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ABSTRACT :OBJECTIVE To analyze the prevalence status and related factors of
Vitamin D in children and adolescent aged 6 =17 years in Yunnan Province, and to
provide evidence for improving the anemia status of children and teenagers in Yunnan
Province. METHODS  From 2016 to 2017, a multi-stage stratified random sampling
method was used to select 3189 children and adolescents aged 6—17 from 65 primary and
secondary schools in 13 counties ( cities, districts) of 7 cities ( prefectures) in Yunnan
Province. 1580 boys and 1609 girls were selected by gender. 1367 urban residents and
1822 rural residents were selected for face-to-face questionnaire survey and serum vitamin
D measurement based on urban and rural areas. The distribution of serum vitamin D
content in urban and rural areas, age, body mass index and outdoor activity time of
school-aged children was analyzed. SPSS20.0 T-test, X* test and multiple Logistic
regression analysis were performed. RESULTS The mean of vitamin D in children and
adolescents aged 6—17 in Yunnan Province was (21.98+8.07) ng/mL. The vitamin D
level of urban boys was (23.30+10.13) ng/mL, which was higher than that of girls
((21.50+£8.94) ng/mL) (1=3.47,P<0.01). The vitamin D level of children and
adolescents aged 6—8 in urban areas was the highest ( (26.65+9.83) ng/mlL), and the
difference was statistically significant compared with other age groups except for the 15-17
age group (F=41.06, P<0.01). The vitamin D levels of children and adolescents who
had physical examinations in autumn, ate eggs every day, and had eaten animal blood and
liver in the past month were (25.34+7.82), (22.78+9.60) and (23.66+9.24) ng/mL,
respectively, which were all higher than those of other groups, and the differences were
statistically significant ( P<0.05). The vitamin D level of rural boys was (22.85+7.31)
ng/mL, which was higher than that of girls ((20.10+6.34) ng/mL) (t=5.34, P<
0.01). The vitamin D level of children and adolescents aged 6-8 in rural areas was the
highest ( (23.7+7.96) ng/mL), and the difference was statistically significant compared
with other age groups except for the 15-17 age group (¥ =25.05, P<0.01), but it was
lower than that of the same age group in urban areas (1=4.40, P<0.01). The vitamin D
level was the highest when outdoor activity time exceeded 120 minutes ( (22.05x7.84)
ng/mL) , and the difference was statistically significant compared with other activity time
groups (F=5.34, P<0.01). The rate of vitamin D insufficiency and deficiency among
children and adolescents aged 6—17 was 87. 6%. The proportion of vitamin D insufficiency
or deficiency among girls in both urban and rural areas was higher than that among boys
(X* values of 17.48 and 35.33, P<0.01), respectively. The proportion of vitamin D
insufficiency or deficiency among different genders in urban and rural areas was
statistically significant (X*> = 50.14, P<0.01). In urban and rural age groups, the
proportion of vitamin D sufficiency in 6 — 8 years old was the highest, accounting for
40. 6% and 38.5% , respectively, and the difference between urban and rural vitamin D
deficiency or deficiency was statistically significant (X*> =71.22 P<0.01). Vitamin D
insufficiency and deficiency were more severe in winter among children and adolescents in
both urban and rural areas (X*>=17.11, P<0.01. Multivariate Logistic analysis showed
that girls (OR=2.27, 95%CI 1. 814-2.852) and rural children and adolescents ( OR =
1.560, 95% CI 1.240 - 1.961) were more likely to have vitamin D insufficiency or
deficiency. The 6 — 8 age group ( OR=0.395, 95% CI 0.287 - 0.543 ), physical
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examination season in spring (OR=0.694, 95%CI 0.567-0.849), and autumn ( OR=
0.743, 95% CI 0.595-0.926) were protective factors for vitamin D insufficiency or
deficiency. CONCLUSION The deficiency or insufficiency of vitamin D among children

and adolescents aged 6 to 17 in Yunnan Province from 2016 to 2017 remains at a relatively

high level, with girls being more prominently affected. Undergoing physical examinations

in spring and autumn is a protective factor for vitamin D levels.

KEY WORDS: ; children and adolescent, vitamin D, nutritional status, relevant factors
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K1 2016—2017 FZHE6~17TFILEFSVEEKRER

FEAE N4 4 i L/ % FEAE N4 4 1% Lt/ %
P 5] AL SR SCAR TR
5 1580 49.5 N 603 19.0
© 1609 50.5 /N2 766 24.0
AR w 1267 39.7
6~8 % 758 23.8 m (R e B 383 12.0
9~11 % 926 29.0 KL R 170 5.3
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= 837 26.2 10001 ~ 30000 JT 482 15.1
7 2352 73.8 30001 ~ 60000 TG 524 16. 4
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87.6% (2795/3189) , H13& 3 AI UL AS[ml 4 il 4 A
EDARIIZ B 2R HAS I #E X (X =
50.14,P<0.01) , Hrp i MR A L A 454 R D
AR B Z L T 5 A2 (P<0.01) 5 3k T Rk
MAFR AR D A R = il 22 54 5
T E L (XP=71.22,P<0.01) , Ho s i F e it
6~8 HAHEAER D I e m (P<0.01)
ANTR) P A S s )3 T R A A LB D AR AR R
D ARREERZ 298 % i3 L (X =18.97,P<
0.01) , Horp e #f L7 75 /0 4F 1 A0 16 3f i (8] i 2o
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x2 2016—2017 EZFE 6~17 5 ILEES D FE 25 (OH) D KF (xs) ng/mL
GBI Gl M el P{H
N 25 (OH) D N 25 (OH) D

51
% 669 23.30+10. 13 911 22.85+7. 31 0.97 0.31
z 698 21.50+8.94 911 20. 10+6. 34 3.54 <0.01
{8 3.47 8.59
P 1A <0.01 <0.01

AF I
6~8 % 316 26.65+9. 83" 442 23.70£7. 96" 4. 40 <0.01
9~11 % 382 23.18+7.51%" 544 21.59+6. 64" 3.39 <0. 01
12~ 14 % 381 20.52+7.98" 472 20.23+5.99" 0.59 0.56
15~17 % 288 19. 12+11. 64 364 20.21%6.70 -1.50 0.13
F 18 41.06 25.05
PAiE <0.01 <0. 01

T T 48 %
R IEH 1073 22.21%9. 40 1647 21.38+6.97 2.47 <0.01
8 = /e 294 23.01x10.22 175 22.31%6.99 0.88 0.38
{8 -1.27 -1.67
P1H 0.20 0. 10

FUAI I B s (]
<30 min/d 106 22.15+9.13 29 19. 16+5. 80 1.67 0.10
30~59 min/d 147 22.59+10. 26 186 21.10+5.79 1.67 0. 10
60~ 89 min/d 193 21.09+9. 51" 424 20. 54+6. 49 0.73 0. 47
90~ 119 min/d 49 22.87+11. 14 202 20.93+6. 45 1. 61 0.11
=120 min/d 872 22.63+9. 58 981 22.13+7. 44" 1.28 0.20
F 1A 1. 10 5.34
PH 0.36 <0.01

Rz
BE 458 23.70=10. 01" 269 19.75+6. 11" 5.86 <0. 01
Tk 117 25.34x7.82" 480 21.15+4. 89" 5.50 <0.01
KT 792 21.18+9.37"" 1073 22.05+7. 84" -2.10 0.04
F i 16. 41 12. 48
PAiE <0.01 <0. 01

(EP NSRRI
2 693 22.22+10.03 1014 21.79+7. 10 1. 00 0.32
& 674 22.55%9. 10 808 21.09+6. 80 3.44 <0.01
tfl 0. 64 -2.10
P1E 0.53 0.04

B Rz R
2 412 21.46+9. 48 227 21.28+7.61 0.25 0. 80
5 955 22.78%9. 60 1595 21.50+6. 88 3.59 <0.01
{8 -2.32 -0. 41
P1E 0.02 0. 68

AT 1 H Wz sk 3 i R A
2 260 23.66+9. 24 327 22.10+7. 59 2.20 0.03
5 1107 22.08+9. 64 1495 21.34+6. 83 2.31 0.02
{8 2.39 1.79
P1E 0.02 0.07
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K3 2016—2017T EZFHE6~17TFILEFDVE25(0H) DEFRR[(n(r/%) ]

Tl RN

=N 2
i A A P A YR P
51
5 129(62. 3) 540(46. 6) 132(70.6) 779(47.6)
% 78(37.7) 620(53.4) 55(29.4) 856(52.4)
X E 17. 48 35.33 50. 14 <0.01
P1{E <0.01 <0. 01
ARy
6~8 % 84(40.6) 232(20.0) 72(38.5) 370(22. 6)
9~11 % 54(26.1) 328(28.3) 55(29.4) 489(29.9)
12~14 % 30(14.5) 351(30.3) 31(16.6) 441(27.0)
15~17 % 39(18.8) 249(21.5) 29(15.5) 335(20.5)
X2 48.72 26.53 71.22 <0.01
P1H <0.01 <0.01
J1 AN Bl E]
<30 min/d 14(6.8) 92(7.9) 1(0.5) 28(1.7)
30~59 min/d 22(10.6) 125(10. 8) 15(8.0) 171(10.5)
60 ~ 89 min/d 23(11.1) 170( 14.7) 31(16.6) 393(24.0)
90~ 119 min/d 8(3.9) 41(3.5) 13(7.0) 189(11.6)
=120 min/d 140(67.6) 732(63.1) 127(67.9) 854(52.2)
X2 4 2.49 17.33 18.97 <0.05
P{H 0. 65 <0.01
R 2
HFE 69(33.3) 389(33.5) 10(3.7) 259(15.8)
*E 25(12.1) 91(7.8) 24(5.0) 456(27.9)
&7 113(54.6) 680(58.6) 153(14.3) 920(56.3)
Xl 4.20 45.55 17.11 <0.01
P1{E 0.12 <0.01
2.4 HEEZDAERBRZHNESEAEZSH AREBERZ 6~8 % (OR=0.395,95%CI 0. 287 ~

% 4 8 W, &4 (OR =2.274,95%CI  0.543) & KK (OR =0.694,95% CI 0.567 ~
1.814~ 2.852) K A (OR = 1.560, 95%CI  0.849) FIFk Z= A (OR = 0.743,95% CI 0. 595 ~
1.240~1.961) LEF VET RS KAEREAEZR D 0.926) 44 R D AR Z IR .

*4 ZHEE1TSIESDFEHES D REHRZ K Logistic EAS

AR i B1E SE Wald OR 18.(95%CI) P1H
1 5]

3B 1

7 0. 444 0.117 14. 452 2.274(1.814~2.852) <0.01
AR

15~17 % 1

6~8 % -0.929 0.162 32.786 0.395(0.287~0.543) <0.01

9~11 % -0.185 0. 167 1.220 0.831(0.599~1.153) 0.27

12~14 % 0.356 0.188 3. 602 1.428(0.988~2.062) 0.06
W%

I T 1

£ bt -0. 444 0.117 14. 452 1.560(1.240~1.961) <0.01
[N/ =a]

XZ 1

HF -0.365 0. 103 12.557 0. 694(0.567~0. 849) <0.01

Tk -0.297 0.113 6.956 0.743(0.595~0.926) <0.01
AN B

=120 min/d 1

<30 min/d -0. 088 0.336 0. 069 0.915(0.474~1.767) 0.79

30~59 min/d 0.251 0.322 0. 609 1.285(0.684~2.414) 0. 44

60~ 89 min/d 0. 240 0.374 0.411 1.271(0.611~2. 644) 0.52

90~ 119 min/d -0.126 0.295 0.181 0.882(0.495~1.571) 0.67
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AR FE D B AR R T, T A AR A
B 22 23 T G A M B/ Al
b A 52 LR U A 3 I D 4 4 B 2
tE AR YRR B S0 S A
2D RSB 0P 2 T 1 A
O A D B AR 1 KU i
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