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Abstract

This study aimed to evaluate the relationship between the factors contributing to
vitamin D deficiency and its levels in adults, pregnant women, and non-pregnant women
in the city of Zawia, and the impact of these factors on the prevalence of deficiency
according to sex, age, and blood type. The study was on 200 individuals aged >15 year.
Participants were given informed consent, and the data was collected with the cooperation
of qualified physicians and staff. Data were collected from participants using a
questionnaire that included personal information about them and about some of the
factors contributing to vitamin D deficiency, such as age, diet, sun exposure, clothing,
and sunscreen use. Five milliliters of venous blood were drawn from each participant to
determine blood type and to perform the necessary analyses to determine vitamin D,
magnesium, and calcium levels. Statistical analysis was performed using the SPSS
software.

The study results showed that 58.5% of participants were female, with the
majority in the 26-35 age group. 77.5% were married, and 41.5% were employed. The
average body mass index (BMI) for females was 32.06, compared to 28.51 for males. The
average serum vitamin D concentration in females was 16.86, lower than in males (23.48).
The vast majority of the sample suffered from insufficient levels of vitamin D, with cases
ranging from mild deficiency (45%) to severe deficiency (22.5%), while the rate of severe
deficiency reached (17.5%). 18.5% had dark skin, 59.5% had medium skin, and 22% had
fair skin. 36.5% of participants had underlying health conditions. 78.5% consumed eggs,
and 65% consumed fish and vegetables, with 40.5% consuming fish weekly. 55%
consumed fats, and 43.5% consumed milk. 9% of participants took vitamin D
supplements, and 24.5% were receiving treatment for vitamin D deficiency. 57.5% of the
participants were exposed to sunlight for less than half an hour, 94.5% wore clothing that
covered most of their bodies, 83.5% used head coverings, 100% of the women wore
headscarves, 57.3% wore veils, and 56.4% used sunscreen while exposed to the sun. 82%
of the participants had a family history of vitamin D deficiency, including 71.5% first-
degree relatives and 10.5% second-degree relatives. 41.9% of the women participating in
the study were pregnant, 61% had blood type O, 20.5% had blood type B, 14% had blood
type A, 4.5% had blood type AB, and 80.5% were Rh-positive.

A statistically significant positive correlation (P < 0.01) was found between serum
vitamin D concentration and height (r = 0.187), fish consumption, treatment of vitamin
D deficiency, weekly fish consumption frequency (r = 0.250, r = 0.295, r = 0.308), and
serum calcium ion levels (r = 0.289). A statistically significant correlation (P < 0.05) was
also found with egg consumption, duration of sun exposure (r = 0.256), and serum
magnesium ion levels (r = 0.168). Conversely, a statistically significant negative
correlation was found between serum vitamin D concentration and sex, marital status (r
=-0.381, r =-0.272, respectively), and pregnancy (r = -0.688) (P < 0.01). A statistically
significant negative correlation was also found between serum vitamin D concentration
across different age groups and body mass index (r = -0.144, r = - 0.148 in order) and
wearing clothes that cover most of the body r=-0.162)) at (P<0.05).



The results confirm the existence of statistically significant correlations between
vitamin D levels and the demographic and biological variables of the sample, which
necessitates the development of preventive strategies targeting the groups most
vulnerable to deficiency, especially pregnant women, while emphasizing the role of
nutritional education in promoting public health in the region.
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G5 3eS Alall Jxiaal) (apeill o)y ,(Wacker and Holick, 2013a) alall b s
el sty Aal monsy genadl) ghaliiag Sl il (e (UVB) o gsill (ho dumuniicl
7-) Jorfiads€omgr=7 A aall 4 Jsany o(Cholecalciferol)  Jg il o

.(de Santana et. al., 2022 ) Ll spia A 2 (lid ) (dehydrocholesterol

g paly FanlaS Jal) g 2 (paalih it il dmge B 00535 8 21 )

Alac) Jia) Goes 4B 4000300 3 Gaalid ol yiadg o(Blbas ef al., 2024) il
Al Losae IS e 13l sk 0 aliadll (pn Algl iy Loy (Slailly asallly mally il
L asall Lragll daiill o J8 liaS Oslsling ] plana of daadle o5 S cclillaial)
bl Jsddag ag/ahng<e 15 585 (Recommended Daily Allowance (RDA))
de Santana .as/alsas S 10 585 (Reference Nutrient Intake (RNI)) duas yall
Cailla gl DU AaceleaY) A8IARY jealiall e o Gaelidy asseizall 3a3 (6 al, 2022)
0155 a3 bl (53l €3 (ppalish Taglkih 5 aguentiiall 2oLt ¢ olineY) Calial sl
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Jiail) LaDiay cdagadll dacg¥ly Clll alaly ¢ oalaall JSgl Slagds Jie bl
o Jpanll asainall o Ly (oasall 2uaSl Jslis o ST (59 puall (e Sl L 13

(Uwitonze, and Razzaque, 2018) 2 (el Lial) ai)gal)

Lala bygpuall 56 Y B Ally dAesiie pabel ) auald) (B3 Gualish Gl (525 8

3 opalid el O b agall e 5 AT dude CV s e daali (55 Ay 03 Cpalid (il
My 3 Cpalish (bl Leald )9 pally 55 Y 8 Al ddegiia pabel ) (535 8 anall B
YT 23 (b iy Aatiyall gud (abe¥) ST (e 5 e9al Al <V Ce daals 055
oalaily cdasiad) ylad 5alys ¢lgilasdig allaall aVTs ¢ £laY) de o (alidily ¢lghanag D lianl)
Kennel et al., 2010; Holick, 2006) oLu¥) clasiy caall b anallSll (i

.(Charoenngam et al.,2019; Wacker & Holick, 2013b,

JULY) e 5 desane (b Appanll Sl (it Ll (8 S0 > Cpalid (i o)
Sllally Clall Gu Bl jisly «lifly 5oSA Guanld) US e Gulllly Qlally cpialally
Aljazzaf et al., ) sale! (e Llslly dacall (5)5 pn 585 ¢ AT Ajeall Ll 43l
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:(Literature review) ailul) cilujal) .2

3 Omalid jolas 1.2

LS (go dile Jgeantl sl Guadll LasY (mpeil) DA e o (paalih 2 5 aeall ooy
oSS Laag 2 (alid e pladldll glegdll gy Anlall alaadlly dalas)
JS & «(D2) ergocalciferol Jg nid\iSse jls (D3) cholecalciferol cholecalciferol
comnlly ciuaall Sllaad) 1503a)) aleaad) Jeadl Jads 280350 COLSally 31380 aladl) e
Dominguez ef al., ) ddalal el asal (e Wapes callly ¢ aadll apadd) il
cacaal) culally ¢cpally (panlly a3l (639 jaliadll Jads (2021, Benedik, 2021
QU ey ¢ JUEY) g comall AL (ygaally IS ANS5ally cally ¢ Sadl aaly
ByaS LaaS g agiaa 40138 julias dllia. (Lamberg—Allardt, 2006) dslall il il
by () Ay cclend) A€ Cghy @lly 8 La ALY (s dlia (@) aag 3 pali
¢ eally (il Jie daloe (Jo adiady Al Cremy 3 Gaeliadl Loced )l 51320 aliaal) Calias
& Bal 3 (el (e A1 20eS Sl lasin 203 . J2lly €2 (paalih Cilsginnay pusadl (555
(EFSA, 2016) LY Adkud Gp5)s¥) digll asis am dawa o Lliall Zoaal)
.(Benedik, 2021) asy/abyngSoe 15 Jslisy
Ssheusilly pgandlSl) aidii b o909 3 Cualidh (adfy (3a5.2.2

& Dol sS 31600~ 7 Jsaty cdacnadll (UVB) @ dumusdial) (35 4B il oL
Bhall Lo aie lee 35 el ) D oppny Joay sy ¢33 Capelisd U8 Lo ) ks
Afign il G 30 (el 33 aelid U8 Lo Jind ) Geedl) 2 Jajiall Qe (505

Lﬁéﬁ—'\fj il g Saa glST) &g Wlae  jleas e 30 elidg 20 (paalud ced A dhii e



iasg "3 o b Lad 4l Sy o (el (03a0 S cdpasll daganll 500l ) (slaalll Sleal)
gie 4] 5 dvaall LAY 8 S sl 8 Jslial) ) alall 8 abeadl (35 41 24
el algsy Cua cassll ) alesy (g3l o Gualiadl Jasly (539 0 dagerll ygall 8 5 (yaalid Lo
sl JSE 5o 138 J[(OH)D25] o (pelid €y 0a=25 ) PlouSy )na=25-2 (jalis
O pil) o) pmall 30 Gaelid (ggine waal oLl dendio (62 5 el (e Jgliall
Y) ¢ bl JSE abasils 1005 20 com sl (easlall Uil o ) u ciyisiall plasa o
Lis e 3 el (e JSAN 138 L (Lildle S alagils 605 30 ¢ zsbi Jaiill Uail ¢
—1) DSy ma—al=a Gaelid wSo,08-25 o) Aacly MK & abisad g (Bl
[(OH)2D1,25] 5 ¢malid S50 SE-1,25 585 Lnslsn ladill J<a) Y (OHase
Jalse s ((FGF-23) 23 duilll WA g Jales casanallSlg canll 8 siasdl) (535 o) oS
axgiai (e (OH)2D1,25 Ji& .(OH)2D1,25 3 Ul 7 ) (=) duls of (+) 5Ly ) gl
3l e A8l saal) Ogarn DAl poial e My cdauladl Zasbl) ddal) A0 e I
—24-0 (palid aSgyna=25 ajl e uadll e (OH)2DL25 ap 48l cbls
s oLl QWG el jad &l (mes ) (OH)2D1,25 Lisail (OHase—24) Py e
a5l Galaial (OH)2D1,25 3he -ehiall (3 58 s Gaslsn Ladall yes ol
OS] Jiinn gl (aan—a Cpalid Jifise (iS5 pe Jelill Gk oo da8al) claaY)
el agal) @b clignlQl 5L8) Aulglal) asudlSU 8LE e uaill jueil (VDR-RXR)
asadlSU Loy (g 58y (KO (paindlly ([TRPV6] 6 sumall cdleaalal) Lol dlilal
Al Gpalial) LAY 8 aDliins DS e (OH)2D1,25 Lo awall Cayeny . (CaBP)

Ly ((RANKL) 3 LIS (gl easill Jale e Jadia (e yuanl) 5L ) (5050 Las



LAY iy e (RANKL 5 (il diakaall DAY e RANKL Jiies sa5 (RANK
AL Aacall) doalial) LAY 258 Gum dacali Laalie WA ma o e 205Y) Lualaall

(JSE) abial) S0l et (HPO4 72) saessilly (Ca2+) asand\SU AAISH cilgiondl) 303

.(Holick, 2007) (1

Reference range
| <20ng/ml 20-100ng/ml >150 ng/ml

Deficiency Preferred range Intoxication
30-60 ng/ml

L25(0H); D = 24 OHat8 =t GW

.(Holick, 2007) _siugilly asellSll adi B 5)949 3 cpalid aly (@lds :1.2 J<&
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tlgiag 3 (pali [l dusall Jalsall (10 a2l Slla

elall Jia ¢ abaia¥] g laDlie s (535 38 tdualaial ol 3 Gualis Jolis (alesil .1
Glel) (ayas Baeall lae Jisad dabiay Bppalll claal) delies o hbud) il
el S Qs -3 el i 1) ¢ pmn€ll il <ol el Sl gy ¢ el
.(Czernichow et al., 2010) adll kb e 2 Gualid e Ji @l Jolo )

Baal Gaadd) dad [yl o el e e d3lE)) bl eadd) dadl ayall A5 2
ol (I3 aag .(Nagem, 2010) dall (e %40 o ST (it pa <o d2s 20
Al 8 el it aliad) B copudl 8 paEl g lall b3 (i gt
(Thomas ef al., 1998) LIl 5,8l (553 (s

I ol o cdiadall AU (alaly galaddl a8 ilay 28 dabal) i) aleasl .3
Ll o opelid et ) ok e 25 pasall B duSHned) ddee G dlA e
rasall 8 duSgngll dalee & ge 4Dl (Ko WS (Elangovan et al., 2017)
(Cipriani & Cianferotti, 48l chls jpaly g6l Jadll oV 4 a-251
2023, Yeung et al., 2024)

(0193 BaeleSilly ¢ paalal Wy ¢ )lsial ia sa¥) Gans i (aSl) angl 52y .4
P450 asSsuadl Glay) comalally eJgilaislly ¢SV juadly ¢ paunanilly
(Grober & Kisters, 2012) daii je Slldice ) 2 Gaalid Jat (e g e ¢ g2S0)

Gsp s paitar (5 Gaadll g aladiad uew Al o el b mlias) L5

Cadlall Gatar Gus Al darag «%99-92 ds 32 Craliid Ctul %) dﬁ:\j cdaadn)
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ol ) (a5 WY dasiadlly %39 3 cpalid 2 ) (e Qg doncaiial 358 AadY)
Qs %75 Aty 30 Gaelid 210 e i Lea calall 8 Jg fiad €9 0000007 (S5iue
.(Holick, 2007) (aedl) daiY (myaill asall gy ¢ smyall Jadig ¢ anssalls

3 opalid il e iy ) acall Ogan (3 el palial (5355 Cua Dl L6
.(Holick, 2007)

13 Omalid adl alde 4.2

:ggqumuﬂaqwﬁm

.(Nowak ef al., 2016) —ailly alayl .1

& -oabaYl Ll 85S b Cuall g 3 Cpalid el (05S 38 1 pabaY b dlaY) 35S .2
5Ol Lliall Glang A mpall G (apall 528 (g Alia S ey i ¢a8lsl)
-.(Amrein et al., 2020) » (el (ggina (mledily

oseds Al 5aly () o Cpnalih (ggine (i) (a5 38 1 liar]) Ciauag oY1 .3
Gunton & Girgis, ) .alNls «Caraally ¢ jsacally ccDianll 558 i Jia Lialel
(2018

Ayl ekl clae e arall 30l ) cliasl) B8 ()lag (a5 38 1 yekall QYT .4
(Cai, 2019) ekl YT s 5 Las

s A ol (o2l alaall ol diadi ey of S 1allael) Liling alaall )5uS .5
Yl b atly 35 Lae callaal) AES ot ) @l (55 8y cplanll Coaia ) (055

.(Chang & Lee, 2019) 5uslly alkaall Liligy
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xdll 2aan D Le ¢ prdil) gai B9 padaii A Laga Do 3 (aelid canly 1 jeill Jails L6
sab ellad ) aai (a3 of dainal) (b ¢ el gai 3 ualid al i L aaal
.(Lin et al., 2019) . il

3 el el e Osilan Gl (aldEY) o saaxie Cilaa)jeg il )y cojelal ralasy) L7
.(Menon ef al., 2020) i) clisy Lladd daje ST (515K 8

Ol (it LD %35 Aty daje ST Arandly (silaall Galaial) 135l 52l .8
o=l 13gs LoD %24 oty daje ST gl LS cdiandly cpuliad) i £55lke
.(Tobias et al., 2023) &jsl @2l G cdl GaladY L 45l

(8 3 Onalid Sligina (yalias) av) 8y calall Adudagy deliall Jlga (e o paclisd 5 .9
.(Hidayati, et al., 2023) Lu)S¥) (ahel sads 15 5ab3 aall (e

Clgie (aliad) (535 of oSar (i) daal Uy pim 2 cpali aa) 15l uges .10
etal., 2020 ) Lsully Cusuills L) ddlaial 52bjs L) Cilaal L 5 (elid
.(Zhou

(ol pelpr Glgill Loyl Shad Bl 3 (el (ggiane aliadl o) 38 8l alyal. 11
Gy Blll Cunay age sa uadl aclsn calgl) L e liall Sleall adals)) can L)
Isola ) . LYl dama) dawlYl Gaed (e Glads QLEN) (e 3 (el QI . gl
(et al., 2020

Sllied) GULEIL Ll jha Jale 3 el (pali (5S35 14 sl il lilgl). 12

(Ali et al., 2020) LY s Lals g
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sasall g8 Gl gubadl Galadl) ga o (el Gligiee @ilS :Jall Gl 13
Onbad) ye alas) ol dilisinn o SES U8 (DAl ey sall Gubes ln Joaity)
.(Ghanbari et al., 2019) <l oig

s ccxaall 3 el ity Unipe f cpallsl) aal e g o L (0550 8 17 LY. 14

.(Wheeler et al., 2019) ‘éj\hsd\ zLSIL iyl

3 Cmalid Ladl adlds (5.2
T Gabe¥ls bl o 8 (Sly cpabel o o opalid (ol 05S Lo Bl
Gl LS sal e Jaadly (G e (gslall gad) ) Chaall Laliy ccBDliaall
.(Joshi et al., 2010) Uaall Liligs (puladl)
=25 1 Lelady) dacliadl Lwlidl alasill o cpelid el oo cadS) Sa
Lol Jalail) 138 aladind iy eddliall i€l Joa das 35ng e -3 (nelid oS5 ua
ABLaYL 22 (palid uSo508=25 Y1 Loy dlaall DI jues Gullh o Dlall 48]
aelue 55aS cpltiall pauadlClly 4 )all 5330 Cypasn (el ing 233 (el S5 0825 )
€3 (palid (et Alls (A adipe 4850 522l Ogapn 05 L Bale 2 (paalih  uSg pua—25 ]
) poaeal&lly A8yl 5021l (5ayag ¢ aalid uSg 0825 Cligine sale] ) Okl Ciagy
.(Joshi et al., 2010) bl lgaiag
3 Oealid adi e 84 .6.2
Al 8 ey 6o Cpalish i shad e QI o slaad) Jaaiy @lsludl 8 sl Gand oSa

daxkY) Jsluig «(Oberg et al., 2014, Nair & Maseeh, 2012) _uesl Aad il
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«(Aguilar-Shea, 2021, Wyskida et al., 2017) 2 guebid daall 45030 COLSAly
Llially (5] Jaladg) (paxil) sty ((Aguilar—Shea, 2021) sad) Lalaall duslaes
Wyskida ef) diull iy hally elatll (sgially (saluai®¥) auiashl Gawnds ¢ oava (g e
(al., 2017

Jalses 3 Oaalid (ggiue auiil dualie du)y (Abushhewa ef al., 2024) s
Cyiaa b Alas die 192 ,La) .2023-2022 ale DA Lud b 43 Ayl jlaal)
& g cdlall @b laglaall pues e gsind daliie Laade Aili) cde & Cun dald
GlLadl Lgiall docally axally 48l UL dadagl) cOLISA gl Laaally ISl el
OUall Lty 6IS aupe Hlaal aladial &5 22 jlaaY) SPSS zaliyy aladiuly Ll
038 &5 (P <0.05) AV (g5 die Clpuaiall ( Lali)Y) (ggise o aanlly Glilad) Jalad
5 sl Ao (722.96) 5 (£77.04) 3 bl sda & cplsadiall 5oSA ) WY Ao
Y)Y Ay (s [ pae 15.59) oS 3 (el (ggienn Tagia o gl cupglil
o Cpelal g Ljen) il Gl Lady L (p = .00009) xic o il [ ane 11.45)
5 (P=0.894) dilas] AN 53 38 ang Y 4l ¥) cbigina) A Lsline RN Al
o S U< 5 Al el (it Sl 13l LS aladia) o) ol ekl 8
Ol (Gl aag tlY) (ool die LS el eSOl gl (gl Jacgia IS5 cAalall i)
L Opalidll i 33 ea (laky (pfic ganall B i) DS

Lalal) el it (e Waaspe 144 e duadaie 4l (Khames, 2024) s
o Oalid G Ll A ) Aabal) cdse 12023 sless Judl o c0eln A G

Gligiang 3 opalisd (i L3 g ADkal) daaty (oelh dbaa) bl (e dugiall dakidl)

14



shal o . puindly jeal) Jie Cilyiiie diaad @ L poanadlSlly 5 Gaalid iligions (bl 5. 0 sacd\Sl)
e ST ALY GSLal o mlall @ell. SPSS maliy aladiuls Jlasy) Jidal
Ol i i) Jaee o 2 - sl e (734.0 /66.0) Ll b S ¢S Laal
el (gina o) () bl cuplaly - sl e %27.15 %54.2 iy SIS je o cpalid /o
oalesil Baagly 1(%24.5) sSAlL Ljlae (%69.5) byl s Lale J<an B oS o
Ualsd) G ol b)) aags (%71.5) bl die 62 deadll b asadlS g

oyl gl Laglei€ill Ciladl 3$5a Al (Aljazzaf, ef al., 2023) sl

G Lnall Alally 3 Gaelid Ala oy dainall Jals V) 8 Gl L) Al oda cioag
%89.54 s (S . (i 65-26) Gullilly (L 25-18) Guulll cililially Ll (50 306
pgin (o [ abasili 30>) pandall Jaeall cpe il 5 Cpaalih Ciliginn agaad (il GalasY) (s
o Ol 19518 %4412 5 (Je [ abasils 102) 5 (el Gali (e Osiley 1S %45.42
el (8 Sl docs g i)k 2 (el (i asi) L (de [ abasil 29.9-10) 2 paalid (s
(TAG) Cylall DN (LDL) A8LSY (inddia ool (i al) Sligicsas (FBS) aloall ol
FBS cligice ¢l ae i) Lualdy ¢l (sal (BMI) avall A5 jé5e o ¢l
Ll &byl sal Ale (HDATC) Cuslasaell e el ciligicay coadldl oS (sl
Glginn Cladll o o) Laal cjelly L(HDL) & e ool opig ) ad (alissly
el bl a3 el el (g il U SR S5 ¢l e Bl 5 (ppalid

25SH  glais dlia aUsal) iliag placally Al LhlacaYly asill JSUies diladl
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ot () Ayl caaitindg ¢ Kl (ayag Al LoD HT ladl (giayaa (1636 )

iyl EYAD aa dadiyg dunal) Alall o Gla g 58 SISl G o el

i (e Loange 424 e Al duadaie 4y (Ameen et al., 2023) @,ﬁ
Aabal) adfiee = QBRI GaheY GhuaS 3 LAl cblall aud 82021 Juadss )
ag dlagyall Hladll Jaloe %y pall Juae 5 Cpalid e HLEE) Jaes dijeal acadil
s e 0S5 Andpall dse Of il cupglal g ¢ 3hall Glwa S il ()l (G el
cilS g ysSA e (%59.7) 2535 S (e (%40.3) 171 ¢ jisla Lle 30 ap et als
Gsise a2l %27.6 5 cdaadll & 3 Oualid pali o b3 (%51.9) Ll die dnlle
ot Bangl L el (e Loanda ilbigiue agaal %20.5 5 caall Juan (b QIS e 5 (pali
s by caunll AES Hd5a plinly (Y] o s ST S8 duadll B2 alih
o (m b)) iang - O al) lisis b Slbladal (e (gilas 0l Galad¥ g ¢Sl
LAY aba¥) o uaally 3 Cpualih
&b 2 Opalid ety Aadyall Jalsall aaa3 ) (Blbas ef al, 2024) )y céa
() (b Aalal)l il e 8 olie) DA e GUL Caed Eun (Ghall (Ju)l
Al Al Jon Al duhall cilasiy 2021 56805 2020 i€t o 35 5 (el
(srasl) elasy) axsdiol L oluiy) aus o aai BT Jos Ay 3 alid Jon Al
paa3) dalgall ity colas¥) (galal cplall sty (g€ auye Hlasly (i) Ll jladly
s o 4 Bl il cpelal Cus (28 laal) SPSS gmalisy aladinly 3 (el i
b lausie o W) opdaal e ool aie el ppiaadl (sal o ppalid (el Lawigia OIS
(Jydl Jals Geedd) dady (ompenll aie Aol € daalall Geedl) dad (oayall o puali
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Ol Gasas (L) Ol e Jgguall 58 3 (el Ciligins alids) o Gl e
c i) (Ao lsally eyl Balis
el i auiil (Alfalos & Elhammi, 2025) Wyl i) dusadal) dudall e
Jara iy g ¢ (o [ abasili ) 30> Lud cdughll A & (5Kl Blas Liaiye 60
Ljlae LY ) el cVara Hsehs ae o/ 58.3 carly ddle daws 3 Gualid (L)
k) o2 S5y ¢ Ll Jaa el (ale ) 70 — 41 jand) Coaiia 8 DY) jelaly ¢ sSAL
Loo ¢ panll Chiatia (B QLY A Lo Vg e oSl (mmpe (g 3 (2alid (] Sl pal
byl Caady . doaaill LGN Shaall Jalel) 13a dalledd disgie cdax ) dalall 3
O oinlly saally 3 (alid Ciligine G A (Faid et al., 2025) Wbl ol duedaial
Lpde Cilanily dalaie Clilinl 4 Ul pes 23 (L) 7085 ,6<3 708) 138 1416
gl S ) colal Gus cduad) b ((OH)D25) o el (S 500-25 @S5l
LS il 2445 1S3 238 e A 3) cpind) S & anl) 3 el i L) Jaes
23S 5 oY) (sal S el laml e 135 402 o2l 3 Gyl Aumnds ligives cilaas)
Cliginey paiall G ddlas) AVs @l Sy ddnn Al ABle 359 oo blo¥) didas
el S Bl gl Ao gl w ol s 8 (P =0.002 R = -0.081) s ¢l
Glo A a8 gaall of I 8t i 5 o(P = 0.356 (R = =0.025) 2 el gy
cball o3a Laludg ¢ palill Cliginn Ao € JS0 S350 Y Jead) o cpn (B e ol Al
At G pelly dfliad) clhalell e S5 A dalad) daall DA ) dslal e epunll
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Moy 75 e 13 150 les <lla ) (Alshareef ef al, 2025) duly <ol

(3 el Cligine el Lghl) dinae b dibide dude @ilyide BL) P& e il 755
23 &5 (BMI) acad) GBS ji5a uinlly jealls (Bl Lad 3 Gaalid (el A0 s
tdafaliagil (OH)2 2025 12 (palid pats Gligice 1 0 gail) oo Gaalid iligives
cdafalyasils (OH)D: 3025 :38S cligiany tdafabagili 29-21 :34lK je ciligive
D5 ol Dpand) Sl 3 pelid SR B Lasale (38 angy VAl il gl
& 430 (£39.5) dicsal) dpanl) 25l & el i) Jane OIS celld aag . (P>0.05) &Lyl
(ad) 3 (726.6) S A3lae (£29.4) SLY) iy ¢ yandl Jaagiag Gu jral) cilidl
penl) ALS a5l By Jemall (b 3 (palid 555 B (P<0.05) dsilas] A2 0 (3 23
1.25422.10) Liawdl (e Gibey ol 2D (sal S5 8 Lasale (mliss) aa «(BMI)
bl Cralsy (Jefphesils 1.21228.67) raal) Csl (553 33VL &jlia (Jafphsils
Lol LSy LY ol Galiaiy) 138 M ae i) & JE calS s ppalid Shigie o L

138 aa canad) AES ji5al Gy 3 Cpalid Ciligive 8 Jagalay € (mliail aag LS

(i 1645 1S3 129) Liads 293 Lo dualiia 42 (Ahmed et al, 2023) @]

Ol (s 3 (el i L) il alihla dahaie b Gle 505 20 on st jlecl Congli
oially seall Gy 8 L cAanlaall alsall (mas pusiny clad calih diliia b ol
G Aty Aue i) duglial sl alasils WhaS o uelid Giligioss € L Aseddly
O il cpelily «(qupall ey Joball/ahasl€lly il Sliall puaad puenl) ABS i
(Y1 gl (%79.26) 5 sSall oal %25.58 Lgia (55.63) 2 (alid aii Ll Jans
DSl g %23.25) S e 3 Guaid e oSl Ga (%19.45) e Lawy
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3 Ol LS GSlid) e (%24.91) sal OIS celld e sdle (LY sl %16.46
G ol il Ll Jaee lef oIS (&Y ol %4.265 1S ol %51.16)
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