwloaly lis Jlap oyj9 Lo Gl i 854S
)‘ deo)d Yo 9 UKQ# )l deoyd \td ).)D Q_».AL»J9 .)9_3.05
Cowl oa b odalie By Ol_?qb.).)i Olicwl 3 55 835 S
s 88 ey e adlllas () S 2l L)
Olo (=05 (3B O ygmio Ay g Gl 00 plodil (S 0395
2 Bl b ey ol b golaw 48 39es iy
ods plodl lalllas gl do asgs L o bls)l 854S
adlate (5395 Lo 3 (63 (raeling golaw (B 1o (e
2 Bl o (il izmen o (A) (B Lol
&> oelizg pob (9= sl ol Lol 45 eSS o
L ol aadllas i ) 3 L o)b byl 8555 S L
u15.35_< JEREL] u_ml.ug C9.E_w l_) u_‘)l> bLU)l =) R
ol od s b (B, 5 Ol_?qb.)'ﬂ

JLTIY)

035 yasls Ly SHa S Y-y a8 lie LV Jlw b
A plosl gy 3 2955 sl lme cole, LYY G, 5YL S
o=l 3 A Ao (128 Jge 3 (wlsl o dgel oo
)DML}_.{L@J9A_.>4_3KM‘5LQO))))I)09P1 JH)B
)_tdemJ}l_w))oA_c]CA_w)d‘_gdl_QC«_m}l_gH]ﬁcM
Ml ygel Jgmoyd 5 (oo pui> 4 Wit (gl aisls 03,
Mbuau_m; JH)’Q )‘ b)l&u»ll_’ubké_pgb dlf
F bl sy g (/0 aeS) Sy 5l ojlasl Ly g (owd
A 3ygl s 485 YA S 5 diges e (F=(Y-)) (YY)
Yo¥ oSl L allas 5YL o)l g jolate a4 S
S plogl S S

¥

] b)mAO 093¢ VLY )ﬁb cdsbfd)m}; 4.1).“.\)

il 04 040 0ylg et L ol, 8l 3 L (gl ke 505008
9 20 6 R Sy Bymae 4y ol 3L 08
g Lo Gelig)le i) By 9 )b Slydngy S
ol 3 S a8l e T s s o, oyl 4 (2
Lo (dsog) plow dn Cumed 3l 3,81 4L (i)
(A) 33l (o (63 aaling 2 )sSm )5 02lisinl 3)9-0 a8
Ve e L (2 0 Jobe geliy S D el
adllbas yoais )3 Bl ol 8l )0 ol s seS g ol azin S LS
ol sl g iadsnsdsl 4 STl aad oanl ko
= Jlonl gain () Gy padie 380 ©jgo
Tk Bla 355 ) 3 by ol gl Tty
29 Wy > (585 )8 als aden el s
=R ) S50 oS (N5 S by g
o=l g aldy B pmae Ginlilasbus (13)959) bl
Oolizg e alS” il g (mebo et (sl ogal Byao
(Ve) o 8l o peling ol 03y b a0
Omelig Sy (o adally sl esalie Glalllae g5l
ol o ol 4l 03,5 Al ¥ g9 b o D sl
J3 a0 bl ST LD sling b gl
2 motee i el oo eSSl wgan o o] GBS
sl Gyl 1 5SS jliwgan Lo is) (gl iy
(W) 28 (e L) 5 (5= 090 202 sl

5D oelig sl 0as S gl oSSl la ol
Oomen i D (el oains Jlail slo (g
Fllgwds (W) 3l (i j5 gl g 5 S
Y g5 cbdoloul 0 a SD oy wolng 25 S (gl 500
bl ) o Jlais] el s i s i
J—8re D by (ol 0a S Joid (slod Sos 45
il L el S Bl 3 o 39saS il S
0> Lo i (VF) 2l s jan Saies ol
Cowlus i als Ly o oba s olgdla S wlon i
=5 ol olBnle gomdge (il il b po (gl 4
I s 3y, YU olan U C STy oy gy
b g Sglie pyii sl g gl 4 co il
el il pelyd (ol (V) dmd (oo ety 9 5
o)y 48 adlln Sy gyl by D ypaliyy oo
Coslon |y ol 01t yitia LS5 4y 5 00 ploel S8
Oy Ol sk o b)) 30 Lt (10) ST (e
e 15 (o 509 1 Sais Sl 381 9 D



OnSSaw 10

T ) 63 el (L gghass () (i 2 2SN -
g 9 (= (oo 2y SPb Y L5V (90 (elng
S Y Syt (63 (el o) (63 selizg Sl
B 9o o (Bla > i (3 (e
¥+ o BMI) 9 g9 (Bl (2 L5 YO (o BMI) S 295
J ot BMI) a5g8lon (Blo L s g9 (Bl (MO S
WAb di8,S by o (Y

38l oy 5l ookl Uy g )lol (sla Jalows 5y 255 osles
oS oMbl il gz plog! Y il,s SPSS
(lme el 5 (Siloo o3 (gl ) (ogi )Ll |l
i lns LD yasling pglaas ysy (oSinsots b o3lis ol
S yell g ;oS )93 (o2 oy (S 0395 a3l
P (gl Ll oy (gl Ll (95 2i8) S gulie
5 3yl el (VT e by idlS (615 Jg S waels oo
093 o oy Sl 03l L (€ (—tiSTy g
WAhai8)S Ly P<e/ o0 (gl xS A wle
Al S el ey a s
plodl jmps Sbn pede olab
oS 5 4l ads e, {IR. TBZMED.REC. 1400.1228)

-

OBAS eS8 (lly A imgly Slial g Sl ey
5 Coig) sl dsuin gt ad el Ul bhwg @dlbs )
e aalllas )3 5US €855 a (g e Lol
ploinl (Simals aily Jool plos cle) o 3o 213

iy

b adly
AEYEYAY ol addllas > Baus o8, b gw Ske
s (S35 VFY) adlllae po a8 38T 00e Sl
A0 Gwoily 0 (=33 Ve g yun YA) S35 5 ¥R g
LA b ojls 0 (=3 XY 5 pa AY) S5 SV (L
VL o 03 3 (50 Y g g Vo) S SFY 5 JLw VY
U 52 ity 0995 a5 (Sl il 8 J Y
3 4S 2e s YAFYEONY ol ddllas o B0 S ¢S, i
S S NS a8l b S S Ul L
dwd > 8 gl Sy SYD g0 da s S gl
adlas p GBS S, b S 0 168 He0 (She A0
S, S plae 5l aS 55 yte (ilw VOIOFENYY
chls T asss g Jlay yoS y90 ()b S39- SV (oSS

2y 03— duoyd gy o s SV, oS0

Yo

Ul V0 L5 0 iy s ol aallas <y 399 (6Lt lons
e Mtie (5095000 Yol i (S 0395 3Ll
oyt 9 (g 2l oyt aiile) (S3f Jo Yo o (Sl
paii— dg305 ()5 o5 Aiile) Sy (90 DA S
e (SVob (leyd cnd 48 Sl fof 9 SibS
e Mt (39S ekidg: 395 (Bl loyd (sl ()0
9l (sla (5)low 40 Mo (5395 W Sgilegy )l
Moo (355 58S L 945" (ol any Mo (5555
O25S adr g pg i d Mo (355 (e 4
Al glag)ls Byman Ly (5395 it g &m0 4 M
5 el Lo oSo Byme Ly (15395 195055 5 £
P S b an cals) aS (ol il asaa ¥ el
3 a3 lale lpis a il )5l il
5 &9 93909 sLasline cle) Ly (05 S Nu b a8 )S
WA ol aslllae o)y oyt ) (635 ASges gy 4
g lojls 3,5kl ln S Sg s ol A5
S5 ol e il <N e B Ly pse SaS a5 (e
4o S295 yp 0B 939 0l il g Ay ) A
03la ol L 459 9 (b (o duuwlro jlad dy o & jgi0
el Lo 45 (a5 -3) (S50 i (5535
s I (6 g5 03l0] g pySelS /Y ey g us o
o3l o gy 0395 At LS (g 9 48 6 =S ojll
el (39 Gpgmo Ao (I 035 pasld b (6o
aladi 3 88l oo dy y S ) WA Al A8 jad e
o=Vl g gl oas 4 il a bl (50 5 (0l (Sl
A5 S o) iy ) e s 0 UL LS alais
S ool Ly (S y:S0ger ulagel 30T 39y L s (2
A g ySeil (s 0, L) InBody 230 oSt
s iy g ages 29— Ll el VYl Gy
Omeeling o ep s (gl LB (195 A5 (65 ol
(ALT) il ginal y¥T e yslS (555 gyl D
dm g b A8 pale by by € (—iiSTy (g
L She 55515 Jeow s a b Sl oS ilo]]
5595 £SO ,8She) Ol pgiy 55915 £, 5 VYD Sl eolit
V5 ot p e sl 5 95 55915 5 0 plol (O] g
S 5 atlsanon el plos s 4, ojlasl celiu
L5 s plosl olBiulejl jaastie So g g oBivlojl
orolisg Gilise zola s 15l Sy L ol B
3 S (63 (eling ) (63 (aaling 9408 90 4y (63



Aoy d])‘) ul_:i A8y 99— (A—AD)\) vy )_’)) Jl—ﬂ)) >

el 00 4_5])‘ ) Jg..\_> Jel u.»l.ou_wy;

y b)m N 093¢ V€Y )ﬁb 06595‘5)1:.‘.:)4 4.1).\.\.\)
St (S Sge Gulagel 30T g, 4 a5 o5l

oy gyl 398 S, i B0 Sy IS olua §

aolllas ;3 008 €815 s olS395 obhardgn SleML] )y t) Jgio

039 Jloyi Curdg .
Slade B
Jloy Jloyipé
JUALYZ Jeirs VEY/OVEVO/5 (Mmg/dL) ksl og308
ARy S5 98 V¥/0E3/AD (LUMI) ksl oy o guns]
55 V) JEAR vov/vEav/on  (WUMI) aelo 9 p oy opdgudl
JEAN 2 S5 A VFA/AYESY/OY (mg/dL) Jg,mls
85 ¥Y JERIA \WO/SVEYD/AS (Mg/dL) syl <5
JERVN S5 V¥ AARE=DIIN (TU/AL) jlyail sgiel (y¥
JEAR JAN IAREAYN (mg/L) C LaSly gy,

S oyl (slmylime LD oysaling g (Sisan
b5 B (wp 39 2lerdgn Lol o (]
9 =5 197 hy—lS (6 (J S Ll oy (gl
oSae G904y (63 (el L e (02 0355 Aoy
0395 duoyd § 305 )93 eyl (655 ¢ Jg pndS LBl pyus

Al (e Al (g8 g bl 9o i (2

OmS3le a0l LS 13 (93 (yeling (oo s (2
A5 39 WWROEYISD 1l iyanlizg ] ooy peaas oIS
5398 51 8510 adllae s a5 s JS gl §
Tolaw Oygmo a5 ¥V (03 (peling 29408 O 4y
Jbes gaw @50 d j5 485 Vg (63 (yeelitg (L
FIV y=ly 63 el Olise a8 492 63 selisg
=l 0ad ()35 jlade cp i gy (oo )3 23S L

Doy (e j3 p, S5 FV/Y
Lo (oely L) D sling 39seS Cpmdg ajyf
Sl G (Camiz () (BUS Cmmer sl Shy

(¥ Jsiz)
&3 ol
P Value Nnod ) g
P=./- -y I=—+/A0
P=./-%) r=—-/Yv¢
P=-/.yy I =—+/F\Y
P=-/vsv r=—-/Y08
P=./-y¢ I =—+/¥YA
P=-/-yy r=-/00%
P=+/-A4 r=—/f\a
P=./y.y r=—-/¥Y$
P=+/+4y r=—-/VV&
P=-/-\ r=—-/2-Y

(UML) azlos 53 p jos g

B e

b oy yasld

(UM k36 p s g

(mg/dL) Jgzds
(mg/dL) &, 55
(TU/AL) )yl 5 gins] ¥
(mg/L) C sy gy
(Cm)5es 593

(F)ok g 0395 2oy

Y5



OnSSaw 10

YY) 203, o551y (63 eeling sl sladeSe L
u_»LQ(J‘ o 0019_'> d])‘) D u_ml.u9 L)_’1 — og)’t_c b
Sloul d yomie 48 Amd o peasgi |y )] D98 4
Sl gk (o il Gl 4 ol )5 48 cl sl
95 (8 eolg > o1 o u—e;i Ol )]
b (s 1y g)bmxe (o (Siuad Lo asllas Sa S
(Y0) 48 o Cmlen (553 Cdly jla S

o2l hlxe g —tie Lyl s dalllas a8l oy yions
dasp 48 (5y9b o 90 (63 eling golaw Lo (S 0395
) u_ml.uﬁ (P G‘a_w :..\_wb )_4\11.: o 09T ua>l_w
=535 093 ;> Bl> 4 S bl jlaS asles, S ol
SleS)rjop90 » Sdglie sl silan 5 (Sl jlw aiee;
ol 39S 48 350 (i O35 (e 2yl 3929
(555 YL Saedg 5 asld LS o (60 ymeling
liseo glasla pRinag; (oMol (gl (olles (g5l dino;
Do x Bl uhe &l S iy lalidl gly sl o ulg e
B e g (o dled ( ol o5y 380 d oyl L
395 S €S8 |y dByg y9 pore 2 =855
] s ‘(A_JUQQ Q_:I LSL& po_’.lg.)&u)ry‘ ob)_§j u_sb))]
25 53 Bl )yt 4 D yseling gl 1
ol 5L )90 D (psaling 39108 5

S5 Axid
l_g Ql539_§ 4_3).md_§39_3 J )’1 u—ﬂ> 4 AJlao O_.{I C—’L“
il YL e (asls b VO LS 0y
Hile an il (o (el (Ul 15 0 by slew
298 bl (o reling gohaw ials g (Sl il o
35 (oo Ao (pudls ddlllas gl an d g Loy oy sy
sl il 5 D= Hd (8 u_ml.u9 J_oSv: =970

D35 8 (bl g bl

YY

-

P HD pelig 39008 5 (Bl (y bLs) adllae (i
2 8 adlas o (1) a0l 03,8 ()55 lge el
Bl Ao Mte (5355 13 D (palivg 39—1eS £905 3)9—
aS el 455 (LS (8) 5,00 39y By oloulyd o
alayly S L(A) g (BT o390 e 3 L g 09eS (gl
05> B S 0355 sl o )b ime d)LA] OP-Sae
b adlllae )3 (63 Galing Ly (i (22 0395 o3
sle Ol§39_§ 89y = 04 raL?dl i Olallas a0l
03,5 ()55 1y o8 19 LD (yelng oo og-Sixe atai
U_lloﬂu_uu_mlu_m.mswbbu_uaﬂu_uu_ax1
Ve d\/l_: UK‘>9—< » &J}stﬁ P)J.l_w (\/\ ,\\) Cwl L>—9l>
(15 399 033 ool ) (5 (B Ly 5 e JL
VL 2l (655) 505 (b (Shy sz L 933929
(e 5555 solidl YU 95 L8 ¢y oL HDL-C
don 35 Jlais] ay winss Ol YU (S 0355 (as i
3 g angy Yoy (2 0355 5 S 590 sl L (gl
Wi odaliie y2el)b 93 ol 4D (390 e £o5 45 ol
..\_wl.» UDK w0 o liio )‘.) —=o M Cwl u_iouo
3508 4 aad il ol San ol 500 (g5 3L(VR)
sl e o3 15 (2 gy L i 63 Geling
S oo (Sl S e g ailigun (Lo adly by 4
el D gy eling (63 yoolie aad o i a S (Vr)
o)_,,&') o_;.] p_,.w.’lfw Do s o)_,,&S U RSN CS IOS
Fda ol (Slides e 3 4l o coenl 5 g5l
]ol_»J)‘ odal e :u_s] — 05)4_9 .))_5 )I)J ) Dy5—0
> am alys (e yoS 993 9 (2 0395 L (63 el
)‘)_‘3 cu_s]A.c W_’)) dsle oS U»SA_’XA J_n‘9.c )Jl_M) )_».»L
lallas 3 4 ail o)l g Ao jo5 (2 yme 33 -85
g S (b 4o Wiyt ol ol (5]

iy LoD by a S aslooly s (Sl ol lllas
OB555 p dalllas s (YY) dmd o islidl bl as
S99 gl dmy Cagliie Lu ) D (yalizg 25108 bLS)|



S lde siomen g 3-S50 ol (Ao o coles | adlie

D)1y Sl g il coly Bas oS,

References

1.

Brown T, Moore TH, Hooper L, Gao Y,
Zayegh A, ljaz S, et al. Interventions for
preventing obesity in children. Cochrane
Database of Systematic Reviews. 2019(7).
https://doi.org/10.1002/14651858.CD001871.
pub4

Lee EY, Yoon K-H. Epidemic obesity in children
and adolescents: risk factors and prevention.
Frontiers of medicine. 2018;12(6):658-66.
https://doi.org/10.1007/s11684-018-0640-1

Gol MK, Dorosti A, Montazer M. Design and
psychometrics cultural competence questionnaire

for health promotion of Iranian nurses. Journal of
education and health promotion. 2019;8.
Hashemzadeh K, Dehdilani M, Gol MK. The
Effect of Interval Training on Oxidative Stress
Indices Among Women in Preterm Labor
Underwent Coronary Artery Bypass Graft.
International Journal of Women’s Health and
Reproduction ~ Sciences.  2020;8(4):406-11.
https://doi.org/10.15296/ijwhr.2020.65
Kahathuduwa CN, West BD, Blume J, Dharavath
N, Moustaid-Moussa N,  Mastergeorge

A. The risk of overweight and obesity in
children with autism spectrum disorders:
A systematic review and meta-analysis.
Obesity Reviews. 2019;20(12):1667-79.
https://doi.org/10.1111/0br.12933

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.
https://doi.org/10.14196/mjiri.32.83

Hashemzadeh K, Dehdilani M, Gol MK. Study
of the effects of simple exercise with or without

physiotherapy on prevention of deep vein
thrombosis among postmenopausal women
requiring coronary artery bypass graft surgery. Int
J Womens Health Reprod Sci. 2021;9(1):69-74.
https://doi.org/10.15296/ijwhr.2021.12

Motlaghzadeh Y, Sayarifard F, Allahverdi
B, Rabbani A, Setoodeh A, Sayarifard
A and et al. Assessment of Vitamin D

YA

] b)mAO 093¢ VLY x‘-_{b cowad)m){. 4.1).“.\)

S Sl
$9) sl g)lew 9 J—w Sladss }j)n ]a_wy aslas u_s‘

Ol 0 5 Sl od i Coles 0 (S pode ol il

Status and Response to Vitamin D3 in
Obese and Non-Obese Iranian Children.
Journal of Tropical Pediatrics. 2015;0:1-7.
https://doi.org/10.1093/tropej/fmv091

9. Zakharova [, Klimov L, Kuryaninova V,

Nikitina I, Malyavskaya S, Dolbnya S, et
al. Vitamin D insufficiency in overweight
and obese children and adolescents.
Frontiers in endocrinology. 2019;10:103.
https://doi.org/10.3389/fendo.2019.00103

10. Kim MR, Jeong SJ. Relationship between
vitamin D level and lipid profile in non-
obese children. Metabolites. 2019;9(7):125.
https://doi.org/10.3390/metabo9070125

11. Antonucci R, Locci C, Clemente MG,
Chicconi E, Antonucci L. Vitamin D deficiency

in childhood: old lessons and current
challenges. Journal of Pediatric Endocrinology
and Metabolism. 2018;31(3):247-60.
https://doi.org/10.1515/jpem-2017-0391

12. Plesner JL, Dahl M, Fonvig CE, Nielsen
TRH, Kloppenborg JT, Pedersen O, et
al. Obesity is associated with vitamin D

deficiency in Danish children and adolescents.
Journal of Pediatric Endocrinology
and Metabolism. 2018;31(1):53-61.
https://doi.org/10.1515/jpem-2017-0246

13. Censani M, Hammad HT, Christos PJ,
Schumaker T. Vitamin D  deficiency

associated with markers of cardiovascular
disease in children with obesity. Global
pediatric health. 2018;5:2333794X17751773.
https://doi.org/10.1177/2333794X17751773

14. Bose S, Diette GB, Woo H, Koehler K,
Romero K, Rule AM, et al. Vitamin D status
modifies the response to indoor particulate

matter in obese urban children with asthma. The
Journal of Allergy and Clinical Immunology:
In Practice. 2019;7(6):1815-22. e2.
https://doi.org/10.1016/].jaip.2019.01.051

15. Hauger H, Laursen RP, Ritz C, Mglgaard C,
Lind MV, Damsgaard CT. Effects of vitamin D
supplementation on cardiometabolic outcomes in

children and adolescents: a systematic review and
meta-analysis of randomized controlled trials.


https://doi.org/10.1002/14651858.CD001871.pub4
https://doi.org/10.1002/14651858.CD001871.pub4
https://doi.org/10.1007/s11684-018-0640-1
https://doi.org/10.15296/ijwhr.2020.65
https://doi.org/10.1111/obr.12933
https://doi.org/10.14196/mjiri.32.83
https://doi.org/10.15296/ijwhr.2021.12
https://doi.org/10.1093/tropej/fmv091
https://doi.org/10.3389/fendo.2019.00103
https://doi.org/10.3390/metabo9070125
https://doi.org/10.1515/jpem-2017-0391
https://doi.org/10.1515/jpem-2017-0246
https://doi.org/10.1177/2333794X17751773
https://doi.org/10.1016/j.jaip.2019.01.051

16.

17.

18.

19.

20.

OnSSaw 10

European journal of nutrition. 2020;59(3):873-84.
https://doi.org/10.1007/s00394-019-02150-x

Hanci F, Kabakus N, Tiiray S, Bala KA, Dilek
M. The role of obesity and vitamin D deficiency
in childhood. Acta
Neurologica Belgica. 2020;120(5):1123-31.
https://doi.org/10.1007/s13760-019-01134-2

Duan L, Han L, Liu Q, Zhao Y, Wang L,
Wang Y. Effects of vitamin D supplementation

in primary headaches

on general and central obesity: results from
20 involving
apparently healthy populations. Annals of
Nutrition and Metabolism. 2020;76(3):153-64.
https://doi.org/10.1159/000507418

Ruiz-Ojeda FJ, Anguita-Ruiz A, Leis R, Aguilera
CM. Genetic factors and molecular mechanisms

randomized controlled trials

of vitamin D and obesity relationship. Annals
of Nutrition and Metabolism. 2018;73:89-99.
https://doi.org/10.1159/000490669

Di A, Mele C,
Scappaticcio L, Savastano S, Colao A.
causality
or  casualty? Journal  of
Obesity Supplements. 2019;9(1):20-31.
https://doi.org/10.1038/s41367-019-0010-8
Hypponen E, Boucher BJ. Adiposity, vitamin

Migliaccio S, Nisio

Obesity and hypovitaminosis D:
International

D requirements, and clinical implications

for obesity-related metabolic abnormalities.

4

21.

22.

23.

24,

25.

Nutrition Reviews. 2018;76(9):678-92.
https://doi.org/10.1093/nutrit/nuy034

Marino R, Misra M. Extra-skeletal effects
of vitamin D. Nutrients. 2019;11(7):1460.
https://doi.org/10.3390/nul11071460

Paschou SA, Kosmopoulos M, Nikas IP,
Spartalis M, Kassi E, Goulis DG, et al. The
impact of obesity on the association between

and cardiovascular
disease. Nutrients. 2019;11(10):2458.
https://doi.org/10.3390/mu11102458

Park JE, Pichiah PT, Cha Y-S. Vitamin
D and
roles of vitamin D. Journal of obesity &
metabolic syndrome. 2018;27(4):223.
https://doi.org/10.7570/jomes.2018.27.4.223

D, Kucharska A,
Pyrzak B. Obesity and chronic inflammation
crosslinking.  Central ~ European  Journal
of Immunology. 2020;45(4):461-8.
https://doi.org/10.5114/ceji.2020.103418
Calcaterra V, Regalbuto C, Porri D, Pelizzo G,
Mazzon E, Vinci F, et al. Inflammation in obesity-

vitamin D deficiency

metabolic ~ diseases:  growing

Artemniak-Wojtowicz

related complications in children: The protective
effect of diet and its potential role as a therapeutic
agent. Biomolecules. 2020;10(9):1324.
https://doi.org/10.3390/biom 10091324



https://doi.org/10.1007/s00394-019-02150-x
https://doi.org/10.1007/s13760-019-01134-2
https://doi.org/10.1159/000507418
https://doi.org/10.1159/000490669
https://doi.org/10.1038/s41367-019-0010-8
https://doi.org/10.1093/nutrit/nuy034
https://doi.org/10.3390/nu11071460
https://doi.org/10.3390/nu11102458
https://doi.org/10.7570/jomes.2018.27.4.223
https://doi.org/10.5114/ceji.2020.103418
https://doi.org/10.3390/biom10091324

