[ Downloaded from journals.tums.ac.ir on 2024-11-08 ]

So) i EEN L?ZfrgumflaJL“Z;VaAJJ_J;H"‘HJJ_JMIL}LVJO_(J_):/;JEam/J;OSbé)gaM/qc_A.a I l ]]VI'

Ol M1 4y o A 31,31 15 Ul CbeS 1D (ypolizg JoSo oo 51 oy

WAV UMY ST ARV i WAVSUYe s nl s YAV VA Sl s 04&

A aalls ol Gaa sl B e D el s oo e pebas b e gty Sl San Ol CokS Siile g 4
2 Pl Il 4 S JLu 00 BV B3 Ul kS s Sl 2D el JoSe

pole olKLls 3 oS 35 slal s (Double blind) 58 53 33bas b alesTlS G andlae cpl s sy
2ot It 6 e 33 A8 sy TS ol e B OLT 51 0kl Ol jlew Glaal S pls gae Sa5
05,5 53 4 3las ssbay 5 bl Ol s b el sl sl s S plonil S st artls b
St ol DDl asliia s adlas glgl 5 ol Lad yavass (i £0) J S 5,8 5 (i £8) dotlte
D aliy 5 oy i (035 ST 5 e 53 Ol (o3 (Slaesls waliin (S5 e Ml aslii
S win 53 a abtle 05,8 A bl 5 S s s sl el aw S el wliss 055 & Ol
wis St Sde 4 sl JpeS SO atin g3 s Ligyls 058 5D cpslus Mallos ety 00 e JaS
3 ged 23l s

VVOLY/AY A/80£Y/88 o5 Sa dbtlde Sl w5 e Osesl 035 L3 Ol Il o jed oSl laacil
) Sl il s lgml 3 s pans (P=2/VA) ANVYEY 08 N /OVEYNE Liipsls 05,8 55 5 (P=2/00))
il ghalae EalS LSls 4 e D sl 008 0L 3 055 53 (St S kS wliin Ll
(P=+/v0Y)

2) Sl S ol Il 4 M Wl e D el s b ool JoSle oS sls 0L adllas ol g ST

gy e 2 15 (S Ol CuiS asliin ol

.(ﬂDQ:.al:.uugl}éJMb‘-lnD WQ}MJMQW

U JypdS s Hlas Jlaxt il b ol dolet! Tizas
ool Lol B oo ps by N0 o
Sl IS s e Bl 3D pslyy oS edd 2 ke lans b
S5S gl ol Il sdyl Cle aS ol Olge 5 350y 1B
JoSa S35 2 53l 0k Iz Il a3 el D el
Ol @b S Spo o Dl plow Lais L SD il

;}A u\? Y| )\ L;Ll:?uﬂ 8};‘ B2 _)JD w.AL.:} oS osls

Tehran Univ Med J (TUMJ) 2017 September;75(6):443-8

http://tumj.tums.ac.ir

lewg\dAuMA:eu
O?‘“}M‘\JL’- u}:.: L‘u.'.:w;-
*rﬁﬁ‘ﬁ‘ Joeo gvaé‘jdi.:i:-

D bl AT 5 g 5=
Dl ilsal Glsal b oz S psle
psle ol «Etlltgy odSCls plol o9 S =F
el laal Gleal syl silim Sy

ol o Ky oS el 00,5
et St o sle ol iyl flad

Ol Glaal lsal gl

Al g (S5l s a3l gal 2 st a.x;..u;*
onld gl (S e o880 L) el
iS5 oy S il
ST 0008YY il
E-mail: abolfathi. m54@gmail.com

PRV

Koo ,gr Siouiuls, 5 S5 Ol Sls s Ol SWl s
S5 L 5wl B, Ol a5 s Gl Sas 5 Cd
il 3 ) lata sl Ol Lot Dl e e 51 5055l

Ol el o Maee Il VY ¢ a8 el 0l )50 5 S w2


https://journals.tums.ac.ir/tumj/article-1-8272-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-08 ]

OblKas 5 aLE dano as 133

o b wcobs) ese glagolen 4 Ml Llgls LD el

(2oms 5 b b ol 5 LSS ps G as b s
S asad 250 ot S e s 3l b S s
238 el Ol g5 4 asdllae ol 5o

C3lys s S 53w olal s 4 e andllae 3550 Ol
O 03 e 5 B B Ligls 5 D peli s JoSe oS
o (Lisyls L 80 5 adtlie i £8) 6 AQ glaesls axlllas
dslis 058 5 Bran Dol JoSe 285 SIS o
(Iran, (Modloys dlg) dly 0veve Sl J 0 Ooysen
oSS L5 sl 3l 4 .l o3 5 Danna Pharma Co Vitamin D)
o Aty Ovven 5 b St J g osde Sler sl 05,8 s
S i g3 o Ll s b esls S a5 Al
(Vitamin D, Danna Pharma Co, (_S1,s 315L) s J S
o ol asdlle sleml sl s 13l slaesls A esls dran)
oS 533 Ohs B Jal Londy (i (D mhaw (Jad
a0t Al sl (s 53 4 a8 555 Cond 5 Sk 0355 (Sl 33
Cll 5 me 55 Oley PSQI aslii (S cllad (S5
Tl Sl Gl 5 s Wlisy 035 S Oley s Loy
Human Iduronate-2-Sulfatase (IDS) | sl 3l D ey o e
Sl 5 1Y 55, L ELISA Kit (Padtan Danesh Co., Iran)
A3 8 eslizul 0 nmol/l

SPSS 3l eslizal U Laesls o 5 4 andllas ol o
B rb.;.l software, version 21 (IBM SPSS, Armonk, NY, USA)
el lie s a5 B s P<e/i0 (gblas mhe
b olaize sl Jbp miy b Ol bbmedl it Sk
awlie gl s S s~ Kolmogorov-Smirnov test 3| sslixl
Stmlis (gl Al eslizd Chi-square test 1 4S (sbs paze
Independent (gLl & 5051 505,853 w03 oS Sloesls . Kle
Gla e s Saltlie Gl uate 3435 &y se > s samples t-test
Rl alie sl o s LIS LT 1 B1S e
A5 S oslizul Paired samples t-test 3l w3 S G 3 e 5 e
Jslas glagasl 5l 35 Jlos Olimss oS alapize 550 3

Mann-Whitney U test , Wilcoxon sigend-rank < zel,l .8

L i ot ol (glo S Ol L3 (glealllae s Sl e
by s oS b bl (S (BBU Ol a3 45 e
03 &K $ss 2 MeCarty baw 5 oS glandllas 3 2L Las D
Ol5 e S AE o3l 0L A ol D sliys JaSa b L YA
loolpl 51 SVl bl D sl s b 1yl o i Olay
(Pittsburg S 5 5520 Ol I aslidios o Mt o
ol 63,8 4 asdlas pl > 4 LEL e sleep quality index)
Lol s ol Il &S Jlosl gla 26 & am g b Ao
Dl els 3l ese el Sl s oS i
s 8 il 25 s e B (B A8 L
ol andllas yepl 51l anils Ol s p D slu s Sl
Hlsl oD b s JoSe e b Ol ColdS el Sla

A s S el Ul Y & S

wron u‘%ﬁ)

(Double S 553 oIl oloslS adllas S Lol iass
Clyt CwiS 2D elis JeSe ) » Gda L oS 54 blind)
DS Oty 4y ekiSaml o Syt O] 4 Maw ally 3131 5
gl 23S el le e B Obl Sharas Jle s Slaal el
old o Ol Wl Gl S s aalles
| o.b;l.f <5 IRCT2015122725723N1
ool Il e Mae 531 alas |y G amalor andllas ol s
Shas wsls e LS5 Ol Il 51 K clews Slsal Led s
TS 2500 Sobae bl asllas 3540 5l 3 Lol e
s ged S5 aslhe ol 53 st gl b ek S s
Gl Bl o eSS ol Pl (Gilay S SO
shael ozils s (Pittsburg sleep quality index, PSQI) S 5 520
s Sk el es g aslla sy cpl Bl s Sl e by
Vo e eagdone 53 mdls S8 i 3 e 5l Lo g Dole axdla
b e «Sosrm Sl Dt aalin y laal 2ils Lo or b
Orelis JoSe G pas pde canlllas 3555 4 ol iy ol
pte andllas 5l 5 2 lajlae 5 andllas 5l ol 4 YL 550 LD
PSSl 23l adllas OLL U s 4 il

FFA G FFI 5 o)lais VD 0,50 I P95 s 05 157 (i sl olitils o Sy ouSiils aloeo


https://journals.tums.ac.ir/tumj/article-1-8272-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-08 ]

tto st PR Lt Sl 5o Sled cpdsS D Groliys JaSo b pemo

05,5 33 o aAlslde OLL 5o cpizmen (P<0/00) Ls S edalis
oS it bl ) Ol Sl Bl 51 g lsbias ool
Ol s Dl () Sl 4 s b Ol Sz Sl
Sl G TS e ol e IS Dl ey
Sigdoes Jale Jiss 51 e @ pl (P<e/r0) s S sdalis
Sl s b 0l (PSQI eled ) Ol Slasel (sl ()
03,5 53 03 Il Gad CudS el 5 Ol e)ss Ol )
S sy ol adlas ol (Y Jsas) (P</00) Wl 3L lsbas
Lol ol Pl 4 Mo Wl s 5 D pslus b0k JoSee
w53 el Ol Ll (PSQL il ) Olyt CodS ss
GBS CkS eped 35 5 2l s By LI (8, Sl
Pyhn Dl
Ee

4D by JoSe doly 00res @lis, O e anlllas ool 55

Gobslae 2o o atis Sl Sdeay S JseS s

S es S 55 55 gl s pite aglie gl ool 03 S oslind
&3 S oslizw! Mann-Whitney U test

Nutritionist IV Software (N- ;I ,lie sl AT hatea

Slp ol C)ha\ Squared Computing, Cincinnati, OH, USA)

A eslizal 0Ll ) glde

laassly
}JJ}JAUW}}QM&LWQJAN#J

anglie (P>1/00) CUEIL 3 (golsbae ol Cls 05
Uﬁj;mu&u@\é;bow a}ﬁj}&.ﬁww;
sl 53 (V Jads) (P=2/0)) cils gbslas (g bl DL
5 S s (bl (o bl Lidlet] andlae (glu) 4 o andllas
Oly s alisy 033 S Ol o 2lE 5 PSRRI P
o3 (P>r0) WS salie B S 13 uL.e‘l P D
Dw,dtijc]aw.labd)\;g)lbl..’wg;}l.u bjﬁ}}d.:{d}\.kﬁdlil.;

andlas )3 ouiS' oS L5 sl 1S gos SleMbI 1Y g

P m=£0) Lig,ls oy 8 M=££) D sl g 0,5 e
Sl il £ Sl Sl
AR YV/4+4/0 YO0/0+) (JL) oy
Wi Yi(vo/00) YACWY/AE) sl o e Mz C‘"“'
a(re) VE(FY/AY) b 5 il
Y(£/80) Y(8/08) ol (VL
VA Ve (YY/TY) M\ (Yo) 55 i
Yo (VV/VY) YY(Vo) 5
AN V(Yo/00) ARICAVAVY) els /s Ayl PER- RO
YYOZAY) VA(E¥/VA) Sl /08
(E/88) O\ Si51
Aty YY(EA/) Va4 (EY/Y) ad S ML o g 3 2ee ol cnz
YY(0V/Y) Yo(eVA) Jake

ol 2 besls s 4B S ki s Jlsles P<t/v0 Paired samples t-test Ose51 * Chi-square test (g bl Osa3l T daissls 5 D ppelns JoSe sdiS il 55 53 e awlis P

Tehran Univ Med J (TUMJ) 2017 September;75(6):443-8

http://tumj.tums.ac.ir

o Oy Sl ol £, Ske


https://journals.tums.ac.ir/tumj/article-1-8272-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-08 ]

OLlKat 5 ALE tano ins

£en

oy S o amlie 5 andllae (sl 5 Il 5 anlllas 590 (slaes S 55 Ol sl 5 el el il 5 il oY g

Py’ P (0=£0) Wiy ls 095 M=££)D il g oS e
BIESNER e BIESNER PO
N ALY Vo /0VEY/N & q/80+YV/88 axdlas (gl ol sl
<o/e) <v/e QVYEY/ 0§ VoEY/AV aalllos (slgml (PSQD
YA <o/ p3T
/04 Y To+£8V/0t £4/AMETA/44 axllas (gl a0 b 0l
oy AR OA/OVEY VAN YY/VA£YV/AN alles slgnl (433) op8, Sl g™
+ /04 ey p3T
o/es AN 0/YY£Y /08 O/AYEN /Y0 axdlas (gl 0,95 0L
<o/ee) <e/ee) [JAREVE2S Vo£1 /84 alles slgnl (celn) Ol g
VY VAR P3
AN A VA/YEVY/A AY/0A£4/4Y adlas gl S Sl
QVAVN AR Av/AQEY Y/ AVAVEY Y/ axdlas slgal (Ao, &)
/YA /Y P3
/YY Y V80 /VA \AAERYEAY axdlas (gl (6,09) DN g3 cpm WS
VA% oY /)£ /10 \VAREZVEA axdllas (slgsl
At AL P3
/44 <A CVVEY/0Y /4 VY)Y adlas gl @ Gl als G an
oYY AR AZEVAYN NACVAN asdllas clgzl Sl (wan 5 L) o,
AL /0 p3f
/A DA \TANZ2VENS V/0V/AA axdlas (gl (o,09) 1395 5, Ses ol
/84 oV V/Y£4/44 Y/ Ve /a8 axdllas (glgsl
DAY /ey P3
v/oY Ya\y \/0Vr /Y VW VY adlas gl S P T RUW- K N
/et oY /8 /oA V/\Aks /Y axdllas (glgsl
/YO0 <v/en) P3

D el s JoSlo oS Tdly3 05 8 53 o Dl Ll Sl 5 s Sl Slamebl ol 5 S0l alio s a8 S I 55 Jlabine P<o/00 7 Llodd Oy Slmedl ol £ Sl ol Laesls

et Sl g W gls 5D el s JaSe e iS55 05,8 35w Sl Ll Slaal 5 Ol gt el el il 5 5 Kke alin © (s iz g, Mann-Whitney U (5,ll & 5050 Lisls

(s iz 51 Wilcoxon (s bl o ga51 anllas (slgml 5l 53 05,8 o 53 ol Dl Slasl 5 il Slasl slmedl il 5 ks avslin (ANCOVA (g bl 05051) Jad K st

Sl D gmelis o sh 008 Jl 5 Bis e sl
D el s Byl (6,50 Slallas 3 55 5 %338 Jle i ole iy
Lo axllas odiSUuul o b odd sl Soladllas a5 ol adys gt L
35S BLl e alex 5l Ll o5 bS5l TS e 5
03 s GO s Dol il Ol el LD el

o peiis 306 Cel a8 5yls jae Bla ats ke 5 O lisls

vy 43,5 (PSQI sl s il ) il kS 3 (P<4/40)
he 4 S S Ky i l 4 allas G 53 OLISan
4 b iS e Jsb sV Dby dmdls 50k D oGmslus
plril UL es 5 Gominak Jaw 5 o andllas G 3 PR P s
OS2 D el JeSe Gias 8 4 S edalie S
ol Oyt 8 A5 o izl Cilises Ol Yl oS O les

FEA G FFI 5 0,lois VB 6,90 P95 05 1t (b posle olCetilsy o T ouSiils aloeo


https://journals.tums.ac.ir/tumj/article-1-8272-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-08 ]

1224 Mohammad Shahi M. et al.

S sy ol 313 5 oSl ety il aalllas 5
L5 ol oS s slse B pas oo 5 ol g oS Je (g le
D el s gl (o b ol edns s b e Jolge Jies
Pl 2D eln s S as el S0 e 5 g (2
oS Jisen il Solem Oy Wl 331 2 D bty JaSe
odd Oblad (g 50lis 68 4wl Dl 4 M oS ol
okl Ol s Eol 5l am ol andlhs s a1 Ll

Dm‘ti}@ﬂch“ﬂ\ﬁ'bs‘L“lJngbww;’}J
sls Olad allas ool il 4l 54 Ol Ll adstlie o S 5s

n;_;b;'— Il 4 des éb ;lj_é\ » D u.:ﬁl:.lj L b Jagn "y
.L.l.>ud.4 3 g b (PSQI J»L«\j{) u\yﬁﬂ.ﬂ.s

DS shade 53 wblLl Sl s dlie sl iKln

oSEls Jrasn 5> O anaS 3 aS a3 il pile wd; A3
IR AGUMF.REC.1394.514 S L 3l ;L3 s S35 p4le
G bl 53 48 (3131 aas 5l 43S 15 A0l 355

33,8 0 i3 5 a5 Uls (g3lugyls &S5 50 5 Llesls

References

1. Frances A. Essentials of Psychiatric Diagnosis: Responding to the
challenge of DSM-5. New York: Guildford Press; 2013.

2. Young TB. Epidemiology of daytime sleepiness: definitions,
symptomatology, and prevalence. J Clin Psychiatry 2004;65 Suppl
16:12-6.

3. Leproult R, Copinschi G, Buxton O, Van Cauter E. Sleep loss
results in an elevation of cortisol levels the next evening. Sleep
1997;20(10):865-70.

4. Gominak SC, Stumpf WE. The world epidemic of sleep disorders
is linked to vitamin D deficiency. Med Hypotheses
2012;79(2):132-5

5. Holick MF. High prevalence of vitamin D inadequacy and
implications for health. Mayo Clin Proc 2006;81(3):353-73.

6. Kim JH, Chang JH, Kim DY, Kang JW. Association between self-
reported sleep duration and serum vitamin D level in elderly
Korean adults. J Am Geriatr Soc 2014;62(12):2327-32.

7. McCarty DE. Resolution of hypersomnia following identification
and treatment of vitamin D deficiency. J Clin Sleep Med
2010;6(6):605-8.

8. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ.
The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res 1989;28(2):193-
213.

9. Ferrie JE, Shipley MJ, Cappuccio FP, Brunner E, Miller MA,
Kumari M, et al. A prospective study of change in sleep duration:

Tehran Univ Med J (TUMJ) 2017 September;75(6):443-8

http://tumj.tums.ac.ir

5anmg 2D by oS m e Tosd e Sl A el
sl il oS (o3l 3l ajls A8 GMae Sl glas,s sl
D plis b Ol 65850 bl podir o a2 cdindls (glazanle
Sl eys3 5 chas Ol CadS L oles ege 3p il
oS lis 5l (S D2 p iy sl e el S
hhdl il ol @ Sl S cal Ll S
1P D2 My s D el s 35S 53 Vs
Tl e il ottt aul il g e O g s 5 4l

@3l 6S s asie &S 3y cpl andllee pl GlaCas sioe
Oy 5 5 S Dl Pl Jle s Sl Plast oS
Cosgdone Sleay 30 9 Aab e oS Jloj (atin i) anllls
o052l 1 A1 D el 5 3508 45 (63131 il 55 Lo 4z
Ol Pl wabiin 31 65 e Sl 4 3L ples axllas
Al Dl CadS i g

D ol Sslize glasss ST Oladllae 3 ol p3Y cpl ol

B s D UML:-} >}¢~SL»L5>\}5\J>}JJ@Y}]¢ Olej 4o

associations with mortality in the Whitehall II cohort. Sleep
2007;30(12):1659-66.

10. McCarty DE, Reddy A, Keigley Q, Kim PY, Marino AA. Vitamin
D, race and excessive daytime sleepiness. J Clin Sleep Med
2012;8(6):693-7.

11. Shiue I. Low vitamin D levels in adults with longer time to fall
asleep: US  NHANES, 2005-2006. Int J  Cardiol
2013;168(5):5074-5.

12. Musiol IM, Stumpf WE, Bidmon HJ, Heiss C, Mayerhofer A,
Bartke A. Vitamin D nuclear binding to neurons of the septal,
substriatal and amygdaloid area in the Siberian hamster (Phodopus
sungorus) brain. Neuroscience 1992;48(4):841-8.

13. Lee P, Greenfield JR, Campbell LV. Vitamin D insufficiency: a
novel mechanism of statin-induced myalgia? Clin Endocrinol
(Oxf) 2009;71(1):154-5.

14. Okura K, Lavigne GJ, Huynh N, Manzini C, Fillipini D,
Montplaisir JY. Comparison of sleep variables between chronic
widespread musculoskeletal pain, insomnia, periodic leg
movements syndrome and control subjects in a clinical sleep
medicine practice. Sleep Med 2008;9(4):352-61.

15. Abedian Z, Eskandari L, Abdi H, Ebrahimzadeh S. The effect of
acupressure on sleep quality in menopausal women: a randomized
control trial. fran J Med Sci 2015;40(4):328-34.

16. Calvin AD, Albuquerque FN, Lopez-Jimenez F, Somers VK.
Obstructive sleep apnea, inflammation, and the metabolic
syndrome. Metab Syndr Relat Disord 2009;7(4):271-7.


https://journals.tums.ac.ir/tumj/article-1-8272-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-08 ]

I [ ] ] VI l Tehran University Medical Journal, September 2017, Vol. 75, No. 6. 443-448 Original Article

The effect of vitamin D supplement on quality of sleep in

Majid Mohammad Shahi Ph.D.!
Seyed Ahmad Hosseini Ph.D.!
Bizhan Helli M.D., Ph.D.!
Mohammad Hosein
Haghighyzade M.Sc.?
Mohammad Abolfathi M.Sc.
Student?*

1- Department of Nutritional
Sciences, Faculty of Paramedical,
Ahvaz Jundishapur Medical
Sciences University, Ahvaz, Iran.

2- Department of Statistics, Faculty
of Health, Ahvaz Jundishapur
Medical Sciences University, Ahvaz,
Iran.

3- Departments of Nutritional
Sciences, Faculty of Paramedical,
Arvand International Division of
Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Iran.

*Corresponding author: Departments of
Nutritional Sciences, Faculty of
Paramedical, Arvand International
Division of Ahvaz Jundishapur
University of Medical Sciences, Ahvaz,
Iran.

Tel: +98- 613- 5554330

E-mail: abolfathi. m54@gmail.com

adult people with sleep disorders

Abstract Received: 07 Apr. 2017 Revised: 16 Sep. 2017 Accepted: 21 Sep. 2017  Available online: 22 Sep. 2017

Background: Sleep quality may be directly related with vitamin D serum level. Some
studies found that people with lower vitamin D serum level experienced a lower sleep
quality. Consequently, this study aimed at determining the effect of vitamin D
supplements on sleep point and quality in 20-50 year-old people with sleep disorders.
Methods: This double-blind, clinical trial was performed in Golestan Hospital of Ahvaz
Jundishapur Medical Sciences University from November 2015 to February 2016 on 89
people with sleep disorders based on Pittsburgh Sleep quality index (PSQI).
Participants of the study were selected based on inclusion and exclusion criteria.
Patients under study were divided into two groups of vitamin D supplement and
placebo recipients by random allocation. At the end of the study, the data on 89 subjects
(44 in intervention group and 45 people in placebo group) were examined. Participants
in intervention group received four edible pearls, each 50000 IU vitamin D, one in a
fortnight. To placebo group, a placebo capsule (edible paraffin) was given one in a
fortnight. Before and after intervention, Petersburg’s sleep quality questionnaire,
Depression Anxiety Stress Scale (DASS-21) questionnaire, international physical
activity questionnaire, general information questionnaire, sun exposure, vitamin D
serum level and three-day food record questionnaire were assessed and recorded for all
participants. To analyze data, Student's t-test, Chi-square test, ANCOVA, Mann-
Whitney U test and Wilcoxon statistical tests were used.

Results: Mean score of Pittsburgh sleep quality questionnaire before and after
intervention was 9.45+2.44 and 6.75+2.97 respectively (P=0.001) in interventional
group and 10.51+3.14 and 9.7343.04 respectively (P=0.18) in controls. Based on the
results of the present study, at the end of the study score of Pittsburgh sleep quality
questionnaire reduced significantly in vitamin D recipients as compared with placebo
recipients (P=0.001).

Conclusion: This study shows that the use of vitamin D supplement reduced sleep
score (PSQI) or improved sleep score, reduced sleep latency, increased sleep duration
and increased subjective sleep quality after modifying confounding variables in adult

people with sleep disorder.

Keywords: serum vitamin D, sleep disorders, vitamin D supplement.
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