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Background: Vitamin D deficiency lead to elevations in
parathyroid hormone levels, resulting in increased bone
resorption and reduced BMD, especially cortical bone, and
caused skeletal osteoporosis. Up to now there are very
few studies to show the effect of vitamin D deficiency on
bone mineral density. The level of vitamin D deficiency
vary considerably with latitude, also the variability in the
different vitamin D assays, that varies from 10-40 ng/mi.
From our previous study about prevalence of vitamin D
deficiency, it being found that the level of calcidiol < 35 ng/
ml was the level of vitamin D deficiency.

Objective: To determine the risk of osteoporosis in lumbar
spine, proximal femur and the distal radius, between the
elderly women with and without vitamin D deficiency.
Design: Cross-sectional descriptive study.

Setting: Municipality of Khon Kaen province, Thailand.
Outcome Measurements: Serum calcidiol and PTH
levels and bone mineral density of the flumbar spine,
proximal femur and distal forearm.

Results: No any significant difference in age, weight,
height, BMI and the alkaline phosphatase level between
both groups. There was only PTH level that showed
significant difference between both groups. A calcidiol level
of < 35 ng/ml was associated with an increased in the risk
of osteoporosis of femoral neck with the odds ratio (95%Cl)
of 2.87 (1.15;7.15), p=0.02. But no any risks in other
parts of the skeletons.
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Conclusion: Vitamin D deficiency increased the risk of
osteoporosis of the femoral neck.

Key words: Vitamin D deficiency, elderly women, odds
ratio, femoral neck.
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DiaSorin, USA fiatisiasilivie MATERESANART ALY
UANLAIART Ta‘awmmagﬁm%uﬁ NNIneALuiag
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unpaired Student’s t-test AATTUANMUUANFANUAEAINN
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< 35 ng/ml WaT calcidiol > 35 ng/m!

Vitamin D deficiency(n=64)
(calcidiol level < 35 ng/ml)

Normal vitamin D (n=34)
(calcidiol level > 35 ng/ml)

27 () 69.47 + 7.44
v n.n) 54.96 + 11.29
duga (umg) 149 + 0.05
BMI {kg/m?) 2470 + 433
Alkaline phosphatase (U/L) 9736 + 24.77
Serum PTH (pg/mi) 37.92 + 17.95"

68.88 + 504
51.12 + 11.80
147 + 0.06
2352 + 534
93.32 + 2354
21.07 + 13.86%
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|+

*p<0.001
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AINFN397 3 WIAN odds ratio LBINGUAVIATAHY
mmtmnunauwiummmuummmwLﬁmm@m?mm

Tsanse mnwsummumﬂ’lu uaZAlATIviAALANGN G
n13if menumnwm’lu%amwmmnauTmﬂh
chi-square test

A1 odds ratio, chi-square WAL p-value LBIRUNIUNFN)
189n32ANUAAIURNIT 4
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Vitamin D deficiency(n=64)
(calcidiol level < 35 ng/ml)

Normal vitamin D (n=34)
(calcidiol level > 35 ng/ml)

Vertebral osteoporosis (L2-4) 60.94%
Femoral neck osteoporosis 46.88%*
Osteoporosis of distal end radius 81.25%

52.94%
23.53%*
91.18%

p<0.03

< o H a a L , a a . i
AT 3 ANPIUAAIRUIUEGIDGTTIAIRNTUR (calcidiol < 35 ng/miuasliaeamiiug (calcidiol > 35 ng/mi) #

Wuuazlidulsanszgnngussnsegndumas (lumbar spine)

Lumbar spine (L2-4) Osteoporosis Non-osteoporosis Total
Calcidiol level < 35 ng/ml 39 25 64
Calcidiol level >35 ng/ml 18 16 34
Total 57 Y 98

< ' . . a
AT 4 UAAIAN odds ratio UaT 95%Cl ﬁlﬂﬂ']‘i‘kﬂﬁ'ﬁ?ﬂﬂ? anmmmmumaqmmnuqn (WANTEUNIAINAN T-score
184 BMD Tatlinnusisindunia WHO) 'lunﬂuwmmmuumua.,nauw"lummmuum

Site ‘ Odds ratio (95% CI) Chi-square (p-value)
Lumbar spine (L2-4) 1.38 (0.6-3.19) 0.58 (p=0.44)
Femoral neck 2.87 (1.15-7.15) 5.10 {p<0.03)
Wards triangle 1.15 {0.46-2.86) 0.09 (p=0.76)
Trochanter 2.03 (0.64-6.4) 1.37 {p=0.24)
Total femur 0.75 (0.28-2.01) 0.31 (p=0.58)
Ultradistal end of radius - 0.42 (0.12-1.51) 1.69 (p=0.19)
Distal one-third of radius 1.32(0.54-3.24) 0.36 (p=0.55)
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95%Cl=1.15-7.15 'lumm"wns"qnmuﬂu'ﬂuwumw
Lﬁmwumnmanuﬂﬂwuuﬂmﬂry'lumamnauqqamﬂ

Luﬂmm'a‘oLﬂm"ﬁTmﬂ'lmvmwm calcidiol 11 40 ng/
i FafluseAUR PTH BGuifiniui7 wudnen odds ratio
95%Cl) slan131inlsANTERNWIULD femonral neck Aziilu
2.200.756.40) pvalue=0.16 LaAYITisz AL calcidiol < 40 ng/
ml 1M'W*1Jﬂ')’mtamﬁi'ﬂn’l‘nﬁﬂiﬁ‘ﬂn?zqanuﬁiﬂ femoral neck
atinidaa Aty

ERRTEY .
Serum calcidiol (U metabolite 1899ATUAN Tﬂvlfv'f
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manqunmmmtmuqmqq WeaunuAn calcidiol Tu
Useaailu wmﬂunawmmmm calcidiol <15 ng/
ml ANNFNAUSIFILINTENINILALBY calcidiol WAL
ATNAANTEANYEY total hip, neck, trochanter WA Ward's
triangle TaafiAduLlss@nauiannnuduwug ) Uszuio
0.2 (p<0.05) wdlaiwumdiugatnaiiiudAnyiuen
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FEMINAMIANTEANUATAY calcidiol ustatinals HAnwn
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AN AR RPN TR e nauTU1d
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ezt YA cutoff value 7 15 ng/ml 814 ldmung
ax ua:mrmmﬂqmsﬁnm'lmmmﬁ‘mwwmﬁszﬁm
calcidiol ufluszuuesnisanadmiuilunsazls e
TiwinfuRefisdaus 815 ng/ml*®14® Ltmummnm'lu
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Aiugszudnedn BMD uazAn calcidiol ﬂ@mmm k)
WHBINNIANAN cutoff value m’lummvamswqmnl«nm
calcidiol wmmx'c‘mmqummmﬁmwuﬁw’lmmm:qwu
Cummings SR wazAMe® Anwnansenuaasaasiuy
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estrogen WazszAAm LA luNTzuaRanAoA AR
aznalfinanszgnaciwnuaznszgndumasinluasinig
udmuaszanaeu Inentlunis@neuuy cohort iy
mﬁmﬁmm@msmmns‘"c;]na"Iwnmﬂnszqnd’uumun
luastiflseiu calcidiol <19 ng/ml Lummnmeﬁnmu
Lﬂum?ﬁnm'lumﬂqisﬂ mqwmﬁs‘"mmm calcidiol #
wanaBan s An ARt (615 ng/mi) M3 1dszeiy
calcidiol §a04 19 ng/ml Aea1agaiiulyl tm’lu'l‘mmmmq
msmm%mﬁuﬁ@?\a vi'ﬁ'lﬁ‘hiwumﬁmam WuRaaiy
msﬁnmmauwmnhsvmu calcidiol 7 40 ng/ml ‘laiww
AMMIRD T mqm:muuwuumnwu%{umm PTH ud2
willuieaseAULe9 hypovitaminosis D %38 subclinical
vitamin D deficiency falaildszMI191 vitamin D deficiency
4397 FaemgiiszAuTes calcidiol mwﬂusvmwmm?
MeAmiuR acfeaiiussiufien PTH quqwuﬂmqu
Yad Aty me:mmmmmmnmﬁmsmm@LafamLm"
ANBUSIANE mmﬂmvmuu'] mmﬂmmmmmnwuq
mﬂs,ﬂnm"lﬂuﬂnwuam"lumm,ammqm

Haden wazAmue’ ﬁnmmqaﬂfauum'luqﬂ'mﬁm
fumsinwlaanszgniguanuam 237 se wuinfszsuTe
calcidiol Winfiu 24.9 ng/mi Lﬂuszmuwnsxmu'luunmwu
Fuaeq PTH mewu'mdﬂwimnswqnwwmsﬂmv 17 4
STAULBY calcidiol <15 ng/mi uazdeadnfiseéu calcidiol
<15 ng/m! LIUTEAMITBINNTINAIRNAUR Wa liwuAIN
FunusidadunssatinafivedAtusewingsedu calcidiol
WazAN T-score 189 lumbar spine, femoral neck WAL forearm
Hoymnisinmniegidlunsinedaund “ffﬂﬂ;{@‘?l'vlﬁ
’lu’lmmummmwa memmmwﬂqﬂﬂ@umqmﬂ@um
mamq*n 56 +13.8 1l m'lwmqmau aafluunaazil
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AnmsAnsaegidnuuay ﬂmer{mnm‘ ziuTaq
calcidiol 1w vitamin D deflcrency WLI'N@?JVI 35 ng/mi °IN
ThiseAues calcidiol Fvnlszdu PTH 'lum‘.vuma@m
qu’ﬁgju@mquummmmmnm ua.vmnmsﬁnmmau
wuinggeengifiszAuaes calcidiol Faus 35 ng/mi aall
wummmmmmsmmisﬂni:g]nwmwm femoral neck Qa
ndnggeanefidsz AL calcidiol 8NN31 35 ng/ml BNl
WodAty Taedl odds ratio = 2.87 (95%Cl= 1.14-7.15) Uz
A p-value <0.03 ‘lu‘um:mns:g]num mﬂuq Tinuaau
mmmnmnmiwni ANWIUBH WITHANATYVNa TR ey
wnld@n calcidiol N3E6L 40 ng/mi @:’lﬁwymﬁmgmm
naialsanszannauresnsegnazinnluisasings
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