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Extended Abstract

Background and Objectives This analytical cross-sectional study aimed to compare serum
25-hydroxyvitamin D [25(OH)D] levels between Muslim women who wear a headscarf and those
who do not in Narathiwat Province, Thailand, while analyzing factors associated with vitamin D
levels after controlling for physiological confounders.

Methods A total of 100 female participants were equally divided into two groups: headscarf-
wearing (n=50) and non-headscarf-wearing (n=50). Serum vitamin D levels were measured as total
serum 25(OH)D wusing Chemiluminescent Microparticle Immunoassay (CMIA) at an ISO
15189:2012-certified laboratory. Data were analyzed using descriptive statistics, independent t-test,
multiple linear regression, and logistic regression analysis.

Results The mean vitamin D level in the headscarf group (18.92 + 7.34 ng/mL) was
significantly lower than that in the non-headscarf group (25.22 + 8.77 ng/mL) (p < 0.001), with a
large effect size (Cohen’s d = 0.776). Multiple linear regression revealed that headscarf wearing was
the only statistically significant predictor of vitamin D levels (B = -6.05, 95% CI: -9.16 to -2.95, p <

0.001), after adjusting for age, BMI, and eGFR (R? = 0.231). Furthermore, logistic regression showed
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that headscarf-wearing women had 7.16 times higher odds of vitamin D deficiency (95 % CI: 2.72 —
18.90, p < 0.001). None of the headscarf-wearing participants achieved the optimal vitamin D level
(= 40 ng/mL)

Conclusion and Recommendation The findings of this study indicated that Headscarf
wearing is a significant independent predictor of lower serum vitamin D levels. Clothing-related
physical barriers reduce UVB-exposed skin surface area, substantially limiting cutaneous vitamin D
synthesis. These findings support targeted vitamin D screening and supplementation strategies for this
high-risk population, while respecting their cultural and religious practices. Future studies should
incorporate quantitative sun exposure assessment, dietary vitamin D intake, and genetic
polymorphisms to more comprehensively explain the remaining variance.

Keywords: Vitamin D, Headscarf, Preventive Medicine, Narathiwat

a a < J { o o ' 2 a
Fnuuaillueges lnuniunmdAyaenIsNIANaveITEUUNTZANIAZIIAILDATY
4 T
Yo IUANTY AADAIUNITIIIUVBITZUYIANA ULz A WD Famsviadaiualuszezenn
pdINanszNUABgUA N luna1eIEUVYDIT 1N Tasiosaz 80 voada1liudlusanieldnn
[ PPN @ v A W = A Yo ] A
msduanzinamislaesidoansillemad (UVB) vazinig Idsuiiu Tnyuinisnsens
o = [ ~ < 9 A =1 Y] o PPN o .
FudsgmuomaasuiidadiuiisudaniealaMeuAUMITUATIZHNAINUG (Amrein et al.,

2020; Charoenngam & Holick, 2020)

I @ o '
Uszmalnoidluilszmaluvadounianududuvessd UVB genaoansdl uaniz

' a a 1 Y 3| 4
wiedniudlunguaes Insdiauilulymaisisuguiueuuds (Hidden Burden) Tagwy

' Y )
uuﬂﬁ'mmnnzmmmuu?\muqﬁuaﬂmmﬁaﬂunﬂﬂ A (Chailurkit et al., 2011) AzNDU
=~

] 1 o 1% a 1 a a {
TfuNTadeMUIBUTITH NYANTTY MTUAIMBLATIDTIN TasmmIzMIHanAaLAALl

1 1Y a 4

a a a a A v Aa G e’dyd 1
INTNANDTZAVINMNUANINANYT I ULFILAANUDEITIANNNNMAAT ‘]Ji"lﬂ{]ﬂ”limuliflﬂﬁl”lﬂﬁl”m

U U

4 1 % -
foundavelsemaundou (Tropical paradox) (Setiati et al., 2008) AN UADONYNTHIUAITY

H 9 1]
(4 . . a v 1 L
9UNWIZ Vitamin D Receptor (VDR) ﬁ‘W‘]J1ulﬁf]t§ﬂ’ﬁa18“111!@‘1/]’35Nﬂ?ﬂi’)ﬂ’ﬁ\ﬂ%ﬁﬁiﬂi%ﬂﬂ

Y o

a 1 [ a ; ! 4 . oy .
AUANNULASNITAN %QﬁWaﬂ‘igﬂﬂﬁluﬁﬁﬂ%']\iﬂ@qéllﬂ'lwﬂWﬂﬁzﬂU'JWWNHEWHﬂ'NLﬂm"W (Bilezikian

;4 v
YA Aa @ Y

9 = 2 9 A v & o A =
etal., 2021) ﬂ1iﬁ’lﬂJW1ﬂq1JﬂiH$‘]JﬂﬂﬂclUﬂu1LLa$3J@ﬁ’Ju‘H‘uQ “VIﬂ‘HW'L!‘V]W’J‘ﬂﬁﬂJ a3dd UVB
=

& ¥ a o Y oy v = P ¥ o
anauraolszuiuiovas 8 MeunUIooay 18.59 Gluzg”lumwmquﬂim Waedl¥naisy

NIAINHIINENBEUIIBNAIVUATUNS T 18 DITUA 3 Heney — B1AN 2569



86

A
Princess of Naradhiwas University Journal i‘n@g

dy A I Y A A a 1 [ da Aa A .. .
L!ﬁﬂllﬂﬂuWHﬂJuLW@iWulﬂﬂﬁiﬂﬂ! UVB NINGINDADNITAUATIEHINUUA (Judistiani et al., 2019;

a v v

Y Y Y 1 v
Neville et al., 2021:Osmancevic et al., 2015) 195n151UnTas1emeauIsaaaiunmiINd i s d
9 [ Y v
UvB lduinnindesay 80 - 90 YoINUNAININUA (Odhaib et al., 2021) damaliaasnuaanie
laraluanvuzainaniinnudsinenmiiszauiniuadinilserinsna ldedelidedan
[ 1 ) Ly [ A A Y A [ 1 =)
HanszNUAINaNdeandoInuranguINlszmaniusunnemamn lndifosnu Taowundes
d' a 1 = = = d' 1 1 =) =) = 1 1
nawgalntlasemeluaigielssilielinnu@esnen 11 nisaInINUAFININGUAILAN
(Al Attia & Tbrahim, 2012) 1uiReITUNIINUNIUITIUNTIW Ui nIAaeToa: Tusenifesldn
1 [ Y- a [ av
duduaNuFuRuT luNAMUAeINY (Gill et al., 2024; Mohd Saffian et al., 2022) 4911398910

{ a [ 9 [ 1 a { ]
Uszmandusuniausisulndimeenuiszmealne iy yvuadouazouTaiide N31991UDE14

4 Y

aduavenmsaandaguasyzianuduiusiuszAuIniuana1n111Una (Lee & Stevens,
Y

2022; Nichols et al., 2012) uenanHmsany lugiionas Inedamuinlesesunisuasniesuas

5911911 1015 NNARBTLALIANUA IUANEULIASINY (Chaabane et al., 2025; Chailurkit et al.,
= g)/ dyd 9 4 o v A Aa A A Yo [ o

2023) m3AnyInTeid ldnasimssuunszauIauamunuimei lasumseensuluilagiiv

Y

19 4 [ a

NANUNUINTFIULALTLAVYAUAR (Makris et al., 2021; Pudowski et al., 2023)

v
fl]\Wi’Jﬂ‘L!STﬁ’Nﬁﬁﬂi%‘lﬂﬂiﬂllﬁ@ﬁ”lﬁlﬂﬂﬁﬁn\liﬂﬂﬂ’n%jﬂﬂﬁg 80 ¥09152¥ININIVIUA

a 1

Tagaasyaandiulvguasmelnilasemeauvdnmauiyoa wu Msamdnursodngy

a

v A o 9

= & Id o A v W =1 . v [
Asvy Feouiluladenaamsduiasadasansi i le@ail (Ultraviolet B; UVB) suiluiladedida

g

a

1 o a a {a @ a I o % a { a
aonisdunsgdaniuanaamiie mawdyuiuuniyganmaudaawiaasyadu

@ [

a ua @ @ 4 L)
ﬂgﬂﬁﬁTNﬁﬁﬂﬂ’NﬂJﬂiﬂﬁ”I!Lﬁzﬂ’ﬂllﬁiJﬂﬁhlﬁ] Iﬂﬂfl'ﬁﬂi”luﬁﬂﬂ N3 ANIDIULAZHANATD UUD

= Y A2 Ao A o W 9 o v A d'
AT U fﬂ5ﬂﬂ}l1?’]5\1uﬁ]qujﬁ@‘ﬂﬁzﬁﬂﬂw\lﬂuwmﬂyjallﬂ16]511!ﬂ15ﬂTWuﬂNW@iﬂTiﬁQlﬁiquﬂWW%

agdaa v w G4

N EY AOANRDINUIDTIanazdadnyalMaTmusITUvesaaIyaay Taol layulasumlaq
WOANIITUMSUAIMEAINNENmMaUILAed 1 la uasudeagiudinadoyamsAnuindutiuns

Tunsunvesdsvdasmsuaunialdvesdszmealneg TasmmiznsnFouneuszauIaniuasening

a

assnammag ldaawdgulutiiauisnalaens (Jaruratanasirikul et al., 2023)

o Jd o

M3YIAINNUANANUFUHUTAVNITAAAIVBINIANTZAN ANNTEIAD 15ANTZYN WY
o a (% { A a [} <
myhnuvesszuugiduiuidalnduazmsanasvesaussanmniumeluszeze ed1alsn
[ = = o ] a A
awnnrangumsanyatnlszmasudalszmalne §alinussanunesziaineingas
[ dy = a [ [ a KR o A 1 4 9},:'
ANNYNVOINITIH AN TUAAT YA ANTINIAUITITNE TAATI DIGINFDIINVBIBIAANNINAIT

1A5umMsARYUNNIAY (Bouillon et al., 2022; Munns et al., 2016) #9AAADINUUUINIVBIANIAY

NIAINHIINENBEUIIBNAIVUATUNS T 18 DITUA 3 Heney — B1AN 2569



87

Princess of Naradhiwas University Journal

aou 13veuratsemea’lne (Endocrine Society of Thailand) Nuuziirldidhse Janznsedianiiug
Tungualinnu@esge wu AnlinisUndasemeliada uasuideiiudnadoyaauia
1 v Aa a a % o & 1
HANTENUURIFULDUMIUAINMBNAZ NMTUTTATZAUINTUAGANAR (= 40 ng/mL) Fasuiluaons
NNUVITEUY 9 ﬁf’ijll AUDEIUHNIZ T Y (GrassrootsHealth Nutrient Research Institute, 2023;
. o o a A o = = a a ~ o
Wimalawansa, 2023) Tagmwiz lussriausiinandslulinsanyusalSnunaiuauilde

4 o v o Jdo ' ' U
iumumﬁam‘mﬁaﬁuﬂummauwuﬁmﬂanamwmﬁm

a a v
NIDUUHINANITIVEY
Y 1
W@lu”ﬁﬁuﬁnﬂﬂ”ﬁﬂﬂﬂﬁuﬂﬁﬁmﬂﬁﬁill!ﬁ$1’iﬁﬂ:ﬁ;TL!L‘;INTJ58%ﬂﬁﬁllﬁﬂﬂ31ﬂ1§ﬁ?ﬂﬁ1ﬂ@ﬂ
= 1 1 v A a A A 1 [ v v A o =
AsyzelvdInaneszALInNUA U [25(OH)D] INTL!ﬂ”IﬁﬁﬂﬂTiﬁlJWﬁﬁﬁﬁﬂaﬁﬁTll'JTﬂlﬁ@U
= & v o w @ Ja A ada @ o Y 9 = 3
(UVB) %Q!ﬂﬂﬂﬁ]ﬂﬂﬁTﬂﬂﬂMﬂ?ﬁﬁﬂLﬂi']%‘ﬁ')@nlluﬂﬂﬂ'lﬁu\‘] TﬂﬂﬂWﬁuﬂiWﬂTﬁﬁﬂNWTﬂQiJﬁi‘H%L‘]_]L!
@ a v A a A A I @ dy @ awv
ausodase uazseauImiualuaen [25(OH)D] wWuaulsaw UBDNITNUIINNANTIUNTTIVY

v A o

‘W‘U’J'qu driuIaneuazn1TRiIuYedla (estimated glomerular filtration rate; eGFR) 9193
a a ] v A A AR o PR o 1 . A 1%

andnadeszAuIMNUA damvualiiludauls3au (Covariates) tionIuANNANIENUVRITITY
[ J a 4 @ 4 J @ ) @ v A a A 9 g’/ 4
aananlumsianznanuduiusssriedlsdmsunsudanassauianiud lgnunas
WINTFIUAINA (= 30 ng/mL) HALILTAVYANARA (= 40 ng/mL) MVUUIAAMTAIUATUGVA I

oy

ada a v
I5N1IIV8Y

Uszminsuaznguazens

aw y 1 I Ay a a J @
N15390A59 T UM TIVUFINUATICHULUNIAAAVIN (Analytic Cross-sectional Study) Tu
T =) A A [ [ [ [ a ] Id 1 Y 1 1 9 =
nguaas Ineyaauneideed ludsiaunsna wiveen iy 2 ngu Taun nqueaiuinquisyy
1 ] ° 1 @ ] a Jd o

Ltazﬂqu"luﬁ’mﬁ}mqu?ﬁyz NMUUAVUINNQUAIDY T Iﬂﬂi%ﬂTﬁ?Lﬂ51$Wﬂ1u1%ﬂ"l'iTlﬂﬁ'E)‘]JVl"N
A0@ (A priori Power Analysis) WU 1U51nsH G*Power 3.1.9.7 §11SUMINATOU Independent t-

test IAgMruATzAUTedIAY O = 0.05 51119NINATDY 1—B = 0.80 LA YUIAINTNANAIAK I

9 ]
U % L] U o 1 [

Cohen’s d = 0.60 1anquAI9819UA1 45 18R0NGN FIT0TIMIMUANGNAI0E19T 50 T18ADNGN
do A . . . Yy ~ 2 v A
591 100 519 tnunAaLaen (Inclusion Criteria) llﬂ!,tﬂ 01991y 25 - 80 1l a¥tiulanie 19 - 35 kg/m?
[ @ Y a IS o a J o
p1deludandaus1sna Wuilszdwazdusonaauinly Informed Consent INMNAADDN

' { 4 @ <
(Exclusion Criteria) laun §niin1z lai¥on (eGFR <30 mL/min) Tsadnuis n1zmisgaduved

NIAINHIINENBEUIIBNAIVUATUNS T 18 DITUA 3 Heney — B1AN 2569



88

Princess of Naradhiwas University Journal

o Y U Aa Aa =2 YAy Yo a A A A A
a1 ldunnses anwAalnAvesszuunszgnlasase saudednlasuimdudidsunielu 3 Wou
ADUNITINATIVY

insaananlFlumsddy

A A

wseeledtulsznondie 2 dau 1dun 1) uaevnwazuUTLAndeya (Case Record

=2 9

1 aa 1 [ o w %’ o 1
Form) TTuiindoyadiuyanauazdoyanieaain ldun o1y sz ia Tsatseiidn dnin diuga
@ a 4 v Aa a Aa oA
HAZAFUNIANY LAT 2) mimammiwmzﬂmmmuﬁwNﬁ’mﬂgmmi (Laboratory Analysis)
Tasns197aszaulIaiualui@den (serum Total 25(0H)D2/D3) #7835 Chemiluminescent
. I a { Y] ] 1%
Microparticle Immunoassay (CMIA) G?NHJuﬁmmgmﬁ"lﬁ’sumssmm ISO 15189:2012 Lleggous U
Aa o aa o a 4 [ o a a . .
11!\111!'Jﬂﬂﬂﬁuﬂ‘ﬂﬁulﬂ NITNTIVNUATICH 52U 25(0OH)D mtuumsﬁ’wﬁ Chemiluminescent
Microparticle Immunoassay (CMIA) Tae141A309 Abbott ARCHITECT CI8200 U@ reagent kit
ARCHITECT Vitamin D (25-OH) ﬁﬁ@ﬂﬂﬁﬁa 119 National Healthcare Systems Company Limited
(NHealth) @111 ve) #91850n13505090105511 1SO 15189:2012 taui luiuses 4042/50
d' - as = a thJ o d‘ (% 9 9 ;
ANWINYY (Precision) ‘lJ’l’N'J‘ﬁfﬂﬁ@]i'l’i]llﬂ?ﬁﬂﬂﬁgﬁ‘ﬂ‘ﬁﬂTﬂLﬂﬁWu (CV%) NIgaUANUIUUUA
(Mean = 16.80 ng/mL) 111D 2.7 % tazNszaUAMMTUT UG (Mean = 39.15 ng/mL) 117D 2.0 %
- 4 A e A 2 44 g
NTADUVINYVIATDIND (Calibration) ﬂ%uuﬂﬁ‘i@ﬂﬂiﬁmﬂaﬂu lot reagent Taal% calibrator 310
USHN Abbott MInIUANAMAINAG U (Internal QC) 1 Taaa1uaN 3 52AD uazePUSUNAATY
4
NN Westgard Rules
N3AIIVAVLAMN NI IO
Ya = o ° 1 < A I as
HuIv CMIA 3ZUANUIUNIZHNINIT LC-MS/MS mamﬂuaﬁmmgm( Gold Standard)
[ d' 1 Y 1 gx 1 Yo o Y ax A [ Y a wAa = [
L!ﬁlu@ﬁ%’lﬂﬂ’q%ﬁ?ﬂEl'l\‘]“l/lQﬁﬂﬂﬂqul’lﬂi‘ﬂﬂ'li@]i')ﬂ')@ﬂﬂﬂﬂﬁlﬂﬂﬂﬂuﬁluﬂﬂﬂﬂaﬂﬁﬂ'lil@fl'Jﬂu
. = 1w g‘/ U () Y a . . . ] 1 IS
Systematic Error ﬁnm”mumtmmqu"luﬂaclwmﬂ Differential Bias ttaz Jinsenuaemsulseuiiou
J 1 o A Y] a 4 Aa oA Aaa
531(?31\1?7@% mmum’mmﬁamﬁmm 3mL Iﬂﬂuﬂlﬂﬂi‘lﬂﬂ"ﬁl!w%ﬂ o ﬁ)ﬂ\i‘]_lg]‘]_l@ﬂ"IiWﬂTﬁ?VIfJ"l

[ a o 4 4 a [ a a 14
IiQWEJ”I‘]ﬂﬁﬂﬁfJ”Im’NNH”Iﬂ"I?me AUSUNNYATAT UN1INYIAYUIITNATIBUATUNT

3

a U |

NANFIBENY

9
Aawv A

@ wa a aw 4 a @
Iﬂi\‘]ﬂ'li'mfluulg]jiﬂﬂ'li’ﬂuuﬁﬁ]'lﬂﬂm$ﬂii3Jﬂ'liﬁ]iflfﬁiillﬂ'li'mﬂﬁlulllg‘lﬂﬂ UN1Ingnay

MInNNEaN

o a

a o { [ o 1 o 1 @ ¥
ginviadiad @y COA No012/65 FuNTUTE 20 tHI0U 2565 NguM0a19NnT 1w AT B9
[ 4 g Ao [ a 1 a o
TanszasAuaziunouniitendvazdoatazaiun lunUIEUEeT15IMNI5I90 (Informed
Consent) PBUINTINAITIVG TAsa U300 UAI00AINNTIVE Idaaoanal Taglulinanszny

las aoMssny ML

NIAINHIINENBEUIIBNAIVUATUNS T 18 DITUA 3 Heney — B1AN 2569



&9

Princess of Naradhiwas University Journal {N@ 4_:;'

ad I Y
ABMINVIIVIINVDY A
o a < ) ' v A =3 a 2 g 1 A
mmumsmumagaiummu% 14 NINHIANN O 18 1AM W.A. 2565 “BQUJ‘LIGK'N‘VI'ﬁﬂ']W
mﬂ1ﬁ1uﬁﬂw5’ﬂu51§31ﬁ§ﬂ§mmumuﬂﬂﬁﬁnﬁn’ﬂ LﬁﬂaﬂmmmWmﬂﬁaumﬂmmﬁuuﬂmm
I
f@N1a (Seasonal Variation) uaﬂ%’miﬁﬁmmm;mu (Community-based Recruitment) 1y
g ¥ o A oo A o Y1 Y Y ax A
VUABDULLID mﬂuuﬂma@ﬂﬂqumammmmmmmﬂmuﬂul’smwmmammna@mmmmzm
(Purposive Sampling) 1182341 uaT uIUA 9819 luLAazngua1L 1AM (Quota Sampling) LAy
v
"uuﬁﬁluﬁmﬁlwtﬁ@ﬂéﬁ}ﬁ’m\‘nu’mEJGmJIﬂammﬂanﬁ}’mﬁmiqmmuﬁzmﬂ (Convenience
. = o A . P . Yy F) dou A o
Sampllng)TﬂlelMTﬁﬁﬂ']ﬁaﬂﬂ'JTJJa']Lﬂﬂﬁ (Bias Minimization) llﬂllﬂ ﬂ']iclslﬂﬂﬂl“ﬂﬂﬂmﬂﬂllﬁgﬂﬂﬂﬂﬂ
{ [ ¥ 1 U o A [ 4
‘ﬁl”ﬁ}N\‘]'Jﬂ mmSaﬁ]ﬁeummﬁu@ameQaﬂymzﬁugmizﬁawﬁmﬂqu HAZMITAUUUNTAUNYU

Taegi9eTaonsa (Figure 1)

Initial screening

n =126

Excluded n =26
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Enrolled in the study
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' ’

Headscarf-wearing group Non-headscarf-wearing group
n=>50 n =50

Figure 1 Flow diagram of participant selection process

NIAINHIINENBEUIIBNAIVUATUNS T 18 DITUA 3 Heney — B1AN 2569



90

Princess of Naradhiwas University Journal

@

3 @ { . . o A A
mimwﬁ’eyamuﬂﬁﬁﬁﬂm (Data Collection of Study Variables) mmumﬂ@aé’na
] @ J { o 1 @ a
Tagasannsreiumsdumvainuui Inssadwawuuudeounwimvualdarmih dwlsdoase
o A a Y =) [ v Y Y Y = gl/ zﬂ'
Manae NYANIIUMITINAIAQUATHE 1A 1AENIT0NNFNITINTINAAGUATHENNATUUDBBN
9 A ' o <3| 1 o ' @ ' Y 1 1 Y '
uontuwse I nazswuniiuaesnguaiudinoy dauaussan laun o1y dimin daugs
o A wa o w Y = Y Y1 1 = = P
avrtivaane uazilszia lsalszdiaa lannnyszidiouvesdiinsuuaazsie Feaanzidion 139
[ A o o 4 a [ a a d o
T3aNe 1A TNUINFUE ABZUNNIATAT UHIINGIGIUIITNATIFUATUNT AINITHIY
[ @ .. Ay ¥ A v oA @ 9
Y9319 (€GFR) fM1I091N52AY Serum Creatinine N Id9nmsniziaen luiu@ernuTagldaums
CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration)
§ < o A
nMsnuaguANAaIaaeulun N udeya (Error Control) AU IANIATNTS
' o L4 a o y o IS
31lszms ldun 1) msdunival laegiseTasasannireie In1sdaanudanduinasgiu
ReINULAZAA Interviewer Bias 2) M13191z1d0aNNI1wAuHUMS Tug19dIn0wies iloaan 1y
AunlsvesszauImdudanasediusiawnalvesiu uag 3) Ared1udeannnasnIzyale
Y
1T @ a 4 a wa 1
wueaunysziou (HN) iy Taetinmatianisunndvesnoilfiian1s NHealth Tinsiu
1 : I . a o [ a ua
anuzmsaIumaguisyzvefdnsan Fedeiluns blind Msunsizd luszaudesfiians
(Laboratory Blinding) %201]09 U Detection Bias l@pe1aiitlsz@nsam

a d
MIAANHivoua

U
'
Y v A 9 as v

J o o aa o 1 o o w a
mi]Enmﬁzwumg‘aﬁj’wiﬂmﬂmﬁn‘iﬂgﬂmdﬁa@ﬂmuﬂmuﬂmﬂt};ﬂwﬁa Nnsgay 0.05

U

Usznouaie 1) aaFanssaul (Descriptive Statistics) HAAIANRAY AIUDEUVUNIATIIV LAY
$080g 2) Independent t-test (M 01F oM oUAUNAOTLAVIAITUATEHINNABINGUAIDE I

i a 4 v o v A Aa A %
3) Multiple linear regression analysis A1 8T8 LAV I UA Iﬂﬂﬂ?ﬂﬂhﬁ’allﬂiﬁgﬁu

v A

914 AYUNIANTY Lla$ﬂ1iﬁ1ﬂ1uﬂlﬁﬂﬂ (eGFR) 14a1g 4) Logistic regression analysis Hon1199e

a

MUIEAMIZVIAINAUA (serum 25(0H)D < 20 ng/mL)

a v
WNan13iv8

b4
o (4

NNMIAANTOINGUAIDINNUTVVTMINAANN TUFIITLELNIANNMHUANIHNA 126 518

v
[

" A9 9 gldl [ ] = YA a Y
WUNWURYNAANDDN 26 51Y ﬂﬁgﬂﬂﬂﬂﬁﬂﬁj‘ﬂllilNTuLﬂmcﬂﬂﬂLaﬂﬂ 14 518 Ejﬂﬂ&]!ﬁ‘ﬁﬂ"ﬁﬁﬂi?ﬂﬂ"ﬁ

Y yax g

] 4
510 wazdnidoyalunyszidion liauysel 4 5910 s10azideaudaaly Flow diagram (Figure

Y u

Y

' aw 1 J 1
mmmcﬁuamm’mmi’aimmuﬁ"m 100 518 LLUQLﬂHﬂQ?Jﬁ’J‘JJP\T"IﬂQ?JﬁiH% 50 919 Uaznqu

[ 9 = 1 o ] 2’, [ A Y A [ A =
“lua’mmﬂqmiyz 50 318 ﬂQllG]’JE’)EJN‘VIQﬁi’)ﬂﬂ@ﬂﬂﬂ"lﬂlﬂﬂ&lclﬂalﬂﬂﬂﬂu 0 49.56 £ 15.31 1 uag

NIAINHIINENBEUIIBNAIVUATUNS T 18 DITUA 3 Heney — B1AN 2569



aauaaalu Table 1

Table 1 Baseline characteristics of participants by headscarf-wearing status (n=100)

Mean £ S.D. or n (%)

Clinical
Characteristics Headscarf Non-headscarf p-value
background
group (n=50) group (n=50)

Mean age (years) 49.56 +£15.31 49.22 +£17.56 0.918
Body Mass Index (kg/m?) 2546 +4.7 24.75 +£4.53 0.445
Kidney function (eGFR) 90.03 +£19.61 86.93 +24.48 0.486
Underlying disease Hypertension 16 (32.0%) 16 (32.0%) 1.000
Diabetes mellitus 8 (16.0%) 6 (12.0%) 0.773
Dyslipidemia 31 (62.0%) 26 (52.0%) 0.419
Menstrual status Premenopausal 26 (52.0%) 24 (48.0%) 0.689

Postmenopausal 24 (48.0%) 26 (52.0%)

Note: Continuous variables compared by Independent t-test; categorical variables compared by Chi-square test or

Fisher's exact test. *p < 0.05 indicates statistical significance

MINMINATOUAIADA Independent t-test WUITZAVINHUA TUTTUVBINqUAINAINGN

o w

f5be (18.922 + 7.34 ng/mL) mnngu liaaumnquAsee (25.22 + 8.77 ng/mL) peniiied Ay

9

NNADA (p < 0.001) Taslivuiadnina (Effect Size: Cohen's d) MR 0.776 Faog TuszADgY
aqueaaalu Table 2 1A8 Crude mean difference (-6.30 ng/mL) Aod@IUANALNOUMIAIUANT TG
sUNIU YUz Adjusted mean difference (-6.05 ng/mL) AvEIUANHAINIAIUANAILS 1AuA 01g
v A 1 a I'd = VA ~ [ Y Y I

AFNIANIY AL eGFR MIUMIAATIZHANNDADDINY Y FIn1nanauiouaniosnaadliimu

N1dea1 9 919 lidIHaRANIANANYDITEAUINNUATE NI NTDINGUAIDY S
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Table 2 Comparison of serum 25(OH)D levels between headscarf-wearing and non-headscarf-

wearing groups

Group n Serum Vit D levels 95% CI p-value
Mean + SD
Headscarf group 50 18.92 +7.34 16.84,20.99 <0.001*
Non-headscarf group 50 25.22 +8.77 22.73,27.71
Crude mean difference -6.30 -9.51, -3.09

*p <0.001 by Independent t-test; Effect size (Cohen's d) = 0.776 (large effect); Crude mean difference = -6.30
ng/mL (unadjusted); Adjusted mean difference = -6.05 ng/mL (95% CI: -9.16 to -2.95) after controlling for age,

BMI, and eGFR

4 o 1 % ] v A a 1 1 9 [} 1

oS MUNNGUAIDEIMNTZALIMTUANUNNgUAINAIAgUATHE L dadIUA1IZY1A
a Aa A 2K 9 =~ v Y J 1 9 = 1=
AIMTUA (< 20 ng/mL) gedefovaz 58.0 theunuiesay 18.0 Tunguluaiudaquisvzuaz 1id
AlalunguaiudinquAsvzUT5q32AUQANARA (Optimal Vitamin D Level = 40 ng/mL) A9UeAY

114 Table 3

Table 3 Distribution of participants by serum vitamin D level categories, classified according to

Endocrine Society criteria (n = 100)

Vitamin D level Headscarf group Non-headscarf Total
(n=50) group (n=50) (n=100)
Deficiency (< 20 ng/mL) 29 (58.0%) 9 (18.0%) 38 (38.0%)
Insufficiency (20-30 ng/mL) 18 (36.0%) 33 (66.0%) 51 (51.0%)
Sufficiency (> 30 ng/mL) 3(6.0%) 8 (16.0%) 11 (11.0%)
- Adequate level (30-39.9 ng/mL) 3 (6.0%) 5(10.0%) 8 (8.0%)
- Optimal level (= 40 ng/mL) 0 (0.0%) 3 (6.0%) 3 (3.0%)

Note: Vitamin D categories defined by Endocrine Society criteria: Deficiency < 20 ng/mL, Insufficiency 20-30
ng/mL, Sufficiency >30 ng/mL, Optimal = 40 ng/mL. Between-group differences compared by Chi-square test; *p
<0.001

a L4 1 aa t4
Waﬂ'l'i'JLﬂﬁ13ﬁﬂ'JUJﬂﬂﬂﬁ]&lWﬁﬂﬂﬁglﬁWINLﬂaﬁﬂﬁﬁ']iﬂiﬂwEﬂﬂiﬂ!ﬂ’ﬂu!tﬂﬁﬂﬁ’)uﬂl@\i

v a a ay yy ' 9 = < v oA A
i%ﬂ‘U’J@HiJuﬂtlﬂif)?Jﬁ$ 23.1 (R?=0.231, p < 0.001) LLﬁ%‘W‘U’NﬂTﬁﬁ’JNmﬂquﬁ‘i]ﬂ&ﬂuﬁ%%ﬂ!ﬂﬂ’)ﬂ
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anuduwutiusrauiIaiiuaedelifod 1Ay n19ad@ (B = -6.05, 95% CI: -9.16 to -2.95,

p<0.001) utizaruanade Auey avstiuiame uaz eGFR adaaaly Table 4

Table 4 Multiple linear regression analysis for predictors of serum 25(OH)D levels

Independent variable Estimate (B) SE 95% CI1 p-value
Headscarf wearing -6.055 1.564 -9.16,-2.95 <0.001*
Age (years) -0.112 0.070 -0.25,0.03 0.112
Body mass index (kg/m?) -0.193 0.171 -0.53,0.15 0.263
Kidney function (eGFR ,mL/min) -0.047 0.052 -0.15, 0.06 0.364

*Statistically significant at p < 0.05; Overall model: R = 0.48, R2=0.231, F = 7.13, p <0.001; B = unstandardized

coefficient; SE = standard error; 95% CI = 95% confidence interval; covariates include age, BMI, and eGFR

dy a I'd .. . U A A 9 = S
UBNIINUNITAUAITIEH Logistic Regression W‘IJ’J”IﬁGI'iVIﬁ’JiJN”IﬂZ]iJﬁiB$3JI€Iﬂ”IﬁﬂHﬂ

=2 1

ANWUA (Vit D deficiency levels < 20 ng/mL) ganngu IamdsyEae 7.162 1911 (95 % CI: 2.715

to 18.896, p < 0.001) #a4A1UANTITENIUNNA
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1 Aa a o o 2 Y o '
MelaFatauaINAv19N1N18AIN (Physical Barrier) TA¥I1NNTEUIUNITAINGT (Demay
etal,, 2024) HANWUAPAARDINUITUITBVD Nichols et al. (2012) wudasnamwyalnilasiame
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