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Nutritional status of vitamin D in primary and middle school students
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Abstract:  Objective  To investigate the nutritional status of vitamin D in middle school students and pupils in rural areas of
Shaanxi province, to evaluate the implementation effectiveness of the Nutrition Improvement Program for Rural Compulsory
Education Students ( abbreviated to the program) , and to provide a scientific basis for reasonable supplementation of vitamin D.
Methods A multi—stage stratified sampling method was used to select primary and middle school students who participated in the
program in Hengshan district, Changwu county and Mian county of Shaanxi province in 2015-2017. Fasting venous blood samples
were collected to detect serum level of 25—hydroxyvitamin D (25—( OH) D). The clinical and subclinical deficiency rates of vitamin
D were analyzed. Results The overall serum level of 25—( OH) D in monitored school students from 2015 to 2017 was (22.21+
9.04) ng/ml, and the clinical and subclinical deficiency rates of vitamin D were 4.39% and 41.95% respectively. The average
levels of serum 25—( OH) D in males and females were (23.42+9.32) ng/ml and (20.94+8.56) ng/ml, respectively, showing
statistically significant differences (¢=7.537, P<0.001). The average level of serum 25— ( OH) D was higher in pupils than in
junior middle students (¢=15.644, P<0.001), higher in northern Shaanxi than in Guanzhong and higher in Guanzhong than in
southern Shaanxi ( #'=90. 810, P<0.001). The clinical and subclinical deficiency rates of vitamin D were higher in females than in
males (X>=47.665, P<0.001), higher in junior middle school students than in pupils (X* = 146.965, P<0.001), higher in
southern Shaanxi than in Guanzhong, higher in Guanzhong than in northern Shaanxi (X*>=219.214, P<0.001), and higher in 2015
or 2016 than in 2017 (X*>=382.476, P<0.001). Conclusions By and large, the nutritional status of vitamin D in the students
has been improved since the program has been implemented, but it is still not very optimistic. There still exists subclinical
deficiency of vitamin D in some students; and hence, special attention should be paid to correct the subclinical deficiency of
vitamin D and improve the nutrition status.

Key words: rural student; vitamin D; 25—hydroxyvitamin D; nutritional status; deficiency rate

dER D B m T T E IR R, R Z AEBRIIRE AR S BRI MRS A R A
(BB B BT (1985—) 4 BT A Bl B R TR AR BRI, e X D
oo BZ £ TR R R 1K




1090 TR 2020 459 A 5527 % 45 9] Pract Prev Med, Sep. 2020, Vol. 27, No.9

R BRSP4 R FE 10 2 A B e iy 45 Ak
ey BRGNS 5 R, A 3R D a2 g |k w5 i
SE N —Z GG RAE R, 7 AR R RIAE . H AT,
HOG IR A 15T st UM S g A5 2 22 TN R ]
SR IE 4R R D AR i, TR
T X LEF D AELEAE R D K, Afiﬂi—‘é%l\?ﬁfﬁi
D ARRE R BRI [E P O X, R A
FEHLX R 5 97 KR MAL Tt Z IR AS A2
JLEREFR SEROIRD, b 2R A ARE S, B2
ZOAMERE SO BT AR B Y A AR M IXTF R T 56
T 6~17 % AEYEER D K RAHSHRR I E IR RO
A, DU PP A~ A TR IR

1 X&5H%
1.1 AR g RIREZH B 28R, 2015—
2017 FFAEREIL S B e Hi X 43 3] Bl ALl EOARS L X
KR E BRI R 7E 3 B BELE R 1
ANEEFN L TR W AL R AR SRR LA 1
AP, PRUE RS AE S in W 24 A E e R 3] 30 AL
e BER B Ao A AR Al s AN R EAS R AEOR 2 30
N DU FTAT 2 A 2 R R A S 52 A SRl b AR U
1t 30 N, TUUAR H1 224 1l S A7 100 326 52 AN LR S A 4
AT G, BRI L 228 BRI A AR
FEAENT 15, A0 PR D40 A5 Ji R W 2 A= A R
RGBT AL S BE AN FE M 22 A BAF 9—12 F 52K
I W
1.2 A iAW 2E AR S e Rk 25 R
LEFRIKI 5 ml,2 h Y5385 00035 I B T - 80 °C UKAH &
fFo YL S 8H DA B o il A 2R A, 43 125 19 1 3
Tokiz ik 2R G B2 W R R A BR A Bl Z4E
o, SR FH ) 457 28 0 R v e YR A 00 i o IR o i 1k
( Dionex u3000/AB-SCIEX API3200 Q-TRAP) il 5 Ifi.
1 25-(OH) D /K-,
1.3 ##MixE BRETH I 25-(OH) D ZKFRITFAY
R D BEFRRAM LG —rifE, Z2EC#FH N4
AR D BRI AT S H T A M E ok R W v
25-(OH)D =20 ng/ml A 72, 10 ~20 ng/ml A W I
IR = Sl 2k =, <10 ng/ml A=
1.4 %itsa® BRI R M SPSS 25.0 & fF,
THE ORI +hR 25 (xts) F278 , 4] H AR T A
SEREAS ¢ R0 By A R R T 22 00 AT 5 THEICROR) HL AR
X K, P<0. 05 HZEFAFIFRE L,

2.1 AR 2015—2017 4FE =ASE X S0 Wi i
22063 4 Hitp B A 1507 4, Lok 1456 445/
21869 44 WA 1094 44 s Bldba#2E 803 44, Kotk
1 080 44 , Bk 1 080 44 ;2015—2017 4E43 50 934 44 |
1009 5.1 020 45, WEIAAR B R 6 ~17 27, 1LY
25-(OH) D BRI/ (22.21+9. 04) ng/ml, FAKAE N
6. 00 ng/ml, fe BN 80. 84 ng/ml, Hirf4iA % D it
TR 130 44 (4.39%) , W IR R = # 1 243 4
(41.95%) , 5824 1 590 44 (53.66%)
2.2 REVEA i 25-(OH)D AP W2k
BAMLHE 25-(OH) D /KA (23.42+9. 32) ng/ml, &
"R (20.94+8.56) ng/ml, HUK 22 F A G5 X
(t=7.537,P<0.001) , B #AEEAER D K404
PR, AR D Bz R IR = R
BT (X =47.665,P<0.001) , L3 1 .32,

£ 1 2015—2017 4EPEVGA R A /A Il 25-(OH) D

K534 (ng/ml xs)

215 NEL 1ML 25-(OH) D (fl/F A4 P
PE5 7.537 0. 000
3 1507 23.42+9. 32
I 1456 20. 94+8. 56
R 15. 644 0. 000
/N 1 869 24.01+9. 38
FILE 1094 19. 1127. 48
X 90. 810 0. 000
Bt 803 24.89+9. 01
X 1 080 22. 87+8. 80
e re 1 080 19.53+8. 54
Ay 455. 146 0. 000
2015 934 18.95+6. 69
2016 1009 19. 1026. 36
2017 1020 28.25+10. 04
At 2963 22.219. 04

T2 2015—2017 4EBEVEE R A /N L5 25-(OH) D
K H(n,%)

415 N R I RERZ iz X2 P{H
P 47.665 0.000
% 1507 901(59.79)  555(36.83)  51(3.38)
1456 689(47.32) 688(47.25)  79(5.43)
N 1869 1152(61.64) 671(35.90)  46(2.46)  146.965 0. 000
e 1094 438(40.04) 572(52.29)  84(7.68)
HIX
Bt 803 554(68.99) 227(28.27)  22(2.74)  219.214  0.000
Kerfr 1080 640(59.26)  407(37.69)  33(3.06)
Bl 1080 396(36.67)  609(56.39)  75(6.94)
Ay 382.476 0.000
2015 934 385(41.22) 480(51.39)  69(7.39)
2016 1009 410(40.63)  544(53.91)  55(5.45)
2017 1020 795(77.94)  219(21.47)  6(0.59)
At 2963 1590(53.66) 1243(41.95) 130(4.39)




ST EES: 2020 4£ 9 A 4527 % %59 W] Pract Prev Med, Sep. 2020, Vol. 27, No.9 1091

2.3 KRB FHEMF25-(0H)D KF  /NFEAIMTE
25-(OH) DR TR A HokK P2 R A Gt &
X (t=15.644,P<0.001) ; HA[F¥EB A4 K D
KKV HAAFAEZE S, WP AR R D = R I
PRI = R E T /NF A2 (X = 146. 965, P<0.001) , W3
1.%2,

2.4 REMRFAMF25-(OH)D KF B L
ZEU& LR AL Ly Ly kA o3 S e R kb B0, 530 43 SRy B
JeE sl S IR B i, BRI A S
25— (OH) D 7K Jy (24.89+9.01) ng/ml, X Ky
(22.87+8.80) ng/ml, BEFg A (19. 53+8. 54) ng/ml, Bk
db>rh>pem , 22 B A gt 248 L (F=90. 810, P<
0.001), —HbIXZE4E4ER D KR A5t
Y (X*=219.214,P<0.001) , BERg #4445 % D
Bz A Wl REZ Fm T e P, Wk 1.3k 2,
2.5 RREHFMHF ALK 25-(0OH)D KF  2015—
2017 4E24E 1MW 25— (OH) D SR IK 2% 5K it 2%
B (F=455.146,P<0.001), H 2017 4 >2016 4,
2015 4F, AFAEMRIEgEA R D 6= 3 Win R E = %
FERAES N E L (X =382.476,P<0.001) , W&
1.%2,

3 3 i

iR D HAT 2R A B IR, AUER T /g
B E SRR, S5 RS A W ORI A R B B
B AVER TR LA MR G S LM E , 25490
MACITE R, 5 2 Rl A & A I e e
FERIT P, L 25-( OH) D 7 I V& vk B 5 s
s ARUE , PRI A RE MR M S AR I 4E2E R D RS FRAR
MO SRR, R E A 176 9 A 4EH: K D B
ZEHEAE /3 MAGEAER D =, L HEF >
AR BN R R

ABFFTRAR S5 51 R, 2015—2017 4EBEPE 4 T/
A MEYEAER D KR Z FHh 4.39% , WG R EEZ
HH 41.95% , GHRAE L X 2013 4F S« A IR
ORI Ml DX 2 A R I A A 2R D 4 SR — 2, U A
oA I 25-( OH) D b FH KK 4k 2 D B
Z 5WIm RS = 0 L B . 2 R AR A
X () LB SRR DA SR AR | I 2540 P — | S
TEEYHRAAN R BT NI BOE TR A R A
BERRHE=,

2015—2017 4EREPE 44 /N AR s 4E 4 D K
= F90K 7. 39% ,5. 45%F1 0. 59% , W lifs PRk = 3
A3 51H 51.39% ,53. 91% F1 21. 47% ., 5 2015 F1 2016

AEAALE, 2017 /N AE AR 2R D = FEANE I PR Bk
Z RV R, W RER A =, — R E T LAF - i
SR KR R 4R ) A R R YT AR LR SRR
e fd R E O B ) B R i, JE R R R IR R
T, A 55 E A B R R BT Ak
RbeE SRR O AR B, TR R IR E
AR BEE I 3 JLAF AR 27458 T Sy 2 A 0/ 5 B0
B AT, DRI A T L Tl BB I 2 A 2 A A
N AT BT R AT K

LAY D B DR A T R P X A
WALE Y A AT A R 2, T RE R T

LA RR T HLMEH I E IR, tn] i
LA BEAT RIS, H A T A

AHEA R D B Z AR TN A S R AR S E A
U AT RE S AR BN A AR S TR R AR
TGS D P EAEAE R D G

B Hh X 2E A 4 AR 2R D = i Ol BRI G R

MBI 2 SRR ATREAT : (1) BRAE Serh (BRRg —HuIX

TR 2D KBS 58 A ] BEAb & ol & 8 TE

TSR RN R IR B AL B R A DU v )T

(2) Bedb i ik 3 - v i, b X H BRI IR] S | PR 25 H

HE o [E) AR A J8E 2 B XA A A R D A R

P

L5 BT BRPG R A X N R R R D B SR

AROEAE AN R 2 e PRk Z AT IR, R

T SERACR AR BGE B YR AR R

FEAl b 38 2 AN S AEAE R D 3N A AR e Shas g i

(], AN 5 2 A A B 3 FT DA ok 22 B, 8 v 44

WHEAZZR D G A, 2 LT AR R G

Sk

[1] Heaney RP, Recker RR, Grote J, et al. Vitamin D(3)is more potent
than vitamin D(2)in humans[ J]. J Clin Endocrinol Metab, 2011,96
(3) :E447-452.

[2] Hussain Gilani SY, Bibi S, Siddiqui A, et al. Obesity and diabetes as
determinants of vitamin D deficiency [ J ] . J Ayub Med Coll
Abbottabad, 2019,31(3) :432-435.

[3] Tarasiuk J, Kapica—Topczewska K, Chorazy M, et al. Is vitamin D
deficiency a reliable risk factor for multiple sclerosis development|[ J].
Neurol Neurochir Pol, 2019,53(5) :388-389.

[4] Bouillon R. Vitamin D and cardiovascular disorders[ J]. Osteoporos
Int, 2019,31(11) :2167-2181.

[5] Hejazi ME, Modarresi— Ghazani F, Entezari—Maleki T. A review of
vitamin D effects on common respiratory diseases: asthma, chronic
obstructive pulmonary disease, and tuberculosis [ J]. J Res Pharm
Pract, 2016,5(1) :7-15.

[6] Vieth R. Hypercalcemia and a “no observed adverse effect level”
intake of vitamin D[ J]. CMAJ, 2019,191(27) :E768.

[7] 2REMERETIARIIMEL, PEIERA 2/ NLE R L E





