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9~11 5 & | 10~1 gh 3 Estimated  Recommended Estimated  Recommended
1214 5 8 12~14 ‘42 ‘;E Average ietary Upper Level  Average ietary Upper Level
1518 5 8 o Pt pd Life Stage Group Requirement Allowance  Intake Requirement Allowance  Intake
19~ 2 ® 30-2 55 50 (mg/day)  (mg/day) (ma/day)  (IUfday) (1U/day) {1U/day)
049 5 & N e s 19-30 years old 800 1.000 2500 400 600 4,000
5064 06 o-soim | 2560 25
P 0 ® o : ;’ v 2; 21-50 years old 800 1,000 2500 400 500 4000
A i 25 25
A 10 60 ’]\ 3 ' 25 30 51-70 year old 800 1000 2000 400 600 4000
OfxF 6~8M) 5 & o7 25 30
9~11 0 5-9 30 3s S1-70 year old temales 1000 1200 2000 400 500 4000
o~14 5 @ 10-11 3s o
15~18 5 6 ;f " Z: 23 714 yoars old 1000 1200 2000 400 200 4000
19~29 5 & o e 55 50
08 56 0 A 2010 INSTITUTE OF MEDICINE  Aduising the nation  improving hestin
50~64 06 70 ol 55 50 O P NATENR] GRS
65~74 0 6 s
st
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=3 I 56 +aolwoie| 25
ALY TIE, Sh= L, 2010
. - 0 - .
Dietary Reference Intake Dietary Reference Intakes for Calcium and Vitamin D, 2011
T G | viamno |
ﬁ 1997 Al Al
. . : * uncertainties * inadequate data
Calcium Vitamin D . ’ ;
associated with available for EARs and
balance studies, RDAs as a result of
* lack of concordance uncertainties about
Korea EAR, RNI, UL Al UL
between sun exposure, the
ID[R[1] observational and vitamin D content of
experimental data the diet, and vitamin
Japan  EAR, RDA, UL Al UL P ek, 3
P * lack of longitudinal D stores
data to verify the
USA EAR, RDA, UL EAR, RDA, UL relationship
between calcium
intake, calcium
retention and bone
loss
2011 EAR, RDA, UL EAR, RDA, UL
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Calcium
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stict.

i and ion of Vitamin D
Deficiency: an Endocrine Society Clinical Practice
Guideline

Michael F. Holick, Neil C. Binkley, Heike A. Bischoff-Ferrar,
Catherine M. Gordon, David A. Hanley, Robert P. Heaney, M. Hassan Murad,
and Connie M. Weaver

cecton. U Clin Endoarinol Metab 96: 1911-1630, 2011)

Diagnostic procedure

0 Recommend the serum circulating 25(0H)D

level to evaluate vitamin D status

I T

Deficiency <20 ng/ml < 5o nmol/L

Insufficiency 21-29 52.5-72.5

J Clin Endocrinol Metab (2011)96:1911-30
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Vitamin D status

A global representation of vitamin D in healthy population

>7snmoliL 50-74 nmol/L

25-49nmol/L [l <25 nmollL

Fig. 2 Vitamin D status in aduls (>18 years) around the world when available; winter vahues wre used to caleulate the mean 25(OH)D levels

Arch Osteoporos (2012) 7:155-172

Vitamin D insufficiency in Korea

30 = Male
H aFemale
D25
North Korea 3
Lattude G 20
w oQ
515
g
£ 10
o H
0 s
8
...... A
H
0
w 1049 2029 3039 4049 5059 60-69 7079 280
Age, yr
& FIG. 1. Change of maan serum 25(0H)D levels stratified by 10-year

age categories. To convert 25(0HID levels to nanomoles per liter,
multiply by 2.496.

J Clin Endocrinol Metab (2011) 96: 643-651

Vitamin D insufficiency in Korea

Prevalence (%)
Prevalence (%)

oL
Elementary Junior high  Senior high
schot 0ol

o
Elementary  Junior high _ Senior high
o school  sch school  school

hool

Fig. 1 Prevalence of serum 25-hydroxyvitamin D (25(0H)D) <275 nmol/l (M), =275 to <50nmo/l (W), =50 to <70 nmol (=)
and =70 nmol (TJ) by age group (elementary school, age 10-12 years; junior high school, age 13-15 years; senior high school,
age 16-18 years) and sex (a, boys; b, girls): adolescents (n2062; 1095 boys, 967 girls) aged 1018 years, Korean National Health
and Nutrtion Survey ( lence of vitamin D deficiency (25(OH)D <27-5nmoll) increased
vith age in both genders (P<0-0001)

Public Health Nutr (2012) 96: 643-651

0O 000000 o0 Do

Predictors of Vitamin D levels

Total vitamin D intake from food and supplement
Regional solar irradiance/Season

Age

Gender

Ethnicity

Physical activity

Obesity

Possibly female hormone for women

Possibly alcohol intake

Framingham Offspring Study

Predictors of 25-hydroxyvitamin D score (n = 805)

Predictors Estimate P
Intereept 1057 0127
Age (y) ~0.02 0790
Sex (male vs female) 3.61 0.003
BMI (kg/m*)’ 395.23 =0.001
Total energy intake (kJ/d) ~0.0007 <0.001
Smoking

Nonsmoker 1145 0.002

<20 cigarettes/d 11.00 0.009

cigarettes/d Reference

Total vitamin D intake (pg/d)’ 4.85 <0.001

Mot of Blood samping
January 167
February ~4.05
March —1.88
April -3.31
May 5.50
June 19.13
July 19.22
August 19.04
September 4
October 651
November 499
December Reference

Am J Clin Nutr (2010)91:1627-33.
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Women'’s Health Initiative Trial

Final 25(OH)D predictive model”

No of  f-coefficient P Partial  Model
subiects (SE) value L3 R
Independent variable
Month of blood draw <00001  0.03 0.05
Tanuary 260  Reference
February 226 026 (1.96)
March 244 193 (1.93)
April 280 252 (1.89)
May 230 232 (205)
June 300 7.60 (1.87)
July 281 1037 (1.90)
August 248 1215 202
24 1027 207)
276 1023 (1.94)
234 468 (1.99)
234 522 (1.96)
“Total vitamin D intake, enerzy-adjusted (ug/d)" 2865 505 (034)  <00001 __ 0.07 0.12
Wi Circumberence (cm) 3054 036 (0.03)  <00001 005 017
Reereational physical activity (MET h/wk)* 2731 021 0.03)  <00001 001 010
ace-cthnicity <0001 0.01 020
White 2726 Reference
African American 164 —1137 (1.92)
Hispanic 76 —922(270)
Asian/Pacific Islander 51 —807 (3.14)
American Indianfunknown 38 268 (3.56)
Langleys [(g-cal) per cm?] 004 (0.007)  <0.0001 0.1 021
Age (y) 250 (1.00) oo

Am J Clin Nutr (2010)91:1324-35

KHANES

Male Female
swearsiy 251178352
Age group 202 e Age group (2025)
21ar1s2300 130(101-148)
3 Apegrow 038) S Ago group (3035)
rea(rir220) .
ogrou 5 Bge group (a045)
e Ago group (4049) P ;
sos0ean Bz
. Age group (80 P .
P < eason (spring)
¢ Scason (spring] 320248408
41001450 season winter)
3 Season winen) )
1os150230) & Reglon urban)
Region urban) 258101369
150012225 ¢ ccupston B
¥ Occupation (8] son222729
P ¢ ccupaton (0
o Occupation (©) 315021448 P
2aa058377) ecpston
apation P ]
2205203 cecsaten(©) occupaton ()
o 2650145436
_jess occupaton (&) Occupation (F)
se0(1a870) 2819033,
Occupaton () - g Occupaton (6)
275180401 L19c10r139)
Occupatin (0) & Reguisrualing (re)
) Taan0s
& Regular exsecise (n0) B Regularexercse (o)
o 4 o o 1 s

2 3 45 6 2 3 45§

Odds ratio (96¢% CI) 0dds ratio 58% CI)
FIG. 4. Predictors independently associated with vitamin D insufficiency in adults aged 20 yr or older. References for each predictor: age group
0 area), occupation (A), and regular exercie (yes)in male; age group (50-59), BMI (=25), season (summer),
quiar walking (yes), and reguiar exercise (yes)in female. Occupation cassfication: A (agriuiture, forestry, and
fishery), B (manua labor), C (engineering, assembiing, and technical work), D (ales, and service) E (administration, clerical work, and speciaists), F
(students), and G (not applicable).

Serum 25(OH)D & Dietary vitamin D

Achleved 250HD (nmol/L)

. . . . .
0 a0 s0 120 1600 2000 2400
Total Vitamin D Intake (U/day)

FIGURE 5.4 Response of serum 250HD level to total intake of vitamin D in all
age groups in northern latitudes in Europe and Antarctica during their respective
winier seasons when effective sun exposure for endogenous vitamin D synthesis is
minimal. Mean responses of serum 250HD level to total vitamin D intake in the
winter scasons at latitudes 40

60 years (AlaHouhala et
Larser 004; Viljakainen ct al., 2006, 200€; C
etal. 2009; see Table 5-4 for summary of studics) were analyzed by

(Europe) and 78°S (Antarctica) for ages 6 o >
1988; Van Der Kl

I0M, 2011

Vitamin D supplement

0 Osteoporosis and
periodontal Disease =

Study

668 post menopausal

Change in vitamin D
supplement intake

Blncrease

WDecrease  ONo change

women

Main outcome:
25(0OH)D and its 40

change in 5 year

Change in plasma 25(OH)D, nmol/L

T1:5.9-51.0 nmol/L  T2: 51.1-67.1 nmol/L. T3: 67.247 nmoliL
=215 n=217 n=211

JNutr (2012)142:1705-1721

Vitamin D fortified milk supplementation

0 796 healthy children aged 10-14 years in India
200 ml milk per day for 12 weeks
Unfortified milk, Fortified with 600 IU, Fortified with 1,000 IU

600

Percentage change in mean serum vitamin© level
Percantage change in mean serum vitamin O level

H
8
3 H
" == . B -
: =
-—
g ol
<smm swngml cangml  2%ngm <sgm sogm 0xmm 3w

Vianin evecategaryin group B 600 1Ugoup) Viamin D eve calegory ngroup G ({0001 graup)

Khadgawat et al, Osteoporos Int (2013) Epub

Summary

0 Different indicators were used to establish
DRIs for Calcium and vitamin D

0 High vitamin D insufficiency in Korean
population

O Further research to establish EAR, Rl for

vitamin D in Korean population
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