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Abstract

Objective: To explore the effects of different levels of vitamin D nutrition on the growth and de-
velopment of children aged 0~5 in Yongchuan District. Method: 303 children aged 0~5 who un-
derwent physical examination in our hospital from March 2023 to May 2023 were randomly se-
lected as the subjects of this study. The content of serum 25 hydroxyvitamin D [25-(0OH) D] was
measured using tandem mass spectrometry. According to the 25-(0OH) D level, they were divided
into a deficiency group (<20 ng/ml), a deficiency group (20~30 ng/ml), and a normal group (30~100
ng/ml). General data were compared and analyzed between groups height growth and disease
status in the past three months. Children with height deviation (i.e. growth retardation) in the
normal group were selected and randomly divided into two groups. The experimental group re-
ceived vitamin D supplementation of 800 IU/d, while the control group received vitamin D sup-
plementation of 400 IU/d. After 3 months, 25-(OH) D content was rechecked and height was meas-
ured, and the height growth between the two groups was compared. Result: Among the 303 child-
ren aged 0~5, 237 (78.2%) had normal vitamins, 52 (17.2%) had insufficient vitamin D, and 14
(4.6%) had insufficient vitamin D. There were significant differences in age distribution among
the three groups. In the past three months, the incidence rate was significantly higher in the nor-
mal group than in the insufficient group, and the proportion of children with accelerated growth
in height was significantly lower in the insufficient group than in the normal group. There were 96
children with height deviation, 47 in the experimental group and 49 in the control group. There
was no significant difference in gender, age distribution, and vitamin D levels before supplemen-
tation. After adjusting the dosage of vitamin D supplementation, the proportion of children with
accelerated growth in the experimental group was higher than that in the control group, and the
difference was statistically significant. Conclusion: As age increases, vitamin D levels show a down-
ward trend, and vitamin D levels are closely related to children’s growth and development, as well
as respiratory immune function. Targeted supplementation of 800 IU/d of vitamin D may better
promote height growth in children with normal vitamin D levels but height deviation.
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1. 5|15

YR Do MRS TELEAE R, R R BRI A 0 A EE S, R LI )
RRG . MAERGMYAHLRL]. 782 MAEER D EIRxt) LE IR H LA bG BA R R1E
H, SR AR LEERE . 4E42 % D SRZ AR R EIRAL TR —, WRENER, X
5 % LUR JLE I AR .

B AR XTYEA 3R D IR FUAWRRN K LIE (R A8 IR A e, 4EAE 3K D FIH 1A e 4 it ) SEC i »
PR E4EA 2R D S MEAD R0 A AR B AR 2 T Rta 3 (2] [3], A BL) LA KR B @R e i
ARKIRZE. REWIRIERGE. WL, TR E RSN E4EAER D EREVIMK.

AW R BAE IR L R0e MR SRR A, KBNS 25-(OH)D WK Z 5 )L &k B 2 1E
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FH2=[4] (r = 0.4625, P < 0.01). ZEER D X FAK KB E A BRI 530, R KT 7E
HAR D, ATHEERILE WK SZBR K FRARAR AR LF XU [5]. Al 4B R D 6t LEAK K B HIE
M, RyEhELELEER AL 4R D IRIKRN AT RN, ATR4EA R D st dokmasE, Euo
AL AR R R F A e 4E4E E D 400~800 IU/K[6], {HIGIR L2 4 —{4 H 400 1U/d, X TFo&tiAERK AT
P BB ML 25-(OH)D /KM EIE# VB N JLE, e xRN TE T 5. AR BLE T AKX 0~5 %
JLESEE R D EFRKT, WWRY4EAER D /K5 )LEEFIRN S B m A KSR R, HEE X A
[ 4k 25 D PR 7R B i 2 2 LI ROR, F4RE & 5 w2 JB LI 4E2E 2 D #h7e 7 &, AR YEAE
= D N SR AL T
2. i
2.1. MAFIHERRIRAE

HEBRPRUE: 1) Fr=. RHEAEMRE )L AYOMRBRE: A o R AU R 2o & alg AR Xk
s PSSR AIFAE L B BEIIRERRAS LI M. IUME. R HiIRg%E R
JUs HAdE#ER . e RMERFEEEIL; 2) BEUET RA T E A KR B SN, WigERTE. ER
FAR. REWAEEAN LT, 3) KUFEFG LIREE VA W . AR S F b BB e R S
a2 50E ) LERX KRN, HEZEMERETS.
2.2. R

FrA N )L S5 RS IRk L 2 mi, SR AR BB 23k 47 195 25-(OH)D S & MlE .. 443 D
BRI 3 AN BR= . <20 ng/ml; AJE: 20~30 ng/ml; 1E%: 30~100 ng/ml. 3% 3 41)L#E —fK
okl i 3 H B A S ARG, JEHTAR R . EHOE R A S m RS L, KN A
4, S AhTE4EAE R D 800 1U/d, XFHEZANFE 400 U/, 3 G E T 25-(OH)D &&. ME S5, i
PRI & s A KA D

23. GtFERE

i SPSS25.0 HEAT R /M, IS/ A TH R TORER S BORIbRHEZE (X £ 5 )RR, PPAHLERA t
Ko, ABIEZS DA VORER A A AL BRI 047 [ BE 2278 M (P25, P75),  ELBCR K-W 36 THE 8 RER H
AN B L 2R (%) 3t i, KRG BG BY, Fisher #1175, LA P <0.05 IWNZESFH ST HE XL, HHL
B bonferroni 4% IEAG 56 .

3. &R
3.1. ARMTRANIER

e HY 2023 4 3 J & 2023 4 5 H WA 45 =PRI X i 2l R e AT )L E RAE R 0~5 % JLE h AL
HHL 303 FIVE BTNt S Hh gtk 3 D k=40 14 %, 4E4E % D A4 52 %, 4E4E 3R D IR 4 237
Bl RKeAEE R D IEH A 5w i 2 LB GG R IE 96 ], BEMLY NPT, LIS 47 B, XSIRA 49
Bl

3.2. ZHILE—MRIFARIEE

=M )LEERRT L, 4R R D sk A CHBUEFAER Y EM K, 257 A 5iH#E (P <0.05),
M0 55 o A T e e it 2 22 5% (P = 0.062), L% 1.
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Table 1. Comparative analysis of the general situation of children in the three groups [M (P25, P75), n(%)]
1. ZHRI)LE—RIERITEESHT[M (P25, P75), n(%)]
AR DA RMAMN=52) HAERDIEFHAN=237) Hil=w Pa

$erE R D= H(n = 14)
B 4 (28.6%) 33 (63.5%) 121 (51.1%) 7/ =5.899 0.052
() 51.00 (44.25, 56.25) 39.00 (9.25, 52.75) 12.00 (6.00, 24.00) H=67.32 <0.001

3.3. Z4HJLEIR 3 BBRIERAREE
)L BRSO, ERPIGE RGN, ARERSCRE R BR. R, SRR AEER D
1B 43%, HIRERZ 4 28.6%. A L4 19.3%, HiExftb kB4l R D IEHH)LEIL 3 HERRS

HAERDARHEHEZET(P =0.004), KEHEERRERLG T FE (P >0.05). WFE 2.

Table 2. Comparative analysis of the disease situation of the three groups of children in recent 3 months [n(%)]
2. Z4R)LER 3 B BRIERAXTEL 5 [n(%)]

YERDERZHN=14) HERDALHA(M=52) 44K D IERH(n=237) it P {H

10 (19.3%) 102* (43.0%)
2/ =11276 0.004
135 (57.0%)

H 4 (28.6%)
T 10 (71.4%) 42 (80.7%)
E: *544 % D A EAE, P<0.05,

3.4. ZHILERNEKIREXTEE
it K IBESE ML 25-(OH)D & &N, A K ik ) LE b f) 2 a3, EAEARKIEJLES, 4
HARXDARHEEER D IEFAHMIL, ZR AR (P =0.014), REGE. EWAK)LEHRXTE

ARWHEZER. Wk 3.

Table 3. Comparative analysis of the growth rate of children in the three groups [M (P25, P75), n(%)]
3. ZHHILEE KRB XL S 47[M (P25, P75), n(%)]
YR D ARAMN=52) HERDIEFMAN=237) Gtk PE

YEE R D SRZ 4 (n = 14)
IS 7 (50.0%) 21 (40.4%) 68 (28.7%)
% 3 (21.4%) 26 (50.0%) 104 (43.9%) /=119 0014
g 4 (28.6%) 5 (9.6%) 65* (27.4%)

T *EJLEARKCE D IE T, 4R D IEW A SR EAN LA P <0.05,

3.5. MBS H) L E—RIFRXTEE
XFHRZH 5 7% 5 b 46.9%, “FIYERE N 14.47 B, SLI0H B 7% 5 T 59.6%, “FIY4ERE A 16.81 H, W4
[A%FEL P> 0.05, £4it%ER, WE 4.

Table 4. Comparison between control group and experimental group [ X + s, n(%)]
4 NRESTWE—RIFRAMEESI[X £, n(%)]

Xt HEZH (n = 49) SEEGZH (n = 47) SitE P&

¥ 23 (46.9%) 28 (59.6%) 7/ =1.548 0.215

HER(F) 14.47 +12.84 16.81 + 16.53 T=0.776 0.440
19139 I IR = =23t e
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3.6. MBS EIA) L EYHESE T D W FERIFKFELLE

Xof IR 2H 5 S0 2H R PR AR 4E AR 3 D A 7 A E AT I 25-(OH)D & B 4kxt L B 2 5, R
AN AEE R D 2 800 1U/d 3 )5 ML 25-(OH)D & & #1 & L 7t, %57 B Gt % & (P < 0.001). W,
% 5.

Table 5. Comparative analysis of vitamin D levels before and after supplementation between control group and experimental

group [X s ]

F 6. WHRBSLIE)LELSE R D A FERRKENLES[X 5]

S HE2H (n = 49) I (n = 47) Fit = P&
78 BT (ng/ml) 46.79 +10.83 46.34 +10.91 t=-0.202 1.974
FM78 J5 (ng/ml) 44.80 + 11.40 54.11 +9.31 T=0.841 <0.001

3.7. MBS EWAE) EYHE R D M AER/EKEELLR

XHEZE AN 7R 400 1U/d 4842 3R D 550204 78 800 1U/d 4EA4= 3 D AHLG, 7EAE KB I# . B ) L#E
AL EL R W 22 %, MIAEE ) LE S, ZRBA SR (P < 0.05), #2/n4EE%K D 47t 800
1U/d % 400 1U/d % JLEE S e fe dE SE WY 0. L3 6.

Table 6. Comparative analysis of growth rate of children in control group and experimental group after vitamin D supple-

mentation [n(%)]
% 6. XTRLA SN JLEHEE B D AR KRBT EE 47 [n(%)]

X B ZH(n = 49) SRIGEH (n = 47) St P
VEBL 9 (18.4%) 3 (6.4%)
IEH 30 (61.2%) 21 (44.7%) 2 =9.672 0.008
i 10 (20.4%) 23* (48.9%)
e AEAERKE IR LE S, X R SR 4 L P < 0.05.

4. #ig

AHIEFE B R 303 4] 0~5 % )L 34T ML 25-(OH)D 7KFAGI, 3 237 14(78.2%) J L 4E 4= K IE %,
52 5(17.2%) 44 % D A2, [ 14 (4.6%) ) 4E4= % D =, i b B & RS 77 5 e BEIR BURS  (2010~2013)
SRR, TR 3~5 % )| m4E R D E N 8.9%, ANEF N 43% [7], X GUTAER )L AR I Kk
J&. 4irEEK D TBTVEAN S 2 M R Ay AR A B4EE R D IERASER TR AECN 12 A, RE
A 39 A, =N 51 A, FRBEEREKR, M5 25-(OH)D /K2 N, X 5REE[8)%5x
TARFER A LFELEAE R D S R0 — 5 A FT R T RER IR F4E4E R D #hse 3 B T T 4k
D Z A%, YA 3 D B Z M2 WL T 2 & DUNEE L, SOE R 2 & DON B S LR R
D Wit TE, EXHETAEK K EMEBNILE, “4E4 R D IEA—MEITRER, AR SHEERNER,
MUARE S R A2 D B, MRS JLERS4EAE R D L2 SECH B IR WG R, Reggd
# Dz ivkih—AM[9], FmBIHESRE ) LIS T B #0724 sm 4R 3= D %2/ 400 1U/K[10].

BEAERFFE R, #7823 N HENE 25-(OH)D 4=y n] .35 F#AIK 25-(OH)D i = L2 Stk il i Jk
BT [11] 0 SN ZE[O]HF 78 K I B WP IOE I e iR LI B A7 A4 A2 5 D B Z LS, 25-(OH)D Al BREE
FIKF 5 e EP IR T8 R e B — 5 A e o 1X 2645 JEA7R 25-(OH)D ) LB [ I e DhRe 2 ¢ B2 . fi
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EMRHT T, 0~5 % )LEIT 3 A B R 517 25-(OH)D & BRI, BRR e hgiE R D IEH
H 43%, HxEf=4H 28.6%. A2 19.3%, XnRERIEHAHFBR M NRLIL, $h=dH. AEdE
BUNSRE AT LE, AFER B R T REAFEZ 5 A K

HW VIR TR AE KR E XAAIEE EEIMEM, &) LEARKE R Z4E% D,
HBT PRI IE TR, PitE ™ EE LR MO, 8= I BRI A SR ) L#E ) 2 3R 30
NG A KEZE[12]. AL R DR M 25-(OH)D & &4 hn, A Kk )L# th i) 2 K s, £
AR LE S, 44K D IERALBIHE S TARA, RRgER D mAKEAREEH. L
T — g 5151 4] 3~6 & JLE MR, 4iE XD BZ 5)LE S HAR B IMEAI[13]. MEH A [F%E
BMEHER A, KRR Z A, KR8 = 41 R RN LE ) 25-(OH)D i 7K F 1)
T IEH s JLE[14] [15]. 1My 25-(OH)D /K 1E % i 5L e Ja [l 9 30~100 ng/ml, {H [E Fr b H §i7E wifar
FEENR TR AELEE 2R D B FRRAS MAZEAE S [16] AW 5N M 4E4: 2 D 1E % {H 5 =l 125 1) L 96 151 b
HL23 AFNFE 400 1U/d HHRZL. 800 1U/d SE564H, St LM 4 Ial#h 78 3 A JG I3 25-(OH)D 7K & Bl s 5
Y137 25-(OH)D 7K 5 fmy « AR I )L Ll o LU R K, 22 53 B Git24 s 30, $emnd + 5 i 29 ) L,
BEARAEE R D KPS, (HATREAETE B MR i M B 4R AR 36 D /KF o B T AU 90 Bk FH R A e
b, PIARE — R RIBRYE, FRET KRB MR R — DRI 7.

5. &g

Zibprid, dEER D ACFSILEAERKKE . MICGERZIIRESEE VML, TRIPERhE4E4E 2 DL N
SRPTANE S B IR E R, B YEER D K IEFH S S e )L, 4R D B PE A TS 800 1U/d FT HE B 4T
Hufe ik B g

EEWH
HERTH KX B SRR 23410 H (2022yc-jckx20031) .
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