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iii -Chemiluminescence

iv -Centers for Disease Control and Prevention
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i -Institute of Medicine (IOM)

ii -Australia/New Zealand Bone and Mineral Society
iii- Endocrine Society

iv -International Osteoporosis Society

v- US Geriatric Society

vi- European Menopause and Andropause Society

D3 (aelia g pabie

oo D3 Gasls g (ool paie tandiy s 550 b el
D3 (aelis oy 0 JooislS 55080 -V JoaS b «S s gdipe
2l g oe a5 sy 5o B i £l sle £l gel Lo 3
LawhiSs; Jio ol se 53l mad Gask ol ) ool s o
O 5 olT a5 soliiiul ( oldl s (350 (Juad s
29 LB 5 (SLaaS Al Ho w8 elad adil e
Ve LS50 i 40 aa sl i gy 50 (53058 oS Eiels &S sua
el aalsa 1 Guelis g aalg ¥re s w63 )6 diids
GBS Ol ad s Baa L i, 50 b Guled e <)
S gy Ol sl b (gl SIS L @l Gaelisg
ol ws slasa, gl 3 soliin] o) e Ha ol o yan
Ol O el (BLS w8 oy slagand) a5 4
o aalpal niyolel Baok

e olie Sk e e slalie 5 lid b
o2 58 slagoll oo slagale Jols D3 Gueliys
o olie Gl il ol o il 5 §readS 80, ol
sy ol 8l i slaass) O soliw Ho Jsane b
o) e 4o LSl 4K el sud alas 5 ol
saly Ar Sl i b olie plie Gask 5ID3 (peliag
LS s (LSl pue e B L Mes 555 00
D el (uS dlal plie mlie 3a5b 51D Guelins
suly s sladlle 5 cudl pibolual (aline olae ol se
oS sa D el s 0 50aS 51 O3 00 Ghss Gl 51 &S
Olo=l 5o Jlw 00 BAVA uldl 5o sud alad) )y s a0 S
LV Glose amle 5 oad oS (A8 L aS il podiie
TS el 1y wligs 5 usse D omelis g 3 wassu A

pomire D el g Lo snds A2 slalid sl gl 5o
S0 ead A sladd 51 gusaae 0l 4 e iees 5 Ciead
Ol o8 crle 5§90 Spuan a5l Ol (Kan (5l
Slosas by al o e B lae ¥ 4
@il 23¥ D Gaalia gy 0da 5 o8k Gl S sa
ol D Gaalia g b pud (52 sl (rslin (2132 J pumne
L sanid 36 Sl g s ol 1500 4 (ghialllas
DB s 3550 D felin g (8w Sl 51, D (el
slacsy b jo el g ol (soBul € wl (ol e wials
Slb e BB e Hy ol S asse ol
adlenls algidny OLolsa OIS Ra 85 s (idsculs,
2 o5 b LS, D el g 453 51 oSl sl &S


https://dor.isc.ac/dor/20.1001.1.16834844.1400.23.1.7.1
http://ijem.sbmu.ac.ir/article-1-2882-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-21 ]

[ DOR: 20.1001.1.16834844.1400.23.1.7.1]

PFev g,/ L}'.;Jlgfi;! solod agw 9 Coes (50500

LHal panaigilio g jayi19)3 22£ ignlan dd

Lapaas) (A g daws g3 D (aalis g oudd das 93 S s Hluadie 9 cuulis elacs —Y Jgua

D (aalin g S e ol 52 D (y0lis g canalio qeloca

D (aalin g ugaas S yas

, . . o ; o P
(390 99 Hallins aalg) (SArdstse 5 p5550) (SAddstse 5 p 5 550)
$.n >y, <\- M Qa3 ale 3 sudie 43S
[ >y <\- MT.;;J.AC_\A)LMC,A_;J
Ae oo s >v. <y. S el Sy sl
Aeomte >Y. <y. 8l g Wl J1sie 5 o) sl (rani!
Aeo—1-
>Y. <y- M5 e sl (Lo Gpanil
VeremAee Jlu>o0 )

Yeeoo\o >y. <Y- VI, yaT saz cpanil
Aee=e- >y <y. B g el Ml Gyan
>y >y <y- I Sl plasalls cransl
Y omA- >y <Y- L a,0T 5 Shsse (b)) e

_ qe—g <Y. M sscalis sl A

*Scientific Advisory Committee on Nutrition, tHealth Council of the Netherlands, jInstitute of Medicine,
§Australia/New Zealand Bone and Mineral Society, 9National Osteoporosis Society, || Endocrine Society,
**International Osteoporosis Society, 7TUS Geriatric Society, {}European Menopause and Andropause Society

3 S ol st sl Sl slalaal, L s D ouelis s
D Gaalis TU Ve g s L Glass gl cn age dlea
aalgorees L gloss s IS el (S sitad] b 3
aaly Ve ) ol ey s, Jolbae LoD gaaling (Alallas
il e IS ol suz yand) b g3 a5ia A B ( Lallys
ol s K3 fpandl g8 ol G CBAT (6] s (guaaie Yy
Wl Ll ol e allis Gal Gua 31 lagT (o e «S
St S uls o 455 ol | Jadu G Sage ol
Galay JoSo S5 Glsie 4D (eliyy Sy 45 Baae (S
Lo 93 B ymn (e i3 0 sae eadl «S Jla o el
il o 4o aSh fo0 g oy ) ABAL slas s S Lo sud
LLad 50 LD galis g s saaS Glass 512 5L 950 sl
Vi) 80 gad
Sasan Gl sl plas L mbs oS gl Koo 6
Yo oD gueli g mocs by (sl 45 alenls oLt
550 09D Gaelbgaals Ve v e ums i i o a S50
559 LD Gaeling 5a5m3 4 s Leol Aa M oins IS
D ool s s ol el 55 G2y Gaalyon e
sad ol uslge 18,8 Sl 5o b Ve sads ol 80 ) s
aaly Vers LEVor s fan il Some wa o S 4
il ki st slgidi sud Gaad! bw 534S D el

ii -Institute of Medicine (IOM)
iii -Endocrine Society

3ol 05 T (sl (BB sl Dsia S Koo i

oMy 60 S a3 D el g 51 eadas 4 4SS el )
ls b oabis clallhe sl o Kl oA slagE))
JeSo (A5 50 1S 4o ol 0 s ol pan a3l
S sale) sl gl (S g oS ¢l D oaeling

5 alisa glaglas dapls ju (o sads) Lo slay
o\-oVY

ol 035 53U olalllas (A s SSse (b
P s o (S8 lalllas N S g gt b 15dl
s 4 S1 g wladls yy adsie cpl Gleys Lo D uelis g
Olobas ol s 59 D el s 3l smanplias Lag T 5l
saaltie |y e 53 Sl 53l 5 i M sl
9D Cpeliny (a3 s cogem 5o o " iles g
Vol sy olallae 4 5l by S i gie
Opel g s (il (50 (gaanie Sleyo slaas3,
oot ol 5Ly a ST LY. Jilaa 4D
9D paelis g 0 aaS sud soly Llis «S pl b da 5 b Lol
3T e ol s (LT Bhlae Ha s !
UL.:udL;u_ﬁnal_aJUa.nc_gLLuhﬁ)h)dbuyg‘mA
e 5 aBinsa 505 3oob SID el s @il o sas oo
ol nlie plas 0 D el g il g plae
Sosme 4o D Gaali g a sl Gl agdd TS

;‘é\,u}.n)fdl_a.a‘OLAJJG‘H.JJ&@M&})‘J

i -Covid-19


https://dor.isc.ac/dor/20.1001.1.16834844.1400.23.1.7.1
http://ijem.sbmu.ac.ir/article-1-2882-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-21 ]

[ DOR: 20.1001.1.16834844.1400.23.1.7.1]

Fa% D ol g 55008 Olays 3 s

DKot 5 Fodio jligs 5

A 0 sl BB et 5o D3 s D Gaelisg
99 O (Sl (b slalaial ) SSI 358 0] 50 4ea (38 S
g 1) adls Guyians 5o S alaS a5 a0 s S s, 058
Slgiding 1, D3 L Gleys 58 (A S e dra 5 Oleyo
sSle (2l D3 Cia e gen wiile Gala olse Lo s o0 sad
I, (25 OH Vitamin D) JssasralS Ly Lo yu ¢ Bl 5 (suS
o ead ol uylse dn da i L wilanls L1538 e gl ) o
sladm cos—e © Ol 59 D3 Gaelins Gass pusiess
our et 3aya LoD aeling o gaeS oy gualy 00
aols—e 23S 53 Sise g suls sad 4 CBAA B S58A ual g
23 p AP saa o D el s Gl 330 s
aliie b yme 5 lisabal o pm 5o Tk walpa S3 e
A 51 (550 S iy G381 D aalin g pebans STl
L S Shla ol pasadn 0ia s s slagyui
Wooil (5 b oo HLad 1) asa (soaaie ol JIKa
09D Gaelis s bl Glie S cdils aa 5 b (i pa
YLV ogaa yo83) )SYlfaiu_\d_} 8353 paald b ol 8l
daas alS Garae o 4 gulydl po el i il
el o ey Joole by caisls HI3 D (il s las
559D Gral iy BLS lie Gyime pue w il s
0rrer L5, 50D puelingaalg Yorr BYor s suiyludss
S olanl 51 osd oo dam gi aiaa £ 5N GEA Y A ualy
8) 9313 (S T sl o D Gl s o 2l
o i Gl e il Somly wls) el Huds
29L8e LD paling wa 51 Gl (il Jlaial ¥ e
Slos ulas 4 035 4a s adl e Sal sad A
S oS sla sl dadeSe saaie gl g3l 3ok 51D Gueling
o3 a2 D (el s e sane
Al W81 50 aad D el s Jlad JS oS J g shaelS
8l mad 9 aacalS (il dl Hlaa b aS e 0 g o) dun 55
48 iy Joalse 5o b8 e JSil Gl S sad 5
Tasd alodl wb pald el by @ ol b
poY Gless S g D Geliy g o s s 5Se 5l
pae odas s s gy Jlaial wile (gu)lse o 5wl oo
slo Y LY D el o saaS adle usa g b gols I umse

CJ°—‘-“J‘£'}—5‘€4—°C’J\9—‘AJJ4SW¢“-“‘°-‘&<:“AJ:‘J’1’

i- Body Mass Index (BMI)

2L LS 18 4 as e Wb € (6 Kau age e
G0 =10 031 et S el D el s ) b
ajle Jla ppe jo g aaly G Bils slag K el
£0 51 YL o caoel st € a5 S) 08l 4Bl sla
oba Giul3al diile ool se cul (Sas il e 5o 8 S50
ool o€ lallias Lol bl ils Gas 0 oae) 5 (Siusid
D Craliing YU Lolie 5 aslaols Gl |, Laslse
Bl g3 oad 4S Wl pad suliial ¥ KA LY A58 o pee
soaan Ll (5 58 wal g (uSe 4 0 sl (A S5l 5508
23 e S YY LY (YL sl 50 e 5 e Jrals
Jlaial aS cpl 0 a5 b Y sl e D el s Sl s
L e samus 5 (il sl S ags) (oamalS sla
sl 5o a SBla Vo LN b 51D el
Oaad Sl slalaial,y S3S1 sl co Giulis) D Guelisg
D el b oo sarse o lsie 0 15 D Gl g sl
£l €S 5l 5 sms JLaial ool 4@l M 51 S s
(b sae Gl pesads D Gaeling wa ) 3 Somby
Pt Gl S 5 o) ealSomla b Gl e
Sue Y b slallas 3 okl aadi oS Sl B ol el
29 p RSN+ 1D ol s prlann caenl g ta 5k ool
A4S cl sud Gadidie e ol 5o 0 sl A S L
S 5l o dso o el Eore Glhse 0D Gaelins asas
23 2SS 3 i 0D el g Gial3él e oJL
Ole D2 Gaaliy s @dlou inpa ol sads Sl e
L s sacse alasl dels (Jlos T 5 438a g0 58 aalgoer s
Vo sazd D Guelis g
Oless sl D Gaeling g0, -8 g5 pasad 5o
5ol €51 L (D3 ppaal ) Jsoieal 1S 51 Baac
4o gaaaie olallbs ol sud sulii) (D2 yuelss o)
S aslaals yy Lasa ol 58 ool 51 aloS 58 b gleyo (e
L™ D20salin g b oless (Aoe s TD3 L Gless (A
i satan s Wa g (Ao 4 S les gal a3
e 5oy DI L anlie 50 D2 Gaaliy g i 5 S e
S gt el Tl w350 5V (oo o
Soge 4 S D el g Sl (o8 cmndd tadly oo 592
pos 9 ol D3 fpelin g w sl oo AL S 53 S35 58
sat bl slallhes cpl SIS0 € (It IS T L oS
el D2 chpm 0D el s (50l S8 G iy e
Baae Lo,y 38 50 &0 A 5 ol o S Jla 5o


https://dor.isc.ac/dor/20.1001.1.16834844.1400.23.1.7.1
http://ijem.sbmu.ac.ir/article-1-2882-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-21 ]

[ DOR: 20.1001.1.16834844.1400.23.1.7.1]

PP Cudgos /o L};’-’))’f"‘ ol g S (50040 Ll panglgilio g Jiyiigr3 3ac gntan FA

QJHQ—_}DO&AL—:&JJJ—*ASOLAJJ&GAH.C

ey o SBS  (g55 S50 SLe 0

el aals o ee loae D el a5 -V
ol 58] Cuiw ol 381 ST 8 G8A A a4 dGda
salle 5aa SSL Y Slas D ol y mlace
9ol Gme b (il ane &) g Ho o sal A

oia e slagban S S g ool yig

D ol g o saae (ualS 51 (5 S5la 550 A
Ol 4 SSlaa b D Gaeliy s b swiplaeSs (Lo
0 v SiSlaa Ly 5, o8 Al aaly Yo
o Lol Bl g 55 e GEA Y L Ll anl s

el o8l o 4 da 5 i ladSS 50 asad ol

aabige sosre D gl sl sladase

ol pela 5l o9 S JmteS L less A

Slalgaciag

09 (Bblie 5u D el g wsaaS psnds (s ()

D maliey L ik olse 3l 3G (¥

s (gras5r O 3 53eS g ak

S g S 5k sl S

Oless 5 pasnid gl (Yl S g (¥

WSodise dra s 5588 5u D Gaeliy g w S

Aol asa s s 16y Seuba

S OBsn 5 s Sl @il (a5l0 £ g pdlie B las

RV P-4

References

Hilger J, Friedel A, Herr R, Rausch T, Roos F, Wahl
DA, et al. A systematic review of vitamin D status in
populations worldwide. Br J Nutr 2014; 111: 23-45.
Pludowski P, Holick MF, Pilz S, Wagner CL, Hollis
BW, Grant WB, et al. Vitamin D effects on musculos-
keletal health, immunity, autoimmunity, cardiovascular
disease, cancer, fertility, pregnancy, dementia and mo-
rtality-a review of recent evidence. Autoimmun Rev
2013; 12: 976-89.

Zakeri Z, Sandoughi M, Mashhadi MA, Raeesi V, Shah-
bakhsh S. Serum vitamin D level and disease activity in
patients with recent onset rheumatoid arthritis. Int J
Rheum Dis 2016; 19: 343-7.

Bagherniya M, Khorasanchi Z, Bidokhti MS, Ferns GA,
Rezaei M, Ghayour-Mobarhan M, et al. The Prevalence

}JJ&JMWJJJ—_AA&LAJJbJJJS-::DQ_{AL}iJ
0 aal A suiS S s LudSs

S yaSdagis
pabis 5o Lgis 5 a8 S lsie 0D Gueliny )
S o5ls age OB Glsatl el 5 aanlS
Sl LA sLag Lol ol age slao Slae

S o (5508,

ol Ol Yl 55 cpman 5l e 3l Gl - Y
oMo (i Logac 4SS i ca D sl g 0 5aaS
s J8laa 0305 e ue )l yu o Lol il e
Ot (S b (o aiibe Jlgatial (2550

-3 gl

srola BB D ol g 9 5uaS B 528 gl i 8 Y
Yo 3l oaeS D Gaelis g (o o Lol s plas s 5o
ool Ly ailgi e S 5 L o 0 S S
Gl ol sie 4o Lo gac wadls ol yan St
S o 43S SIS 50 D Gaeliy g 8 saeS

6l g el YU D aling 5 50 pact 4 51—
b e e 53 0 81 an (5l Mad T (558
kA Jelse spas co—e Ho b8 Gl b
ol o O soSe )l

oSl D fpelis g mlad (s 1o OBoL (e O
ol D aaliy g (eaS 55008 YO g0 s o (558

5o D ey S pe S L ol 1
(el a5 S gdne (iaad g S gy Ho (SIS

cras 5o D gaeliy L sad (A2 plae sl ge 4

of Vitamin D Deficiency in Iran: A Literature Review.
Current Nutrition & Food Science 2020; 16: 1015-27.
Deluca HF. History of the discovery of vitamin D and its
active metabolites. Bonekey Rep 2014; 3: 479.

Yasuda H, Shima N, Nakagawa N, Yamaguchi K, Kino-
saki M, Mochizuki S, et al. Osteoclast differentiation
factor is a ligand for osteoprotegerin/osteoclastogenesis-
inhibitory factor and is identical to TRANCE/RANKL.
Proc Natl Acad Sci U S A 1998; 95: 3597-602.

Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon
CM, Hanley DA, Heaney RP, et al. Evaluation, treat-
ment, and prevention of vitamin D deficiency: an
Endocrine Society clinical practice guideline. J Clin
Endocrinol Metab 2011; 96: 1911-30.

Hossein-nezhad A, Holick MF. Vitamin D for health: a
global perspective. Mayo Clin Proc 2013; 88: 720-55.
Plotnikoff GA, Quigley JM. Prevalence of severe hypo-
vitaminosis D in patients with persistent, nonspecific


https://dor.isc.ac/dor/20.1001.1.16834844.1400.23.1.7.1
http://ijem.sbmu.ac.ir/article-1-2882-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-21 ]

[ DOR: 20.1001.1.16834844.1400.23.1.7.1]

#4

D ol g 55008 Olays 3 s

DKot 5 Fodio jligs 5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

musculoskeletal pain. Mayo Clin Proc 2003; 78: 1463-
70.

Arvold DS, Odean MJ, Dornfeld MP, Regal RR, Arvold
JG, Karwoski GC, et al. Correlation of symptoms with
vitamin D deficiency and symptom response to choleca-
Iciferol treatment: a randomized controlled trial. Endocr
Pract 2009; 15: 203-12.

Sandoughi M, Zakeri Z, Mirhosainee Z, Mohammadi M,
Shahbakhsh S. The effect of vitamin D on nonspecific
low back pain. Int ] Rheum Dis 2015; 18: 854-8.

Saliba W, Barnett O, Rennert HS, Lavi I, Rennert G.
The relationship between serum 25(OH)D and parath-
yroid hormone levels. Am J Med 2011; 124: 1165-70.
Sai AJ, Walters RW, Fang X, Gallagher JC. Relati-
onship between vitamin D, parathyroid hormone, and
bone health. J Clin Endocrinol Metab 2011; 96: E436-
46.

Priemel M, von Domarus C, Klatte TO, Kessler S, Sc-
hlie J, Meier S, et al. Bone mineralization defects and
vitamin D deficiency: histomorphometric analysis of
iliac crest bone biopsies and circulating 25-hydro-
xyvitamin D in 675 patients. J Bone Miner Res 2010;
25:305-12.

Chapuy MC, Pamphile R, Paris E, Kempf C, Schlichting
M, Arnaud S, et al. Combined calcium and vitamin D3
supplementation in elderly women: confirmation of rev-
ersal of secondary hyperparathyroidism and hip fracture
risk: the Decalyos II study. Osteoporos Int 2002; 13:
257-64.

Moradzadeh K, Larijani B, Keshtkar A, Hossein-Nezhad
A, Rajabian R, Nabipour I, et al. Normative values of
vitamin D among Iranian population: A population
based study. International Journal of Osteoporosis &
Metabolic Disorders 2008; 1: 8-15.

Munns CF, Shaw N, Kiely M, Specker BL, Thacher TD,
Ozono K, et al. Global Consensus Recommendations on
Prevention and Management of Nutritional Rickets.
Horm Res Paediatr 2016; 85: 83-106.

Perez-Barrios C, Hernandez-Alvarez E, Blanco-Navarro
1, Perez-Sacristan B, Granado-Lorencio F. Prevalence of
hypercalcemia related to hypervitaminosis D in clinical
practice. Clin Nutr 2016; 35: 1354-8.

Vatandost S, Jahani M, Afshari A, Amiri MR, Hei-
darimoghadam R, Mohammadi Y. Prevalence of vitamin
D deficiency in Iran: A systematic review and meta-
analysis. Nutr Health 2018; 24: 269-78.

Kaykhaei MA, Hashemi M, Narouie B, Shikhzadeh A,
Rashidi H, Moulaei N, et al. High prevalence of vitamin
D deficiency in Zahedan, southeast Iran. Ann Nutr
Metab 2011; 58: 37-41.

Azizi F, Zade F, Ghazi A. Prevalence of vitamin D
deficiency in Tehran. Research in Research 2000; 24:
291-303.

Tabrizi R, Moosazadeh M, Akbari M, Dabbaghmanesh
MH, Mohamadkhani M, Asemi Z, et al. High Prev-
alence of Vitamin D Deficiency among Iranian Pop-
ulation: A Systematic Review and Meta-Analysis. Iran J
Med Sci 2018; 43: 125-39.

Heshmat R, Mohammad K, Majdzadeh S, Forouzanfar
M, Bahrami A, Ranjbar Omrani G, et al. Vitamin D
deficiency in Iran: A multi-center study among different
urban areas. Iran J Public Health 2008; 37: 72-8.
Available from: URL: https://www.academia.edu/do-
wnload/50248095/Vitamin_D_Deficiency in Iran A
Multicent20161111-25477-1phy2jo.pdf

Farhud DD, Mehrabi A, Sarafnejad A, Sadeghipour HR,
Rahimiforoushani A, Rokni MB, et al. A Compr-
ehensive, Epidemiological and Ecological Descriptive

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Study on Vitamin D Status in Iran (308005 People, from
2009-2018). Iran J Public Health 2019; 48: 644-54.
Khosravi-Boroujeni H, Sarrafzadegan N, Sadeghi M,
Roohafza H, Ng SK, Pourmogaddas A, et al. Prevalence
and Trends of Vitamin D Deficiency among Iranian
Adults: A Longitudinal Study from 2001-2013. J Nutr
Sci Vitaminol (Tokyo) 2017; 63: 284-90.

Palacios C, Gonzalez L. Is vitamin D deficiency a major
global public health problem? J Steroid Biochem Mol
Biol 2014; 144 Pt A: 138-45.

Awumey EM, Mitra DA, Hollis BW, Kumar R, Bell
NH. Vitamin D metabolism is altered in Asian Indians
in the southern United States: a clinical research center
study. J Clin Endocrinol Metab 1998; 83: 169-73.

Ziaee A, Javadi A, Javadi M, Zohal M, Afaghi A. Nutr-
itional status assessment of Minodar residence in Qazvin
city, Iran: vitamin D deficiency in sunshine country, a
public health issue. Glob J Health Sci 2012; 5: 174-9.
Mithal A, Wahl DA, Bonjour JP, Burckhardt P, Da-
wson-Hughes B, Eisman JA, et al. Global vitamin D
status and determinants of hypovitaminosis D. Osteop-
oros Int 2009; 20: 1807-20.

Alagol F, Shihadeh Y, Boztepe H, Tanakol R, Yarman
S, Azizlerli H, et al. Sunlight exposure and vitamin D
deficiency in Turkish women. J Endocrinol Invest 2000;
23:173-7.

Delavari A AS, Aladini F. Report on the status of risk
factors for non-transmissible diseases in the Islamic Re-
public of Iran. Tehran: Ministry of Health and Medical
Education, Department of Health, Disease Management
Center. 2009.

Tai SS, Bedner M, Phinney KW. Development of a
candidate reference measurement procedure for the
determination of 25-hydroxyvitamin D3 and 25-hydr-
oxyvitamin D2 in human serum using isotope-dilution
liquid chromatography-tandem mass spectrometry. Anal
Chem 2010; 82: 1942-8.

Makris K, Bhattoa HP, Cavalier E, Phinney K, Sempos
CT, Ulmer CZ, et al. Recommendations on the meas-
urement and the clinical use of vitamin D metabolites
and vitamin D binding protein - A position paper from
the IFCC Committee on bone metabolism. Clin Chim
Acta 2021; 517: 171-97.

Burnett-Bowie SM, Cappola AR. The USPSTF 2021
Recommendations on Screening for Asymptomatic Vit-
amin D Deficiency in Adults: The Challenge for Clini-
cians Continues. JAMA 2021; 325: 1401-2.

Bolland MJ, Grey A, Avenell A. Effects of vitamin D
supplementation on musculoskeletal health: a systematic
review, meta-analysis, and trial sequential analysis.
Lancet Diabetes Endocrinol 2018; 6: 847-58.
Czernichow S, Fan T, Nocea G, Sen SS. Calcium and
vitamin D intake by postmenopausal women with osteo-
porosis in France. Curr Med Res Opin 2010; 26: 1667-
74.

Ceglia L, Nelson J, Ware J, Alysandratos KD, Bray GA,
Garganta C, et al. Association between body weight and
composition and plasma 25-hydroxyvitamin D level in
the Diabetes Prevention Program. Eur J Nutr 2017; 56:
161-70.

Amrein K, Scherkl M, Hoffmann M, Neuwersch-Som-
meregger S, Kostenberger M, Tmava Berisha, A, et al.
Vitamin D deficiency 2.0: an update on the current
status worldwide. Eur J Clin Nutr 2020; 74: 1498-513.
Holick MF. Vitamin D deficiency. N Engl J Med 2007;
357: 266-81.

Dawe RS. There are no 'safe exposure limits' for phot-
otherapy. Br J Dermatol 2010; 163: 209-10.


https://dor.isc.ac/dor/20.1001.1.16834844.1400.23.1.7.1
http://ijem.sbmu.ac.ir/article-1-2882-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-21 ]

[ DOR: 20.1001.1.16834844.1400.23.1.7.1]

PFev g,/ L}-'-"’I'J"Jj" solod agw 9 Coes (50500

LHal panaigilio g jayi19)3 22£ ignlan Ve

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ross AC, Manson JE, Abrams SA, Aloia JF, Brannon
PM, Clinton SK, et al. The 2011 report on dietary
reference intakes for calcium and vitamin D from the
Institute of Medicine: what clinicians need to know. J
Clin Endocrinol Metab 2011; 96: 53-8.

Ejtahed HS, Shab-Bidar S, Hosseinpanah F, Mirmiran P,
Azizi F. Estimation of Vitamin D Intake Based on a
Scenario for Fortification of Dairy Products with Vita-
min D in a Tehranian Population, Iran. J Am Coll Nutr
2016; 35: 383-91.

Jafari T, Askari G, Mirlohi M, Javanmard SH, Fagh-
ihimani E, Fallah AA. Stability of Vitamin D3 in fort-
ified yoghurt and yoghurt drink (Doogh). Adv Biomed
Res 2016; 5: 52.

In: Ross AC, Taylor CL, Yaktine AL, Del Valle HB, ed-
itors. Dietary Reference Intakes for Calcium and
Vitamin D. The National Academies Collection: Reports
funded by National Institutes of Health. Washington
(DC) 2011.

Working Group of the Australian, New Zealand, Bone
Mineral Society, Endocrine Society of Australia, Oste-
oporosis Australia. Vitamin D and adult bone health in
Australia and New Zealand: a position statement. Med J
Aust 2005; 182: 281-5.

Weaver CM, Alexander DD, Boushey CJ, Dawson-
Hughes B, Lappe JM LeBoff MS, et al. Calcium plus
vitamin D supplementation and risk of fractures: an upd-
ated meta-analysis from the National Osteoporosis
Foundation. Osteoporos Int 2016; 27: 367-76.

Smith H, Anderson F, Raphael H, Maslin P, Crozier S,
Cooper C. Effect of annual intramuscular vitamin D on
fracture risk in elderly men and women--a population-
based, randomized, double-blind, placebo-controlled
trial. Rheumatology (Oxford) 2007; 46: 1852-7.

Sanders KM, Seibel MJ. Therapy: New findings on vita-
min D3 supplementation and falls - when more is
perhaps not better. Nat Rev Endocrinol 2016; 12: 190-1.
Al Saleh Y, Beshyah SA, Hussein W, Almadani A, Ha-
ssoun A, Al Mamari A, et al. Diagnosis and mana-
gement of vitamin D deficiency in the Gulf Cooperative
Council (GCC) countries: an expert consensus summary
statement from the GCC vitamin D advisory board. Arch
Osteoporos 2020; 15: 35.

Bouillon R. Comparative analysis of nutritional guide-
lines for vitamin D. Nat Rev Endocrinol 2017; 13: 466-
79.

Gubatan J, Chou ND, Nielsen OH, Moss AC. Syst-
ematic review with meta-analysis: association of vitamin
D status with clinical outcomes in adult patients with
inflammatory bowel disease. Aliment Pharmacol Ther
2019; 50: 1146-58.

Keum N, Lee DH, Greenwood DC, Manson JE, Giova-
nnucci E. Vitamin D supplementation and total cancer
incidence and mortality: a meta-analysis of randomized
controlled trials. Ann Oncol 2019; 30: 733-43.

Manson JE, Cook NR, Lee IM, Christen W, Bassuk SS,
Mora S, et al Vitamin D Supplements and Prevention of
Cancer and Cardiovascular Disease. N Engl J Med 2019;
380: 33-44.

Pittas AG, Dawson-Hughes B, Sheehan P, Ware JH,
Knowler WC, Aroda VR, et al. Vitamin D Supple-
mentation and Prevention of Type 2 Diabetes. N Engl J
Med 2019; 381: 520-30.

Rashidi H, Ghaderian S, Shirinpour Z, Yazdanpanah L,
Kaykhaei M, Aleali A, et al. The effect of vitamin D
supplementation on insulin resistance and glycemic
control in patients with type 2 diabetes. International

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Journal of Pharmacy and Technology 2016; 8: 11665-
74.

Mirhosseini N, Rainsbury J, Kimball SM. Vitamin D
Supplementation, Serum 25(OH)D Concentrations and
Cardiovascular Disease Risk Factors: A Systematic
Review and Meta-Analysis. Front Cardiovasc Med
2018; 5: 87.

Sahebi R, Rezayi M, Emadzadeh M, Salehi M, Tayefi
M, Parizadeh SM, et al. The effects of vitamin D supple-
mentation on indices of glycemic control in Iranian
diabetics: A systematic review and meta-analysis. Co-
mplement Ther Clin Pract 2019; 34: 294-304.

Gilani SJ, Bin-Jumah MN, Nadeem MS, Kazmi I.
Vitamin D attenuates COVID-19 complications via mo-
dulation of proinflammatory cytokines, antiviral protei-
ns, and autophagy. Expert Rev Anti Infect Ther 2021: 1-
11.

Rawat D, Roy A, Maitra S, Shankar V, Khanna P, Bai-
dya DK. "Vitamin D supplementation and COVID-19
treatment: A systematic review and meta-analysis". Dia-
betes Metab Syndr 2021; 15: 102189.

Wieland LS. Vitamin D supplementation for the
treatment of COVID-19: Summary of a living Cochrane
review. Explore (New York, Ny). 2021.

Hovsepian S, Amini M, Aminorroaya A, Amini P, Iraj
B. Prevalence of vitamin D deficiency among adult
population of Isfahan City, Iran. J Health Popul Nutr
2011; 29: 149-55.

Smith TJ, Tripkovic L, Damsgaard CT, Molgaard C,
Ritz C, Wilson-Barnes SL, et al. Estimation of the diet-
ary requirement for vitamin D in adolescents aged 14-18
y: a dose-response, double-blind, randomized placebo-
controlled trial. Am J Clin Nutr 2016; 104: 1301-9.
Vieth R, Cole DE, Hawker GA, Trang HM, Rubin LA.
Wintertime vitamin D insufficiency is common in young
Canadian women, and their vitamin D intake does not
prevent it. Eur J Clin Nutr 2001; 55: 1091-7.

Ng K, Scott JB, Drake BF, Chan AT, Hollis BW, Cha-
ndler PD et al. Dose response to vitamin D supplem-
entation in African Americans: results of a 4-arm, rand-
omized, placebo-controlled trial. Am J Clin Nutr 2014;
99: 587-98.

Jozanikohan Z, Kazemi Saleh D. A Semi-Experimental
Study to Assess Whether the Current Recommended Pr-
otocol for Treating Vitamin D Deficiency is Enough?
Iran Red Crescent Med J 2015; 17: €22779.

Daraghmeh AH, Bertoia ML, Al-Qadi MO, Abdulbaki
AM, Roberts MB, Eaton CB. Evidence for the vitamin
D hypothesis: The NHANES III extended mortality
follow-up. Atherosclerosis 2016; 255: 96-101.
Zittermann A, lodice S, Pilz S, Grant WB, Bagnardi V,
Gandini S. Vitamin D deficiency and mortality risk in
the general population: a meta-analysis of prospective
cohort studies. Am J Clin Nutr 2012; 95: 91-100.
Gallagher JC, Smith LM, Yalamanchili V. Incidence of
hypercalciuria and hypercalcemia during vitamin D and
calcium supplementation in older women. Menopause
2014; 21: 1173-80.

Gallagher JC, Sai A, Templin T, 2nd, Smith L. Dose
response to vitamin D supplementation in postmeno-
pausal women: a randomized trial. Ann Intern Med
2012; 156: 425-37.

Pietras SM, Obayan BK, Cai MH, Holick MF. Vitamin
D2 treatment for vitamin D deficiency and insufficiency
for up to 6 years. Arch Intern Med 2009;169: 1806-8.
Binkley N, Gemar D, Engelke J, Gangnon R, Ramamu-
rthy R, Krueger D, et al. Evaluation of ergocalciferol or
cholecalciferol dosing, 1,600 IU daily or 50,000 IU


https://dor.isc.ac/dor/20.1001.1.16834844.1400.23.1.7.1
http://ijem.sbmu.ac.ir/article-1-2882-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-21 ]

[ DOR: 20.1001.1.16834844.1400.23.1.7.1]

\A

D ol g 55008 Olays 3 s

DKot 5 Fodio jligs 5

72.

73.

74.

75.

76.

71.

78.

monthly in older adults. J Clin Endocrinol Metab 2011;
96: 981-8.

Tripkovic L, Wilson LR, Hart K, Johnsen S, de Lus-
ignan S, Smith CP, et al. Daily supplementation with 15
mug vitamin D2 compared with vitamin D3 to increase
wintertime 25-hydroxyvitamin D status in healthy South
Asian and white European women: al2 wk randomized,
placebo- controlled food fortification trial. Am J Clin
Nutr 2017; 106: 481-90.

Shieh A, Ma C, Chun RF, Witzel S, Rafison B, Con-
treras HTM, et al. Effects of Cholecalciferol vs Calci-
fediol on Total and Free 25-Hydroxyvitamin D and
Parathyroid Hormone. J Clin Endocrinol Metab 2017,
102: 1133-40.

Jetter A, Egli A, Dawson-Hughes B, Stachelin HB, Sto-
ecklin E, Goessl R, et al. Pharmacokinetics of oral
vitamin D(3) and calcifediol. Bone 2014; 59: 14-9.
Quesada-Gomez JM, Bouillon R. Is calcifediol better
than cholecalciferol for vitamin D supplementation?
Osteoporos Int 2018; 29: 1697-711.

Cesareo R, Attanasio R, Caputo M, Castello R, Chiodini
I, Falchetti A, et al. Italian Association of Clinical En-
docrinologists (AME) and Italian Chapter of the
American Association of Clinical Endocrinologists (AA-
CE) Position Statement: Clinical Management of
Vitamin D Deficiency in Adults. Nutrients 2018; 10:
546.

Bakhshipour A, Kaykhaei MA, Moulaei N, Mashhadi
MA. Prevalence of coeliac disease in patients with non-
alcoholic fatty liver disease. Arab J Gastroenterol 2013;
14: 113-5.

Holick MF. The vitamin D deficiency pandemic: Ap-
proaches for diagnosis, treatment and prevention. Rev
Endocr Metab Disord 2017; 18: 153-65.

79.

80.

81.

82.

83.

84.

Demetriou ET, Travison TG, Holick MF. Treatment
with 50,000 IU vitamin D(2) every other week and effe-
ct on serum 25-hydroxyvitamin D(2), 25-hydrox-
yvitamin D(3), and total 25-hydroxyvitamin D in a
clinical setting. Endocr Pract 2012; 18: 399-402.
Kaykhaei MA, Khodadoost M, Dashipour AR, Haidari
Z, Karimkoshteh A, Sandoughi M. Baseline levels deter-
mine magnitude of increment in 25 hydroxy vitamin D
following vitamin D3 prescription in healthy subjects.
Endocrine 2019; 64: 378-83.

Public Health England. SACN vitamin D and
health.gov.uk; 2016. Available from: URL: -
https://www.gov.uk/government/uploads/system/upload
s/attachment_data/file/537616/SACN_Vitamin D_and_
Health_report.pdf

Health Council of the Netherlands. Evaluation of the
dietary refence values for vitamin D. The Hague: Health
Council of the Netherlands; 2012. Available from: URL:
https://www.healthcouncil.nl/binaries/healthcouncil/doc
uments/advisory-reports/2012/09/26/evaluation-of-the-
dietary-reference-values-for-vitamin-d/advisory-report-
evaluation-of-the-dietary-reference-values-for-vitamin-
d.pdf

Cosman F, de Beur SJ, LeBoff MS, Lewiecki EM, Tan-
ner B, Randall S, et al. National Osteoporosis Found-
ation. Clinician's Guide to Prevention and Treatment of
Osteoporosis. Osteoporos Int 2014; 25: 2359-81.

Holick MF. Biological Effects of Sunlight, Ultraviolet
Radiation, Visible Light, Infrared Radiation and Vitamin
D for Health. Anticancer Res 2016; 36: 1345-56.



https://dor.isc.ac/dor/20.1001.1.16834844.1400.23.1.7.1
http://ijem.sbmu.ac.ir/article-1-2882-en.html

79/ Iramian Journal of Endocrinology amnd Metalolism Vol 23 No.1 April-May 2021

[ Downloaded from ijem.sbmu.ac.ir on 2025-12-21 ]

[ DOR: 20.1001.1.16834844.1400.23.1.7.1]

Review Article

Evaluation and Treatment of Vitamin D Deficiency in Iranian
Adults: A Narrative Review

Sandoughi M™%, Kaykhaei MA

Department of Internal Medicine, Ali-Ebn e Abitaleb Hospital, Zahedan University of Medical Sciences, Zahedan,
I.R. Iran

e-mail: mazyard4@gmail.com

Received: 10/08/2021 Accepted: 31/10/2021

Abstract

Vitamin D deficiency is a prevalent health problem all over the world. It is estimated that more
than half of the Iranians are vitamin D deficient. Evidence has shown that adequate vitamin D levels
are required for skeletal health through calcium and phosphorus homeostasis and play an
essential regulatory role in extra-skeletal organs. However, there are several controversies and
unanswered questions regarding diagnosis, evaluation, treatment, and even optimal serum levels
of vitamin D. In this review study, we will discuss current evidence regarding the evaluation and
treatment of vitamin D deficiency, emphasizing studies in the Iranian population. We also discuss
how to achieve and maintain the optimum serum levels of vitamin D. This study concluded that
according to the high prevalence of vitamin D deficiency in Iran, it is necessary to measure vitamin
D serum levels in high-risk individuals. In the face of vitamin D deficiency, the initiation of
treatment with a loading dose of vitamin D is recommended, followed by maintenance doses.
Besides, malabsorption syndromes should be considered in people without increased serum
levels despite the regular consumption of vitamin D. Moreover, calcitriol should not be used for the
treatment of vitamin D deficiency in the general population.
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