Advances in Clinical Medicine IiFRE2£3EFE, 2023, 13(5), 8782-8789 Hans Xl
Published Online May 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.1351227

LA EEERO-18S RIS EHELEED
IKEEFNE RS

REH, RAZS, #HB)° 22K, TREL L RS 3 M4 0, H OET

SERAPEY, WK F
BRI B LR RURL IR 78

Wk H . 20234F4H28H; FHEM: 20234F5H21H: & A HI: 20234F5H31H

R

Hi#: HEREER~185MiZHE ME25-RELE KD [25(0H)DIKF, SHrEERDRZ /A RRMRK
HEWER, ARKRSIT RN ZKIE. ik #E2016.1~2021.125 2 TF S K%M BER JLAH]
LI MFE25(0H)DHI0~18% JLEMENN R, HREBFH 7 8A HPIE3165 A, 52028\, %1137
Ao FAEJLH107 A, B)LH207 A, 41)LH416 N, ZEETH 1010 N, F#H640 N, FHERHA785 A,
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Abstract

Objective: To investigate the serum 25-hydroxyvitamin D [25(0OH)D] levels in patients aged
0~18 years in a hospital and analyze the vitamin D deficiency/insufficiency status and its in-
fluencing factors to provide a scientific basis for clinical diagnosis and treatment. Methods:
Children aged 0~18 years attending the pediatric outpatient clinic of the Affiliated Hospital of
Qingdao University and tested for serum 25(0OH)D from 2016.1 to 2021.12 were selected as
subjects, and a total of 3165 children, 2028 males and 1137 females, with complete and valid
data were obtained. There were 107 in the neonatal group, 207 in the infant group, 416 in the
toddler group, 1010 in the preschool group, 640 in the school-age group, and 785 in the ado-
lescent group. Serum 25(0OH)D was detected by electrochemiluminescence method. SPSS 21.0
was used for statistical processing of the data: serum 25(0H)D levels were non-normally dis-
tributed and expressed by M(Ps, P75), and Mann-Whitney test, kruskal-wallis H test, Chi-square
test, logistic regression were used. P < 0.05 was considered a statistically significant difference.
Results: Serum 25(0H)D levels in 3165 children attending the hospital were 54.00 (39.75,
70.75) nmol/L, of which 12.23% were vitamin D deficient (<30 nmol/L), 31.03% were insuffi-
cient (30~50 nmol/L), and sufficient (>50~250 nmol/L) accounted for 56.65%. The detection
rates of vitamin D insufficiency/deficiency in each age group were 96.3% (103/107) in the
neonatal group, 34.8% (72/207) in the infant group, 8.7% (36/416) in the toddler group,
35.6% (360/1010) in the preschool group, 49.7% (318/640) in the school-age group, and
61.1% (480/785) in the adolescent group. There was a statistically significant difference in the
comparison of serum 25(0H)D levels among the children attending the clinic in each age group
(H = 769.295, P < 0.05), and except for the neonatal and infant groups, the serum 25(0H)D le-
vels of those attending the clinic showed a decreasing trend with age. Serum 25(0OH)D levels
were 55.50 (41.75, 71.25) nmol/L in boys and 51.50 (37.50, 69.50) nmol/L in girls, with a sta-
tistically significant difference (Z = -3.484, P < 0.05). Serum 25(0OH)D levels were higher in
summer and autumn and lower in winter and spring, with statistically significant differences
between different seasonal groups in all age groups except the infant group. Logistic regression
analysis showed that female, winter, prematurity, tic disorder, asthma and allergic rhinitis, and
short stature were risk factors for vitamin D deficiency/insufficiency. Conclusion: The rate of
vitamin D deficiency/insufficiency in children attending a hospital in the region was high, and
the risk of vitamin D deficiency/insufficiency was higher in sick children than in healthy child-
ren on physical examination.
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1. 518

YeEE D MRS TR S I AW, R NRL R E IR R, SRR AR 4 (et
LA AN T B, FAE O M BT . BEIRIG . e B S g2 R 48 P s 8 25 o 1) 4 FH A T A 5
M35 25-¥2 5484 % D [(25(0H)D)/&4E4: % D &I AE AL IR, & I SR 42 5 D OIRES T 5
AR W —[1]. YEAE R D B Z 78 tH S0 Bl AT — AN BN S A7 7E 1 e R, [ N R 9 A s
JLEICH AR DEYEAER D AKFAESRW, 228521 Sos B N LEEA R D " Eik = % 2.46%.
= R 21.57%, HhZ REEERIGINEH T . AFF BT 6 FEILARE T B RKFH B ER S
JLE MG 25(0H)D 7KV, P H4EA 2 D EFRIENL, NELFRIPR 442 D sk Z SR HR Ik .

2. WREFHE
2.1. HRAR

WEW B RF I RER =84, Y 2016.1~2021.12 iz T JLEH 12 34056 L 25(0H)D ) 0~18
B )LEAE NG, RGBTk e SO 3165 A\, R 55 2028 A, %2 1137 A, #HRAERE R4k 6 4
Wik JL4L(0~28 K) 107 A3 BLLA(29 K~<1 %) 207 \; &hJLL(1~<3 %) 416 N ; A4 HT41(3~<7 %) 1010
N ZERA(7~<10 %) 640 N; HHWILL(10~18 &) 785 N AERBA M A MM #ZET N HEH
(3. 4.5 1) 738 44; EZFHU(6. 7. 8 1) 1063 #4; FkZ=4H(9. 10, 11 ) 712 %4 A&ZF=4H (12, 1. 2 ) 652
%o MRIERBEAE A IS WI AR R R 313 B, HhizhkErg 707 B, S A%/ 425 B, F7=)L 236
o, A B R B 232 45, HAMBOR S Ty 1252 I (HL SRR RRE 79 ). Rk 42 ). HURSE BRI BE
TR 28 B, SRR IR 27 B, EUR 19 B REANE 100 B3 . AR ORI B E
EREEHZERSHE, KEMERE, RS QYFY WZLL 27282,

2.2. WM&
HLIL 2R 6.
2.3. BHIFRE
Ifi% 25(0OH)D < 30 nmol/L N4E4= % D k=, 30~50 nmol/L A4EE 2 D A, >50~250 nmol/L M4k
4% D 7RA[3].
24. GtERE

e FH SPSS 21.0 SR AT AL . 45 HL LT 25(0H)D K RIEIES i, RH M(Pas, Prs) o, H
FEAZ (] EL R Mann-Whitney #6565, 2 FEARIAIELECR A kruskal-wallis H 4536, 78 BERER FH A0
At ()FRR, AN LECR R AL, sk 28R H 0 logistic [FIHINR EYIZ ). LAP<
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0.05 NZERBFHITFE L.
3. /R
3.1. 0~18 ZHkiLE M5F 25(0H)D E kK F

3165 4 JL# 1ML 25(0H)D 7KF A 54.0 (39.8, 70.8) nmol/L, 442 D L= 5 12.2% (387/3165),
AR i 31.0% (982/3165), 78 /2 i 56.7% (1796/3165).

3.2. FEFEHKKMERJLEME 25(0H)D K

HAERS A )L I E 25(0H)D 7K1 EL i 4 R SR 4L IR 22 576 G it 24 (H = 769.295, P < 0.05), [&
WA )L B LR, JLE ML 25(0H)D /KRR IE K I FRFEH . SFRA4EAER D ARz
3. A L4l 96.3% (103/107), Z2)L4L 34.8% (72/207), #hJ)L4 8.7% (36/416), “F¥kHi4H 35.6
(360/1010), *##441 49.7% (318/640), UL 61.1% (480/785). 45 W% 1. HEIMF 25(0H)D /KF
55.5 (41.8, 71.3) nmol/L, %%y 51.5 (37.5,69.5) nmol/L, Z3 Fiit & X (Z=—-3.484, P <0.05).
3.3. FEIZEY)LEMF 25(0H)D 7K

BREL LIS, AFZEAT. SRR LE MG 25(0H)D /KFA B# 2 R(AILE 2), EREFKFE
TAEZE,
3.4.0~18 ZRiiC/LBEHLE T D RT/FAEXME RN S ERS T

DIEE R D B2 EMEARAEGE = 1, & = 0), VUAER. Ml =9, Br5 MshkEs. 94
TN BN PO RO S A B AR B (B A A2 ), 34T T logistic BIE 44T . 455 otk
Az, R MBS, BN SRR R D B IA R ERR R, BARILE 3.

Table 1. Serum 25(0OH)D levels in children of different ages
#* 1. FRI4E#)LEME 25(0H)D 7K F

a4 AE K [nmol/L, M(P25, P75)] = n(%) AR n (%) FE N (%)
B LA 107 28.3 (19.5, 36.5) 65 (60.8) 38 (35.5) 4(3.7)
BILA 207 73.5 (34.8, 100.3) 42 (20.3) 30 (14.5) 135 (65.2)
LA 416 80.5 (64.3, 99.9) 4 (1.0) 32(7.7) 380 (91.3)
L SN 1010 56.8 (45.4, 71.8) 52 (5.2) 308 (30.5) 650 (64.3)
Ly 640 50.5 (38.8, 61.7) 74 (11.6) 244 (38.1) 322 (50.3)
FHEHA 785 45.3 (33.1, 57.0) 150 (19.1) 330 (42.0) 305 (38.9)
H/ 2 1 769.295 468.457
P& <0.05 <0.05

Table 2. Serum 25(0OH)D levels in children of different seasons and age groups [nmol/L, M(Ps, P5)]
#2. FREFT. FFHE/LEME 25(0H)D KF[nmol/L, M(Pzs, P7s)]
W) LA )4 41)LHAA SUHTHIA RSN HFENAA
&£%FZE 26.0(155,36.3) 71.5(32.2,100.1) 76.0(60.3,91.3) 51.8(39.8,66.8) 42.8(31.3,55.3) 38.1(28.0,49.9)
E#= 30.3(23.6,38.8) 755 (35.1,102.6) 87.8(68.0,106.3) 61.5(49.5, 74.8) 555 (45.3,64.5) 49.3(39.0,61.1)
H & 4.723 0.452 20.406 58.455 74.966 71.249
P{H <0.05 0.50 <0.05 <0.05 <0.05 <0.05
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Table 3. Logistic regression analysis of factors influencing vitamin D deficiency/insufficiency in children aged 0 to 18 years
7 3.0~18 )L EHE & D RRZ/A BEMEER logistic BV 4

TE AE p SE P OR (95%Cl)
5]
5 2028 0 1
Z 1137 0.385 0.085 <0.05 1.470 (1.245~1.736)
FR
)L 107 0 <0.05 1
)L 207 ~4.028 0.536 <0.05 0.018 (0.006~0.051)
1)L 416 -5.717 0.544 <0.05 0.003 (0.001~0.010)
R 1010 -3.851 0.519 <0.05 0.021 (0.008~0.059)
I 640 -3.187 0.521 <0.05 0.041 (0.015~0.115)
HEH 785 —2.703 0.520 <0.05 0.067 (0.024~0.185)
F9
# 738 0 1
-4 1063 -1.046 0.111 <0.05 0.351 (0.283~0.437)
#* 712 —0.488 0.117 <0.05 0.614 (0.488~0.771)
& 652 0.360 0.121 <0.05 1.433 (1.131~1.817)
S
R RER 1k 300 0 <0.05 1
=)L 217 1.927 0.202 <0.05 6.869 (4.620~10.214)
iz g 665 1.287 0.166 <0.05 3.622 (2.618~5.010)
BB/ 286 1.316 0.188 <0.05 3.730 (2.580~5.394)
R K it it B R 232 1.689 0.197 <0.05 5.412 (3.677~7.966)
HAth e 1235 1.087 0.157 <0.05 2.965 (2.179~4.034)
4. g

Y Z DX LEH/DE[ER LEKR, BESYEER D ABEEH KRNI, 484 %K D 8= 550%
(AH G TE AW IR, B A Ah 7 AR 3R D k=, el R R NBE I 4EA 3% D S = iR BE I & H b,
W JLE IMLE 25(0H)D /K-FHIgEAE 3R D Sk = 2l 2 AR B (i AR )L 2y 32 [2] [4] [5]. AHE TN ERa
=Bt JLEL 6 4F 3000 2 IR FEA I 4EA 3% D a7 b, AV s 72 UN~E &M, JoRasEx
B LE . SO AT TREAREER Z ) LA (3Rt . 5= BB/ B SR I4EA R D Bz XU,
R4 TR0 M. ZEAT S ) LE 4EA R D /KPR

SRR 4R D KPR Z BN 2P BFERZR, >1 F4)LEME 25(0H)D /K-F 2 Ik F
WIS TR, FRBREZ A SR, FHENHGEER D A2 F(H 38.85%. [E AN 2010~2020
f@RELEAEE 2R D /KT Meta 20 i8R B : B = A8 EE TR I HT &, B4 LHRIK, FHM
B (56.14%) [2]. ATAESHE 3 % DL R JLE YA &K D #hFEHIN R m A 5, B4 L4 & D 4iF5E
— /MU KT[6]. BEE JLEABIEK, 4E4 %R D AhAAIS RS, PANESIA R, 44K D=
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KT o Giudici Z5[7]48 T EMLEN4EE R D RSS2 EFEERE . HENHEHFE R
P B TENA R AR E SRR R & A . AR T o Az LA I 25(0H)D KPR, it
ZIRE A 96.3%, Yang ZikiE 0~18 S LE4EA R D ACFHAE LA, S/ EE N 88.1%,
ARG LILAAATF[8]. Btk )L 25(OH)D /K-Faz I AE PR L. HEd . Z2BHERS . ZoRE 25-88 484 3% D /K
P AN e kR R D FIRSEZ IR R M[9]. BRI A R D B2 ANSRECE WL, B 25(OH)D
SRR 2 4R 2R 25 D /KSFE ARG, (EAR T RHAKFE, “FIHLREEMR 9.2 ng/mL (Z998/0 50%), [FIH 4
A& D EHEABL NI, W5 25(0H)D A AT AgtE s, X T#2E )L 25(0H)D S {5 f1sI{H
KA AEAE S [10]

AWt L EAEE R D KPR T BE, WEAGRIYZ7(Z=-3.484,P<0.05), HI4EAR D=
IASEEI RN B 1.47 £, SEEAEZAWI[S] [11] [12]4H—3, L) 25(0H)D /KFHEAK, Sh= K
P TE R, 3X A] RE S 5 2 2 ) AE S T ARG e, A R 907 06 7 i R TR, B R B SZ PO R A
AR LA ¢, 8 FH B AR A Y R S ) SR s i S 34k AE 2 D I E & & b [13], TR
SE[LAVIRIE 70 45 SR SR MR I 1) (1 22 5 . Young Z5[15]8 W A& Sh i/ UVA-PF (Ultraviolet A
protection factor, 54Nk A TR RENEMIPIWFE, LA X UVB B3, M4 D 195=4.

YEE R DK FRIRERIRZ, 0. HIgE, k. HIREE. F3 08, B iS5 n]
S NARLEAE 22 D JKSF[16] [17]. AWtFeai R s, BREJLIHAL, JLE MIE 25(0H)D /KF-LLE AKER &,
XBZEEL, SENZHW SR —54] [18] [19], 2L R D K PFETERARE, ARSI
W HH P AME B F R AR A 42 28 D b7 I BB s A 05 [20], TR AR LEAZEAE 3R D /KF 32 BER IR
WK, EUERASRIFE L. 2010~2012 FriEEF SEFRAEL R ER, JLHE4EER D K FAAEH
X FZE1 2 5 [2]: 6~17 ¥ )L 25(0H)D < 50 nmol/L LI 7EE B JHK 422533 N 59.6%+ 37.4%.50.85%.
58.8%, XHFEZERZILHIE . NMEGEER D KPENER FEMEDLIS, KKMCRERE, a4
B kA iR 2R DA K

KM TR GONGEE TEE R LR ANRE, Herp 3o 9 ) LR A B, BEACr “ B )L, s BesG .
BENG . SRR S AL A AR XS B £, logistic [T R S e RE AT A LB AR L ) LB 4EE R D
AR Z R REPERE K. Li SE[21] i D0 REAFF AR 45 R BoR,  BH sl B L2 1 i 25(0H)D K-F& T
IEHLE, HIE R 5000 = EAR ARG, IR %I BABE = R BEATLN BB F0 Rl s A R4 AR 3R
D W RE A ASGEANAEIR[22], XS5 AT AL SARST . {2 Bond £6[23]1—TUK B 2 0ot 5T R B
(1 1f13% 25(0OH)D 7KF- L5 3 BB fiG S i f 7™ AR FETC G, 1M -5 WS aehs & H I R sk 22 Bl i g S L
MEEFEEA X, (EERIEA L “HBIES 544K D7 MW TN C SE4EAE 2 D Ah 78 7458 A A H
MEAESE TR, FEAEARIHE T R g AT 1

G AR 2B AL R X I R R SL [F Y, SN S S MG ENARR R, BB CRAANL .
W TE FRB R TR RIS Yl B R AT O 4 AR K D B S PR B IR B s A K R [24],
NI A fig 2 50 5 i . AW TR Iie S48 /N )L I ZEAE 2 D 8= A 2 1 RSy fe B 44 ) L3 (1) 3.73
%, Xu Z[25]1IF SR e S A RN L I 4EA T D KPR T IE 8 S5 B LE

A TG L N R R RO B % LB I IEAE 3R D SR R R . 4EAE R D O AT
DAY G AR Gt R R 2 SOBE P4, e B g% R8> J7 TR TR 75 058 AT TS DA 1A 3] LA I s o
PBTEME R . 25800 M s MR IR R e gk AR 28 D A BY T 1007 B2 i 119 JR A0 A= iy 7 T 1 s 20 2,
von Mutius %5 [26]IAJy ELAR R FREA: 21 D S T 25 S 3 ) L3 I i 75 THD P 0 SR AN B, RN T A REA %
Wity B B R LR U, BRSPS e gk AR 3 D A BB o X T L S M N IE4EAE 3R D Gk
ZIRFA, DARIT s Dhae ik S RIBERG A AE B4l 5= )L IGEAE 2 D sk Z /A 2 1] Be M e A4 )L
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HI) 6.869 fif, X 45K Burris SF[27]MIWF 7B, 4EAEZR D SRS BE AR B U8 T 1 n[28]. AN
FHIRIRIEAE T HEAR B LA VEERBLRIHE ANHE, v A AR LRHBOR ARE, BT BT
Wi PR 2R WA, (HAT ek ER AT B i BRI 4E 42 3K D KT

YEE R D KA AE S $A RS, HIE R 1,25-(OH)IZH1%E 7 i A g5E . 7010 T
FENRI LT ANER, 4E2E3 D IS Z /A 15 2 R0 KIS A G [29] . A X2 JLEAEAE R D sh=Z/ A L2
HhgwE, B LELEAE R D SRR s TR LB . 78 2022 48 “rpE JLE4EE R D EH IR
R PR T S B i v 7 P A A HE L MOBTE LI AEBOR R EAEFF ), JLE A H I FAb e 4E £ 3 D 400 1U,
DR AR e R AR A, SRR 4EAE R D AMTEsR, B 5 ORI 25(0H)D /KT, FEfR4Ef R
D Mgk Z /AN 2 IR

SE K
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