1R TR b D2 A e AR R A IR B R R A M —— S L 45 —345—

& A& R

HE P B4 M DA 2 B A R BB R 3

B R A WA AN, HE AN FA
(BHEFRALET EFK,EH BO 571199)

W OE.EH TH2014—2017 FHaEEARNLSHTFASTAAEF RN (HHAHRHREF 4
YAEABTHIRRATUMARRAY 0EA L, Ak RAS BEFHMEMNMAE 4 F WA EE R0 3F P LK%
HHEABEEMRN 2603 L4FARTFANAEFHANTARNLAE, GR 458, F L2 FANFHEK
JE 3 % (333.4+81.9) ~(370.9£88. 1) ng/mL, % 2 FTHE LA (P<0.05); %4+ F A Bl R
2 R 18.0%~31.5%, 2 LB FTHMA(P<0.05) ;442 F AZ £50.8%~2.0%,4 4 & %4 R #
B (P>0.05), 2014—2017 %, o F A FEHREM P AZ T HFA(H P<0.05),% 2015 F 4, R A& A |
EZRFRRGIHTFEL(P>0.05) ;%425 ARG ESEZ TP AMKTFAE(H P<0.05), VHRAEFAE
(OR=2.290)# R FA(OR=2.313) B E H A A %A% A4 Z/Z 6 E# 2 (P<0.05),#F £ (OR=
0.235)Ae & 8 PAESH R =230 min FA(OR=0.554) N EREH A A, Fif ZEZLEFAEANLELET A
TARARAEKAENAKE PLALEAZTAZEARBEZZDREG RERX R o PFINEDAA TR A
HAEEABRZ/ TG REZ R,

KW B hmE; AEF A $aBE; PhSE

FE S ES R155 X ERFRIZAD : A XEHS :1004-8456(2021)03-0345-06

DOI; 10. 13590/j. cjth. 2021. 03. 018

Analysis on vitamin A status and its influencing factors of
students from parts of Hainan Province
FENG Qiqin, WU Xiaoxing, DAI Hua, DONG Chunbo, YI Cong, HU Ye, LEI Yue
(School of Public Health, Hainan Medical University, Hainan Haikou 571199, China)

Abstract: Objective To understand the trend and influencing factors of vitamin A status among students from the pilot
area of the “Nutrition Improvement Program for Compulsory Education Students in Rural Areas” (' Shorten as
“Program” ) in Hainan Province from 2014 to 2017. Methods From 2014 to 2017, a total of 2 603 students were
selected from Qiongzhong county in Hainan Province through stratified cluster random sampling method. The serum retinol
and other indicators were detected and questionnaire survey were carried out. Results In 4 years, the average serum
retinol concentration of students was (333.4+81.9) - (370.9+88.1) ng/mL, with an overall variation trend of decline
and then increase (P<0.05 ) ; The subclinical vitamin A deficiency ( SVAD) rate of students was 18.0% to 31.5%,
which increased first and then decreased (P<0.05) ; and the vitamin A deficiency ( VAD) rate was 0.8% to 2.0%,
without significant change in 4 years (P>0.05). From 2014 to 2017, The serum retinol concentration of junior high school
students was higher than that of primary school students (P<0.05), except for 2015, there was no statistically significant
difference between different genders (P>0.05) ; and the SVAD rate of junior high school students was lower than that of
primary school students ( P<0.05). The minority nationality (OR=2.290) and anemia ( OR=2.373) were risk factors for
SVAD or VAD, the junior middle school students (OR=0.235) and daily outdoor activity time =30 min ( OR=0.554)
were protective factors. Conclusion The nutritional status of vitamin A among students in the region had been improved,
but the SVAD was still a striking problem, the minority nationality and pupils were at higher risk, and improving anemia

and increasing outdoor activity might help reduce the risk of SVAD or VAD in students.
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F 1 2014—2017 FFPAFAEMRER [ (%) ]

Logistic EEN KUK UME «=0.05, P<0.05 HERE Table 1 The composition of investigation students from
BEITFE X 2014 1o 2017[ n( %) ]
51 B
(AN N
wh 9tk p/ g N W fil

2 H#R
2.1 WHAEXZIEAREH
2014—2017 AEIL /22 2R 2 603 44, Horp
B 1296 A (5 49.8%), w1 307 AN (5
50.2%) ;5 /N2 1 720 N (0 66.1%) , 41 H 4k
883 N (/5 33.9%), W I,
2.2 2014—2017 4F27 A= i35 A0 v Pt vk 32 A0 Ak o 34
2014—2017 4, 24 A Il 35 A0 8 B e % B ik b
ERHEGIH¥E X (F=24.149,P<0.05) , 2% F
Mg b FH a3 (1 P<0.05),2017 4F ik 3] & &

2014 275(49.0)  286(51.0)

325(51.5)

361(64.3) 200(35.7) 561
431(68.3) 200(31.7) 631
332(47.9) 464(67.0) 229(33.0) 693
364(50.7) 464(64.6) 254(35.4) 718
AiF 1296(49.8) 1307(50.2) 1720(66.1) 883(33.9) 2 603

(370.9+88. 1) pe/L;Ho | 5 LA Fi/h ez Ar
bt BB R E — 30, A5 4F BE B0 b AR I L B
v B 35 8 /22 4 (38 P<0.05) , Bk 2015 4 4),
ANFPE S 22 5 R g it B X (¥ P>0.05), W
%2,

2015 306(48.5)
2016 361(52.1)
2017 354(49.3)

F 2 2014—2017 4F 2 A I V5 O B B vk B L 3 (x£s, wg/L)

Table 2 Comparison of serum retinol concentrations among students from 2014 to 2017 (x+s, pg/L)

i L . b fif
54 ik tfH P1iE N wrth fH P1iH
2014 362. 6£95. 8° 358.5+85.7" 0.522 0. 099 334.0£72.0° 410. 5+99. 4° -9.582  <0.001 361.2+90.5"
2015 326.4£75.5" 340.0+87.2"  -2.084 0. 031 314.4£75.0" 374.4+81.3" -9.104  <0.001  333.4+81.9"
2016 343.7+84.3° 348.6+88. 4"  —0.744 0.558 326.4+77. 8" 385.8+88.6" -8.632  <0.001  346.0+86.2¢
2017 365.3+85.1° 376.3+90.7°  —1.668 0.559 352.1£79. 4° 405.2+92. 6" -7.714  <0.001  370.9+88. 1°
F1i 14. 744 10. 710 19. 261 7.211 24. 149
P 1y <0. 001 <0. 001 <0. 001 <0. 001 <0. 001

TE:“a b d” FoR O R AR B ][R]0 2 AR 1) 2 B2 A 0 L0 P 3 PRl 2 0 30 1P 0 L, 5 A ) 5 kS T4 B2 ) 22 S e 2 3 3, P>
0. 05" ; @A [F] 4F B2 i) 2 A= S VAR £ I 05 U 9% 12 e B2 190 14 L, 5 A I) 7 B4 P4 BE ) 22 S o5t 122 8 L, P>0. 05

2.3 2014—2017 S E AR A B IR R0 Z AL 0.05), 44FkK, FHAHEA R A = AN G
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Table 3 Change trend of VA nutritional status of students from 2014 to 2017 [ n( %) ]

PN A A TR = HER ABRZ

I I Gt Xl P1{E N wIh Gt X* 1l P
2014 108(29.9)™  17(8.5)"™  125(22.3)*  34.089  <0.001 8(2.2) 1(0.5) 9(1.6) 2.401  0.121
2015 171(39.7)"  28(14.0)™  199(31.5)"  41.709  <0.001 8(1.9) 1(0.5) 9(1.4) 1.787  0.181
2016 162(34.9)™ 36(15.7)"  198(28.6)™  27.677  <0.001  12(2.6) 2(0.9) 14(2.0) 2.273  0.132
2017 112(24. )" 17(6.7)"  129(18.0)°  33.754  <0.001 4(0.9) 2(0.8) 6(0.8) 0.011  0.916
X2 A 27.293 13.030 39.582 4.122 0.362 3.581
Pg <0.001 0. 005 0. 001 0. 249 0.948 0.310

TE:“a b e d” FRmR O R FE W] [F] 2 Bz AR 0 AR 3R A I PR 2 < 5 0 LU, 2 AR TR) 5 R S AR BE 8 22 S JE B8 2% 38 L, P>0. 057 ;@K
[ 4F £ [] 2 A2 BRI A A 3R A IR PR B 2 38 T 1 LA, 5 A ) 72 B R < DT AF BE ) 28 S 5t 124 1 X, P>0. 057
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i XF 2017 AR B9 HEAT N R M A 2R 26 Logistic [MIH 2347, 45 R A& BL, RO 2 Be P A i
N EBE T ANE SN (] BT MR L R A gt Shi ) 2R IR B0 R W A Gt R B L (P <
FREX(P<0.05), &Y F N A g ER A FES R 0.05)  DBRIE L BUR 2/ S0 b AR 3% i 2 A
RO EZINER WL 4, BAEAE R A W PR Bk = 6k = B9 KBS B R (OR =
2.5 YRR A EIRROUEI R Logistic M504 2.290.2.373) s W1 Az He /s A SN T Bl TE] =

LA R AR R A Bz /WG Rk Z H 2 30 min (19722 Az FOI 2l I H) B8 A i 22 A R AR 4B 2R R A
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Fa4 FEELERAEFRRILARRIN [(n(%) ]
Table 4 Single factor analysis of VA nutritional

status of students[ n( %) ]

RO EALEER A IR REEZ /B Z 50 R R
Logistic [ 50#F
Table 6  Logistic regression analysis on influencing factors of

subclinical and clinical vitamin A deficiency in students

o
K% EH ﬂ;@gﬁ X* Py
5 2.340  0.126
5 227 (88) 31 (12)
I 203 (81.2) 41 (16.8)
B 22.116 <0.001
I 212 (78.8) 57 (21.2)
i 218 (93.6) 15 (6.4)
[ 1.794  0.180
R R R 348 (84.7) 63 (15.3)
U 82 (90.1) 9(9.9)
LESETNIRIE 2.353  0.125
<1 %/ 27 (77.1) 8(22.9)
=1/ 404 (86.5) 63 (13.5)
BRTEANGI 0.530  0.466
<14~/ 154 (84.2) 29 (15.8)

=11/ 276 (86.5) 43 (13.5)
WS4 ANE I 0.603  0.437

<141/ 182 (84.3) 34 (15.7)
=14/ 248 (86.7) 38 (13.3)

fre 2PN A 2.818  0.093
<1 Fi/JH 25 (75.8) 8 (24.2)
=1Fh/JH 405 (86.4) 64 (13.6)

IR HE A L 0.055 0.815
<1 W/ 67 (75.8) 12 (24.2)
=1 R/ 363 (86.4) 60 (13.6)

FEREBANL 2.048  0.152
<3 W/ 98 (89.9) 11(10.1)
>3 K/ JE 332 (84.5) 61 (15.5)

J 80 2y b [a] 10.320  0.001

<30 min/d 132 (78.6) 36 (21.4)

=30 min/d 298 (89.2) 36 (10.8)

B B 6.142  0.013
! 393 (86.9) 59 (13.1)
M. 37 (74) 13 (26)

B D HFRM 0.001  0.976
Bz /RN 77 (85.6) 13 (14.4)
LR 353 (85.7) 59 (14.3)

IR 4.542  0.103
BRAR 62 (78.5) 17 (21.5)
E# 328 (86.5) 51 (13.5)
/I B 40 (91) 4(9)

Wl PR Bk =/ Z B KU AR (OR = 0. 235.,0. 554)
PR 5.6,
5 Logistic MIAAHT AR 85 B 28 7 WA 5
Table 5 Assignment of dependent variable and

independent variable of Logistic regression analysis

A i BES T AL 175 L
[ A 0=1E%# ,1=4E/EF A Bz /WG KGR =
A AR 5Ky 0=PU 1 =R %
¥ B 0=/N¥ 1=
F AN Bl B 1) 0<30 min/d,1=30 min/d

MR B 0=dE#T 1, 1 =% Ifi.

R R 2 B Waldfl P14 OR 1H(95% CI)
g B iR 0.829 4.440 0.035 2.290(1.060~4.950)
¥ -1.448 20.625 <0.001 0.235(0.126~0.439)
A1 1% Bl Bt [

F'M,ij T -0.590 4.755 0.029 0.554(0.326~0.942)
=30 min/d

21l 0.864 5.327 0.021 2.373(1.139~4.942)
3 itig
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I R il Z 2 SR 258 LTS TR (P<0.05), A
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RTEE(RT B-1,3/a-1,3-F B 6 T« =HE M7 A E)
(2021 445 5 )

— # R R At

(—)B-1,3/a-1,3-% B 4%

B-1,3/a-1,3-F) B 42 VWA £ & RA, 2L 4% % B ( Rhizobium pusense) K B BT LIk 0B
T AF T LR R, B-1,3/a-1,3-FRHERZEH T A B-1,3-D-B 4 Ae 2 A o-1,3-H & 448 Z £ 4 ™ &
BOND-RABAETL L AMRG AL SHE, KT B-1,3/a-1,3-ARESZH =90 ¢/100 ¢,

WEF Ak KEFRRYB-HIEBANEARSRHIA AL AMANCEELEE BAAL B AF S
ANE R RN, KB T 2006 522 B-1,3-F BB A £ B R 4509 T A R IAE A R on R A, 2010 F
Fe 2014 F oA MERHF B-NREFEE B-NRBEAHLRRA, B-1,3/a-1,3-H R BHHEARLAN A
<3 %/%,

MBE(RERBELE)P(FHREDRAEARTEELNE)NE, FIFIMIRBE TS, LR E R B-
1,3/a-1,3-H RABGZARFEMRFTEFET, Lo BRALTFIERAE S FEAERNEARLL LA
MEFENEL, KT B-1,3/a-1,3-F BELLLIL Fdabrf L4k ABE P o2 0 2 A KR 2 KR
M FARs R %G LR ABRERA FFERG B PR SAFERETAR,

7R AR S B A AR RN A LR AT

(Z) &M A& &

= &Mt K & (Dihydroquercetin) & % # MM P A AW —FF A FRBEELESY, KZREZAALFHY
KO Frt a3 Rt 2R WAL AR K% Bl EARKRS ER BRS &84 5
HB AELETTHR HATHEILH R, RACKEL TR LB —AMEET AR, KT HE
P ZEMEFAEA R R R AR AMER, KEREFRAZA<I00 L/ R(FEEH 90%H =
AMEERAELERNEAI00 ZA/ A BRI ZALTHEREFSETNE), RAEEAZRXEA T 4
(20 mg/L) , K BESLA= ok & B8 5L (20 me/kg) , 7T T 4 && 35 % #2755 % H 4 & (70 mg/kg) .

BB(RERZELZEY)I(HER R AR FEER P E)AE BRI A EE R 2 ZILFIFIMIKRE
HERBRF AR ERN EAME TN E AR IFEMR T EFET, e BRI AE TS FEAER
BABAR S E MK ENLR, ZEMEFERSIL ILE(14 FAAT) Fda rHilida kAR b a2 R
F MR R AR TR RN e ERABERTRN AFERLA B PR S IFERETAR,

T RAT 0 R T A8 AT 4 BB ML T AT,

(=) R E#E5LAFHE MP108

R EH LA H MP108( Lactobacillus rhamnosus MP108) A B4 ILIAE 5 B33 , Btk Aa &
EWBEEHLR, AHAZEAMKNO T ROERRARAE 5 LT, TH TR ILE &, W INTT R B % B %
LI RAFRIE  ZARBEARTFHLN TN,

RB(EREALAX)(HER RN ZARFTFEERIIINL BRIAMEEN AL FIFIAMKRRE
RRBEFE ABAERNAEHEAFE MPI08 9 XA BT M F E BT, HRABRAEZ /LA B S H
HSAENBEARETEEMEFEAER,

ZRARRAG RS AL ASRBMAXAFE,

(FH:%5 368 1)
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(@) BRI B ( Nannochloropsis  gaditana)

P IR BE ( Nannochloropsis  gaditana) /% THEBEMNBMRER, EARM D BT AGERTRE, &
AZHRORBELR FH WEXFERAME, ZRSAEOR . ZTHAHR(EPA)FER AL, &
WHEEREA<S2 A/ R (AT &),

RBE(RRELE)F(HRBRAZLEEFTEFRAR)NE BRI AMESE R 2E4EF TR
ERBER AR E RS BMIKE ( Nannochloropsis  gaditana) 89 % AW FEM AR ITF EFET, e sk
FAEZFFlE AL S FEAERAEABRREZTAMEEZNER, LT MM E (Nannochloropsis  gaditana)
BRI FlaB il Rak AR PR AEERTHAL, KNRERE RN AL, LRAKER TR A, AT
BB B P AR R R E T AR,

ZRAT R R R A AR BB IATR LA E AL TR R R GHE]AT,

=B S e A S A

(—) %A 8
WA, AEFIOAE (Bacillus  subtilis) kR 6 E G BV EAE AR S Tk A B A F AR, &
AEmihtk ERARMRSRETEL FALEERERETELFAFAIAAEALTS T L AR ALA,

2. TELEY, ZHREARSR I LA, KBRS, ARAEAKRHFT(ERZLBARZFAEL R
A F) A Sw T A JR B A ) (GB 1886.174)

(=) # B IUBE 55 5 B C

1. FZHA, #RBERH (Pseudomonas ﬂuorescens)f}"iﬁ W UEE BB C i E AR R T
REER A H et EEARRARETEAPCBER LA LKA ALK LA RS T b A B F AR,

2. TELEN, ZMREARR T L ABRAAN, R TERAS BRI, L RAEZABIAT(RRE
AR RFERRR A AT LA EH A ) (GCB1886.174)
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