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Effect of vitamin D supplementation and outdoor time on the
25( OH) D level in adolescents
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Abstract: Objective To assess the effect of vitamin D ( VD) supplementation and
outdoor time intervention on the 25( OH) D level in adolescents. Methods In April
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VD

2015 participants from three classes in a college of North Anhui were randomly assigned
to VD supplementation group ( receive oral vitamin D3 of 800 IU/d for 4 weeks n =55)
outdoor time intervention group ( more than 30 min/d of outdoor between 9 am and 15 pm
for 4 weeks n =52) and control group ( no any intervention n =63). The data on
demographic characteristics behavior related to vitamin D and life style were evaluated by
using questionnaire. 25( OH) D level in finger-tip blood was measured by using LC-MS/
MS. The differences of 25( OH) D levels among 3 groups over 4 weeks were compared.
Results On baseline there was no significant difference ( F =0.77 P =0.464) on the
25( OH) D level among VD supplementation group ( 15.5 nmol/I. 95% CI 14.3 - 16.6
nmol /L))  outdoor time intervention group ( 16. Snmol/L. 95% CI 15.2 - 17. 8 nmol /L)
and control group ( 16. 0 nmol/L. 95% CI 14.9 —17. 1 nmol/L) . However the 25( OH)
D level of VD supplementation group (56. nmol/L  95% CI 52.0 - 61. 6 nmol/L) and
outdoor time intervention group ( 54.3 nmol/L 95% CI 49.4 - 59.3 nmol/L) were
significantly higher ( ¥ =4.40 P =0.014) than that of the control group (47.2 nmol/L
95% CI 42.7 —=51.7 nmol /L)) 4 weeks later. All participants among 3 group were all in
VD deficiency ( < 50 nmol/L) on baseline. After 4 weeks the prevalence of VD
deficiency among 3 group reduced to 40. 0% (95% CI27.7% -53.2%) 48.1% (95%
Cl134.8% -61.5%) and 65.1% (95% CI 52.9% -76.1%) respectively. Compared
with the control the risk of VD deficiency in VD supplementation group significantly
decreased ( RR,; =0.33 95% C10.15-0.72 P =0.005) and the risk in the outdoor
time intervention group also obviously decreased ( RR,; =0.48 95% CI 0.22 - 1.05
P =0.065) but did not reach statistical significance. Conclusion The 25( OH) D level
of adolescents could be significantly improved through oral vitamin D3 supplementation of
800 IU/d or more than 30 min/d of outdoor.
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D( vitamin D VD)
2015 4

2, 50% .58 65 3

~ ~ ~

. 55 .52 63 .
. (12 ~22C)

VD 3 . ( :20150024)
VD 1.2
VD 1.2.1 VD
( IOM) o7 U D3, VD3

VD

VD o (2 / 1 [/ 4001IU/

VD ) 4
VD 1 1
25( OH) D . (
VD ) .

61

800



2 . D 25( OH) D

209

0 1 Whatman 903
N N 8 mm
9 15 $ 11
4 9% 7% »

VD .25( OH) D <30 nmol/L

12

o

o

25( OH) D

25( OH) D <50 nmol /L

N N 1.3
o 1 o Epidate
4 o Xz
3 25( OH) D o
o : o Logistic
(1) VD =20%;, VD o SPSS
(2) 13.0 o
=5 ;(3) 3
( . )5 (4) 2
N N o 2.1
1.2.2 3 1 3 N N
( N N ) . VD N
. = o . VD 10.7%;
1.2.3 25(OH)D 17.9% 21. 4%
0, 1 60. 7% -
1
D N P
n r/% n r/% n r/% X
/
16 ~19 22 34.9 23 41. 8 18 34.6 0.79 0.673
20 ~24 41 65.1 32 58.2 34 65.4
16 25.4 18 32.7 13 25.0 1.05 0. 591
47 74.6 37 67.3 39 75.0
17 27.0 13 23.6 12 23.1 0.28 0. 868
46 73.0 42 76. 4 40 76.9
53 84.2 45 81.8 44 84.6 4.76 0.313
10 15.9 10 18.2 8 15.4
28 44. 4 15 27.3 24 46.2 5.36 0. 253
12 19.0 12 21.8 10 19.2
23 36.5 28 50.9 18 34.6
6 9.5 7 12.7 3 5.8 2.56 0.634
40 63.5 30 54.5 35 67.3
17 27.0 18 32.7 14 26.9
8 12.7 2 3.6 5 9.6 3.41 0.182
55 87.3 53 96. 4 47 90. 4
11 17.5 7 12.7 4 7.7 2.42 0. 299
52 82.5 48 87.3 48 92.3




210 46
2.2
VD N
9 ~ 15 o
(46.25 £26.06) . (40.60 £27.73)  (40.67 + 2.3 25(OH) D
24.93) min. o 2 25( OH) D
9 ~15 (F=0.77 P=0.464) . 3
(29.00 H8.38) . (42.21 £25.19) (28.25 + 25(OH) D (F=4.40 P =
12.37) min. (F = 0.014) VD 25( OH) D
22.72 P <0.001) o 3 25( OH) D
VD (P <0.001) t . VD
(P<0.001) . (P <0.001);
VD (t=4.01 P= .
0.001) (t=3.54 P <0.001) (P =0.055) ,
2 25( OH) D nmol /L
25(0H)D  95%CI F P 25(0H)D  95%CI F P 250H)D 95%CI i P
63 16,0 14.9~17.1 472 42.7-~51.7 3.2 27.0~35.414.87 <0.001
D 55 155 14.3~16.60.770.464 56.8 52.0~61.6'" 4.40 0.014 41.4 36.6~46.1 17.4 <0.001
52 165 15.2~17.8 54.3 49,4 ~59.3 37.8  32.1~43.5 13.4 <0.001
(1) P<0.01 (2) P<0.05
2.4 D . . . . .
D ) VD
100% 3 65. 1% (RR,; =0.33 95% CI 0.15 ~

(95%CI152.9% ~76.1%) 40% (95% CI 27.7%

0.72 P=0.005)

~53.2%)  48.1%(95% CI 34.8% ~61.5%) .
3 ( . (RR,; =0.48 95%CI0.22 ~1.05 P =0.065) .
3 D
D /%
" RR 95% CI P RR 95% CI P
63 63(100%) 41(65.1%) 1.0 1.0
D 55 55(100%) 22(40.0%) 0. 36 0.17~0.76  0.007 0.33 0.15~0.72 0.005
52 52(100%) 25(48.1%) 0.50 0.23~1.05 0.068 0.48 0.22 ~1.05 0. 065
. - VD
VD VD 14.3% 7. 7% VDR
1.8% VD
(¥ =6.03 P=
0.014) , .
1345 . VD
3
4 7- - D
800 TU/d D3 VD3 VD3 25—
25 25( OH) D3 la-
(OH) D . D3
VD . 1 25(OH) ,D3 ',
VD .

( vitamin D receptor VDR)

VD

VD



2 D 25( OH) D 211
D VD o
VD o o VD
VD VD VD
VD VD 25( OH) D
7381 7 11 D3 o
25( OH) D 68. 5% VD (P =0.055)
. ' 618 VD 25( OH) D
85.9% .
" 12 ~18 . 25(OH) D
VD 78. 6% o o
25 VD
(OH) D 50 nmol/mL VD o
100%
4 ; VD 800
VD; Iu/d 25
(OH) D ;
VD ; o
N VD
VD3 0
o 800 IU/d
4 VD
VD o
VD VD
. ( 10M)
( D (2011) ) 1 M .
VD3 600 1U/d 2007: 84-85.
4000 TU/d * . ( 2 : D
(2013 ) ) . I 2015 21(10):
VD 600 TU/d 12674271.
" 3 PALACIOS C GONZALEZ L. Is vitamin D deficiency
° a major global public health problen? J . J Steroid
600 1U/d 800 IU/d Biochem Mol Biol 2014 144: 138-45.
VD ° 4 CHOWDHURY R KUNUTSOR S VITEZOVA A et
D al. Vitamin D and risk of cause specific death:
VD systematic review and meta-analysis of observational
VD cohort and randomised intervention studies J .
BMJ 2014. PMID: 24690623.
5  FELDMAN D KRISHNAN A V SWAMI S et al.
VD ’ n VD The role of vitamin D in reducing cancer risk and
progression J . Nat Rev Cancer 2014 14 (5):
’ 342-357.
6 DEL VALLE H B YAKTINE A L TAYLOR C L et
al. Dietary reference intakes for calcium and vitamin
VD

D M . US: National Academies Press 2011.

12013 M . 2014.



212

46

8 GILCHREST B A. Sun exposure and vitamin D 15 GIRGIS CM CLIFTON-BLIGH R J MOKBEL N et
sufficiency J . Am J Clin Nutr 2008 88( suppl) : al. Vitamin D signaling regulates proliferation
570-577. differentiation and myotube size in C2CI2 skeletal

9 NORMAN A W. Sunlight season skin pigmentation muscle cells J . Endocrinology 2013 155(2):
vitamin D and 25-hydroxyvitamin D: integral 347357.
components of the vitamin D endocrine system J . 16  BATTAULT S WHITING S J PELTIER S L et al.
Am ] Clin Nutr 1998 67: 1108-4110. Vitamin D metabolism functions and needs: from

10  EYLES D W MORLEY R ANDERSON C et al. The science to health claims J . Eur J Nutr 2013 52
utility of neonatal dried blood spots for the assessment (2): 429441.
of neonatal vitamin D status J . Paediatric Perinatal 17 D
Epidemiol 2010 24: 303-308. J. 2010 11(8): 77349717.

11 EYLES D ANDERSON C KO P et al. A sensitive 18 618
LC/MS/MS assay of 250H vitamin D3and 250H D J . 2016 27
vitamin D2in dried blood spots J . Clin Chim Acta (3): 495-496.

2009 403: 145451. 19

12 HOLICK M F. Vitamin D Deficiency J . N Engl J D J .
Med 2007 357:266-281. 2012 27(31) : 4926-4928.

13 DIMITROV V SALEHI-TABAR R AN B S et al. 20 JIN X JONES G CICUTTINI F et al. Effect of
Non-classical mechanisms of transcriptional regulation Vitamin D supplementation on tibial cartilage volume
by the vitamin D receptor: insights into calcium and knee pain among patients with symptomatic knee
homeostasis immune system regulation and cancer osteoarthritis: a randomized clinical trial J . JAMA
chemoprevention J . ] Steroid Biochem Mol Biol 2016 315(10) : 10054013.

2014 144: 74-30. 21  MELAMED M L MICHOS E D POST W et al. 25—

14 SHERMANM H RUTH T Y ENGLE D D et al. hydroxyvitamin D levels and the risk of mortality in
Vitamin D receptor-mediated stromal reprogramming the general population J . Arch Intern Med 2008
suppresses pancreatitis and enhances pancreatic 168( 15) : 16294637.
cancer therapy J . Cell 2014 159( 1) : 80-93. :2016-08-08

206 ) 2016( 3) : 365368.
7 . 13 ZHOU Y J DAI' Y YUAN B J et al. Population—
(2015 ) 7T . based estimate of the burden of acute gastrointestinal
2015(6) : 448-458. illness in Jiangsu province China 2010 — 2011 J .

8 TSUTOMU KAGEYAMA S K M S. Broadly reactive Epidemiol Infec 2013 141(5) : 944-952.
and highly sensitive assay for norwalkdike viruses 14 HUANG X HUANG Q DUN Z et al. Nontyphoidal
based on real-time quantitative reverse transcription— Salmonella infection Guangdong province China
PCR ] J Clin Microbiol 2003 41 (1 4): 2012 J . Emerg Infect Dis 2016 22(4): 726-729.
15484557. 15 2010—2012

9 HARADA S OKADA M YAHIRO S et al J.

Surveillance of pathogens in outpatients with 2014( 6) : 698-699.

gastroenteritis and characterization of sapovirus 16 . 2011 -2014

strains between 2002 and 2007 in kumamoto D .

prefecture Japan J . J Med Virol 2009 81(6): 2015.

11174127. 17 EDENJ HEWITT J LIM K LL et al. The emergence and

10 evolution of the novel epidemic norovirus GII. 4 variant

D . : 2016. Sydney 2012 J . Virology 2014 450: 106413.
11 18 LU J SUN L FANG L et al. Gastroenteritis
J . outbreaks caused by norovirus GII. 17 Guangdong
2016(2) : 101407. province China 2014 -2015 J . Emerg Infect Dis
12 2015 21(7) : 12404242.

120164042



