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R

B : BHiTE 5t X &8 30 #8 (provisional tic disorder, PTD) & JL4EAE R DK PRI, 7
¥ RARGIST BB 8T, EELHMA20174E12 A 20254 A TH S REREER ) LE A ER Rt
ZHIPTDE L3004 (PTDA), FHITAFHHERE LE3005](XHRA), il B A i - BERILER
WiME25(OH)DIREE, HEHRER; RARERR M EEFNER(FINES). REIBR. BE
AR A1) BBt . 53R 1) AR D/KF: PTDAIMIE25(OH)DIKE B E KT % 84 (18.3 £ 6.7 ng/mL
vs.31.2 + 8.4 ng/mL; t = 23.86, P < 0.05), H25(0H)DA 2 /5 Z 2B F & (83% vs. 48%); x2 = 82.60, P
<0.05). 2) &¥EH: PTDABE Y INESIARIERE (1.6 £0.8hvs. 2.1 £ 0.9 h; t =4.29,P < 0.05). X
EBA R HBIEE(58.7% vs. 45.7%; x2 = 10.88, P < 0.05). FEIRREHS K4 FE 5 (72.3% vs. 57.3%;
x?=14.8,P<0.05), £&it: FHMXPTDE )L FREFEME25(0H)DEZ, HEF/MNESIAR. RER
o KRR A R R EA R, RREAERDI S 5PTDIREHE.,
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Abstract

Objective: To characterize vitamin D status in children with provisional tic disorder (PTD) in Qing-
dao, China. Methods: A case-control study design was employed, consecutively enrolling 300 chil-
dren with PTD (PTD group) who visited the Department of Child Health Care at the Affiliated Hos-
pital of Qingdao University for the first time from December 2017 to April 2025, and matching them
with 300 healthy children (control group) during the same period. Serum 25(0H)D concentrations
were measured using high-performance liquid chromatography-tandem mass spectrometry, and
differences between groups were compared. The associations with lifestyle factors (outdoor activi-
ties, dietary habits, and sleep problems) were analyzed using x? tests or t-tests. Results: 1) Vitamin
D level: PTD group showed significantly lower serum 25(0OH)D levels (18.3 * 6.7 ng/mL vs. 31.2
8.4 ng/mL; t = 23.86, P < 0.05) and higher combined vitamin D insufficiency/deficiency rate (83%
vs. 48%:; x% = 82.60, P < 0.05). 2) Lifestyle factors: The PTD group had shorter daily outdoor activity
time (1.6 + 0.8 hvs. 2.1 + 0.9 h; t = 4.29, P < 0.05), a higher proportion of poor dietary habits (58.7%
vs. 45.7%; x%? = 10.88, P < 0.05), and a higher incidence of sleep disorders (72.3% vs. 57.3%; x2 =
14.8, P < 0.05). Conclusion: Vitamin D deficiency, indicated by low serum 25(0OH)D levels, was prev-
alent among children with Provisional Tic Disorder (PTD) in Qingdao. This deficiency significantly
correlated with decreased outdoor exposure, dietary imbalances, and sleep disturbances, suggest-
ing a potential role of vitamin D in PTD pathogenesis.
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1. 5|

#3565 (Tic Disorder, TD)& —# ) LEMIR R IM A K B AT, IRE . AAEREE3EUR H s
FRE[L]. ATH AR s HAPE RSN 2R, BBy N 4:1[2]; 1 20 48Kk TD KJEE LT+
2 1%~3%, CRONTRE ) LE R KR AR T E R R3], CREpRREAS 2 W 5 Go it (B8 FUR) )
(DSM-5)¥ TD 43 v B P 43 f5 (Provisional Tic Disorder, PTD). 1844155 (Chronic Tic Disorder,
CTD) A Tourette A 1iE (Tourette Syndrome, TS) [4], HH PTD e WL Z 1.7%) [5]. 95 K iR B,
ZINNR L - IREE - A BAEH BT EL(6]. 4E4: 3 D (Vitamin D)TEFFATZ 25-F2 ALl Ak 25-F2 H 4k
£ 3 D (25-hydroxyvitamin D, 25(0OH)D), J&#& {£'§ IEFEACNIEEE R 1,25- — #2484 2 D (1,25(0H)2D);
PRI 25(0H)D I (15~20 R) HAZE M, # AV NTEE4EA R D B IR IRESHIBARAE[7]. FEAiHT
FAUESE, 4EAFR DB A E R 7 RIA . A ROE R YERF 2 BIZRe i 2 e 2 5SMaE K g
[8] [9]. WGPRMEE AT TD &)Ll A7 E4E 4 & D B (Ui 25(0H)D /K°F- 23.1+ 8.7 ng/mL vs. fi# 5 L&
325+7.9ng/mL, P<0.01), HAHLEIFEES 8455 1B AR 2L (Tyrosine hydroxylase, TH)# 1A 5%
[10]. RIMEA W FRAEAE = KJAR: © 49T TSICTD iMiEk= PTD # 7t dids; @ SR BRI
Ji ik 30%); @ 4EAER D k=5 TD MR K R AW . ABFFuimidm g B, & R B
X (b4 367) PTD & JL4EA4E 3= D AKPAHFAE, NE TR T TR HEIEIE KR -
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2. ARMEMAGE
2.1. ARR

AHE TR R RV T, SELRANN 2017 4F 12 A % 2025 4 4 A5 B RS IR BB ) L3 (R AR i Ik
W2 55 DSM-5 55 8 1t 3 sh kS (PTD) 12 Wi bn vk [4]11¢ )L 300 BI1E N PTD 41, Jf4%4i 6 N H). #
) 1:1 DT C R HA 4 5 ) L 28 300 45l /= Ay ot fRE 2H (35 16 mT S B 12 TD s B2 ) s AFF FE 0t AR e Y 1 9 6~<13 % .
FIA N SRR B TR0 o S5 e 28K o B B B S s S5 T AR R L I 3 AN AR
R4 ZR D il s m A 25 (e b ik ), DASCR B ig sl TOBRE 5 2R B fig 45 P s L i . PTD 4
B 268 151(89.3%). L 32 111(10.7%), “F-HIEHS 8.23+£1.58 % MBI 252 11(84.0%). L1 48 15l
(16.0%), “FIJ4#E 7.98 £1.76 % . WAL X R MG 25(0H)D 4<% 1)K H Ry BGRAH ta i — 58 BC R 1S v0uAs:
W H AR w8 ARy AP isnts R, 25 5K E RS2 R 2 i#E(QYFYE2025-55),
JIT A 4 it 3 3 A 8 1 9 DT E S 48— HEBR b 4% DA% A O SR BE PRI 22 S (W 2 R SR R0 L 5 FRAX Y
TP R ANZ I SV AR TR A R R

22. MIRF*

2.2.1. WEHEH

WA BRI A 7 B = B b T 0 R G0, WHENA AR © JLEEARGEMERN. Fik. 2t
HFL): @ FKEEFZR(KELEW . SCRESCHKT . BEZEIE #3707 10): @ AiE 7 (P A& B[]
R ST, BEIRIE M) @ I 25(0H)D 7K F-(PTD 415 % IR 4L % 300 11, % Rmord (i — e BB i
E(HPLC-MS/MS)Fill,  Frift i 936 E Sigma 2wl 42 4t) .

2.2.2. B4 D IFERRAE
b3 D VPEARIE: AR INE LR FRdE s 22[11]: >30 ng/mL AIEH . 10~30 ng/mL A4 E .
<10 ng/mL NEk= .

2.2.3. GiitELE

AHFFEFIH SPSS 25.0 Guit A EHE M. FREFERILLX s KR, £ Shapiro-Wilk 1EZPERL
Ja, fFEIESDAAERHAMIFEAR t i, JEEDS KA Mann-Whitney U f%;  THETR DUEL(E)
For, HRIECRA 25k Fisher Mk 4/KHE «=0.05, 4 P {H/NT 0.05 B, SR HNA
Bty .

3. /R
3.1. PTD A5 HRA—ARIBER BFRIEL R

PTD 45X B S9N 300 B 528 # , FE I FF A IEA 447 (Shapiro-Wilk P > 0.05). PTD 415 14 268
11(89.3%). %Pk 32 #(10.7%), % 8.23 + 1.58 % (Y[l 6.25~12.99 %7); XfHEZH 55 PE 252 141(84.0%) &
P 48 $1(16.0%), k% 7.98 £1.76 % (Ju[l 6.17~12.78 %), WALLETET WS FEELEH) . AT Lot
REESCAIKT WS A RIS % ks i b, ZRBEL#E (P >0.05); {HPTD A/ 4%
B 8] 2 2 445 (1.6 £ 0.8 h/d vs. 2.1 £ 0.9 h/d, t = 4.29, P = 0.037). 1R & I A K L4 5 7(58.7% vs. 45.7%,
%% =10.88, P <0.05). MEARFERS KA 5(72.3% vs. 57.3%, x? = 14.8, P < 0.05), W% 1.

3.2. PTD A5x4 JLEME 25(0H)D 7KF LB
PTD #4LifLi%& 25(0H)D 7K~ S FART XA, Z A gt % X (P <0.05). 4E4E % D ARE D ios:
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PTD ZHAE Z(70.7%, 212/300):5 2 1% B 41(38.7%, 116/300), k=% (12.3%, 37/300 vs. 9.3%, 28/300)
TN BT, RS A 2 B A Gt B (% = 82.60, df =2, P < 0.05), L% 2.

Table 1. Comparison of baseline characteristics between PTD and control groups [n(%), X£S]

%2 1. PTD A5 ERALE—RRIFRERELE (%), X£5]

Ve PTD #H(n = 300) X} & 2H (n = 300) 2 1H P&
g 8.23+1.58 7.98+1.76 1.06? 0.150
4531 3 268 (89.33) 252 (84.0) 3.692 0.055
gy 32 (10.67) 48 (16.0)
FRELER KBS E%F 156 (52.0) 148 (49.3) 6.31P 0.097
A=A 126 (42.0) 119 (39.7)
VY R 15 (5.0) 22 (7.3)
HESZT 3(1.0) 10 (3.3)
R E 0 1(0.3)
AT yis 126 (42.0) 116 (38.7) 0.69° 0.405
e 174 (58.0) 184 (61.3)
BESESCAL Wi 33(11.0) 28 (9.3) 5.17° 0.160
EhhE 45 (15.0) 42 (14.0)
KEFIRE 198 (66.0) 189 (63.0)
fisi & J LA B 24 (8.0) 41 (13.6)
AR Wi 30 (10.0) 27 (9.0) 0.84P 0.840
EhhE 51 (17.0) 56 (18.7)
KEEIKE 182 (60.1) 175 (58.3)
fit Je BA B 37 (12.3) 42 (14)
TR A T 269 (89.6) 279 (93.0) 2.11° 0.147
iy 31 (10.4) 21 (7.0)
REp G THdfRE 153 (51.0) 147 (49.0) 4,29 0.37
BTG e 114 (38.0) 123 (41.0)
T4 FE 14 (4.7) 12 (4.0)
1 2 AR 5 (1.6) 8 (2.7)
BHES 14 (4.7) 10 (3.3)
HFET7 — 217 (72.3) 225 (75.0) 0.55P 0.458
A= 83 (27.7) 75 (25.0)
FHAMNE B ] >2 /NIH/H 112 (37.3) 137 (45.7) 4.29 0.037
<2 /\Ni/TH 188 (62.6) 163 (57.3)
- R4F 124 (41.3) 163 (54.3) 10.88° 0.001
AR 176 (58.7) 137 (45.7)
HIE AR 1] i 217 (72.3) 172 (57.3) 14.80P P <0.001
X 83 (27.7) 128 (42.7)
. PTD = R TEMZNEENG: o tfH, °: A
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Table 2. Comparison of serum 25(OH)D levels between PTD and control groups
F2 2. PTD A5 fR4A)LE MF 25(0H)D 7K FELEbER

215 B 25(0OH)D 7K 25(0OH)D [#11(%)]
(X£s, ng/mL) IE® AR =
it B A 300 312+84 156 (52.0) 116 (38.7) 28 (9.3)
PTD 4 300 183 6.7 52 (17.0) 212 (70.7) 37 (12.3)
t (A)MH 23.86 82.60
P1E P <0.001 P <0.001
4. g

PTD /& —Fh7E JLERE A H 35 s i 2k B ks, RIUNEE K. AEERZIIEREFITN. X
o i 188 5 E PR T R AR T I, FLHOREAR T Re 0T JLEE I 2 2 L #EAS R ) IS 48 K e 1 1 I 2 5
Wi, [N R ZEK:, #B4> PTD W#45 )y CTD H 2 Tourette ZE&1E, 4R T kAMEE . WEAREH], TD &
FAHE O FRAFE AL Z I PR, 80T BRZE K g R BRI A D 4l HINERyT 2 At 2 S0 R ok
[12]. B H BT 3 EHRTT T BOIE4WIa T AT N7, (RO 87 RAEST ORI 52 M EAFTE— € (1R BR
P, IXARAERE T AR TR T SR

P D 2 — PR R A, BRI FENRWCAICRRS, K~ 7-I S0 B4 i 4 % D3,
B NEBPEANYEE R D2, Wi rTERFIE RN 25-0OH-D3, H A BB ERAA R85 5] e 44k
D=, HETHH AR, 4E4 5 D s Z ARG E N WL R [13]. 4E4E 3K D B 1 18 B A
b BB AR AN, B PR WA R EIRMEYME . AT e REEE TR B
AT AR ER I8 TR 1) A R E R [14]. ARF ORI B X PTD BJLAEREHER DB ZIS, 5L
FEER—E, XIRYEAFK D nIHEAE PTD [ B AL B RE o R 5 A FH[15] [16]. 4E42FK D A “#
SRR [17], HEhZ el DU RHLUR S S PTD iRt O W2 Okasmg. 44E% D 2%
(VDR)TESUIR A 2235, il F R B & R (LB (TH) (e 3k 2 % & 18], Bh= i SEL R - SUR1k - B
0 [ B M THEE 324515 @ YT HRA G E - 3] TNF-of IL-6 2542 58 K 7R, Ik 28 SO #44[19] [20];
@) Y I o s 5 B - AR 4R AR 3R DRSS R B A T B, M EE RN, T REfil & 3 K AE[21].

UbAh, ARFRRITE BHX PTD & )L4EA 3 D = S5 HEAR i 15 M 5C . BRAERTF 7t o, 4k
A F D KCF AT LASGEREAR, (RHRANAUR B [17], M4EE R DA RN LH# /5 25 5) H I AR 1) [ 22],
X GAR R R 8. 44K D Al 6EE T H 2 AR (VDR) BB BERR A DS 1-(40 IL-1. TNF-0), 58
S [ T AR - R, (R A I S A S (A1 AR S e B R T A [23]-[25] « W AT R IR
D= 5P NG EIA R R RIS I E A, PANGshE, BE HRE A4 K D £ it
B, RREES EMEANGELERD £ K2, BFEEAE D AREE = . 5 S HIX (k4 36.1%)
NN VBRI T T, SRR IR R R, AN I AR T I T K TR AR 5 R PPk oo o ' B S (4 H B
I % 2462 /NI, K ZEE AL UVB SESHYUN E 2 15%); 1 ELELA AL AL 1548 ) L2 7 A Shint 18] K 37 1 24 4
A, ZNLLE ARFIECE A RSN, FEULE R H ISR R 2, W44 R D AR 2
Iz, FEX)LEF A RGEA R D EIRAL, MR PTD JLHEIE 2 IEH X A LE, Wik fFEgEd
F DK PA R EE[26]. Kk, 48423 D Mk Z 8 B IFAEIR T PTD &, 76 IEH )L [R5 ik A7
TECH IR ZHAS R /61 = % 48.0%), {H PTD 415k = F2 5 ¥ 2 % (83.0%), #&/n4EA=% D = v g2 PTD Hyn]
TR 2, X 55 REE[7]R I 25(0H)D /K154 20 ™ 5 & 5 571 AH G (r = -0.228, P = 0.001)— (.
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BTk, #il: PTD mifeJLEFRIEH B 4MNEZ) > 2 /N (RER R Z AT X 25(0H)D =
FAhFE4EAE R D 2000~4000 1U/d (Mohamed 25[8] RCT iESZ 7] f# YGTSS ¥/ 41K 3.2 4, P =0.003).

ZE PR, ARWFTCUESE T BHbIX PTD &)L fE fE4E 4 2 D A2/ = (IiF 25(0H)D < 30 ng/mL Lt
filik 83.0%), H5FAMESIAE « K ki S AR A5 2 25 AH G (P < 0.05) 0 X — R ILHSL T 4EA4: 3 D it
Z 4 PTD WIn] TR 2, IR T SRus 34 78y . BZE S BUE T g N A& 7 A TS 44
7 D MR, KT B b [ PR 0] R BT, BRE I A VT IC A HERR A A ) R BRI 3R, (A
FEAE AR B (R ARV A (W FREEIREE . HAE FRAGN SOBAL 15 5072 ) W] R RE A 45 SR RE, AR 9 vl il
WAETE PRI AR R 5 B AT IR R 0 BRI FH 38 A% 07 V25 (U0 i A8 R BE AT LAL) R E — D PR I 8 7
TR IR, FRIE 22 o miBE 1 A BRI 5C Can Bl AL R EE),  S8E4E A2 2 Ds 41 78(2000~4000 1U/d)
XF PTD SEAREG VAR SO RO, LB T PR T A1 I 25 4%

SE
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