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WE. a6 FiTAEZHFP 18~50 ¥ ABE L M4 oM Z P (acute ischemic stroke, AIS) ¥ B &, Tk IR
HLAABRMEREESF KRBT R R F& 240 888 T 42 KA %A 4 3% % (Cheeloo Lifespan Electronic
Health Reserch Data-library, Cheeloo LEAD) , it 2012—2022 4 18~50 ¥ & K4 W7 A AIS B A 7 AR 3 3% 09
AL, ALS 40 AR YB3 MR 1205 3 AIS ANMERAE A 3R ALS 48, R A % B & Logistic @ )2 4547 ik 55 AIS &
ARG YREE, §ERLE#RPESFN AIS LmeiFm B Z; A A KB RTEY AR X LR,
it Z X H TS ARt & T @ AR (area under the curve, AUC) MR a9 R, 4% S RE BMIAZ. &
A B BRI AR B BRI AERRAC IS R | 8 s e e BEORFE AT BUE N M A MR R R | R AL R
A 5P SUARE S RS R AR Sk g KR R R R e a2 el ALS 69 Ik 2 AR W &, A TR 17T A ERE
FRI I LB AUC 4 0.803, £k £ 18~50 FAFH T AISWALELE S AARRAEZTFTARNELE
ML i ERBER SR (S B B HERIR) O E R R AT A B AT (Je Bk IR AT R ) BAR M KRR
KB e P PR E; AEER 5K E ;TR AR

HESES RT43.3 MR ERS A
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Abstract: Objective To investigate the factors that contribute to the occurrence of acute ischemic stroke ( AIS) in
individuals aged 18 to 50 years in real-world settings. Methods This study employed data from the Cheeloo Lifespan
Electronic Health Research Data-library ( Cheeloo LEAD), housed within the National Health and Medical Big Data
Research Institute of Shandong Province. The AIS group comprised individuals aged between 18 and 50 years who had
been newly diagnosed with AIS during 2012-2022 and who had complete physical examination data. The non AIS group
consisted of individuals without AIS, matched at a ratio of 1:2 by age and sex. Multivariate Logistic regression analyses
were conducted to identify factors associated with the occurrence of AIS. A nomogram was constructed to illustrate the

contribution of each factor, and the model's performance was evaluated using the area under the receiver operating char-
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acteristic curve ( AUC). Results A total of 17 independent risk factors for AIS were identified, including female sex,

smoking, elevated body mass index ( BMI), hypertension, diabetes mellitus, coronary atherosclerotic heart disease,

hyperlipidemia, sleep disorders, anxiety, chronic obstructive pulmonary disease, asthma, hyperhomocysteinemia,

patent foramen ovale, valvular heart disease, migraine, rheumatic diseases, and intracerebral hemorrhage. A nomogram

model was developed based on these risk factors, achieving an AUC of 0.803. Conclusion Among people aged 18 to

50, the occurrence of AIS is significantly associated with multi-system diseases and lifestyle factors, including metabolic

diseases (such as hypertension and diabetes) , cardiovascular diseases, mental and neurological disorders (such as sleep

disorders and anxiety ) , and chronic inflammatory diseases, and so on.
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18 ~ 50 % 4 % Bz 1Y 20k Bk 1 14 25 A (acute
ischemic stroke, AIS) &k &5 Bl i 25 rh g &
B 10% ~20% , AR IZAFEE B AIS KR H R
PR LT R4 18~50 & AIS 7EA
&g TR A DL (E B Bk R E R AL
T B R 0T R B 1) R RN A T T AR S ) 4K
Ko BEELHHA P 18~50 2 AIS ABEAE Z G
W R 2, 95 Bt Al I3 s KB O IE B | R AE
PERIG LB AR e S 2 A Y seah, Y
FRAF R R AR B DR g 385 R R it W2 AR TN
5 FEORN I AR R A5 55 0 & A2 R T, X S R R itk
— A R AR . X 18~50 % AIS i
BN EEA  RE A AE B in i XU R4
TR HEr, 4 18~50 % AIS KA
LS A1 B g 9 X RECRIR 2% AR X s 2D HL 52 ) (A
R Ry o — | ARAF 5T R Gt A% 52 1) 26 52
M K25 20 Fh, 5768 B A oh 25 A 0t 2 Rl
M PR 28 X622 AF % BE ALS &0 14 52 I, 5 1) FH 81 2k
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1 #BEFE

1.1 FERSRIE

AT FEARTE [ ZR A B e 7 KB e LU AR 4
fa R B2 7 KBAE T 6 1556 4 A= i JR 0 ol (R F
FERVEHE JFE ( Cheeloo LEAD) B KS: B4 M o, TR
M58 IAFRiE: DAIS 41, 7454 ([ 2k Bl
PEMGAEHISVA T8 I 2018) Y AILS ({2 bR 5 3F
AIS 4 ,BRiZ Wi A AIS LLAMK A BE ; @Q4F#% 18 ~ 50
%, HEBRARE . O A Il L 45 B
N RN SN S RN RIS I SR ER N = g 2 )
NBE; Q@B IO T vl i | 2 PR 2 A
TEFE Rl M E I RE AN 24
12 FHik
1.2.1 BFsEiEit

AP 5 3 T B2 05 % BEAF 5T 3T, 18 B 2012

AE 1A 1T HE 20224 12 A 31 HIYW 18~50 2 1
Wiz Wl AIS HAT 56 B AR A6 B 1) B % 7 008 4
(AIS A1) ,Hr 5 4 131 5] 4c 2 877 3], AR (44. 11+
6.37) % . MARAEWE M 120 EE AIS ANHEE N
Ik AIS 4, 3k 14 016 fi, Hoh 55 8 262 {1, &
5754 1 AFEH% (44.11£6.37) % Gl HZ X G A
M2 R BETT AR 10 5% 818 1% 48 A% rh s i [K) R 20
Fip 2430 G HT R A P i) R 2R A AR i
) A 5 & +8 8% (body mass index, BMI) W 4H 52
P s, LA R AR [ BR e 23 2628 10 YABTT A (5
o R DG Ag B [ R 1Y [l PRt 1153 26 ) (ICD-10) Zi %
SE SCHE AR 520 I (T10) B SR (E10 E11
E12 E13, El4) . % .0 %5 ( coronary heart disease,
CHD) (120, 121,122, 123, 124 125) . /&5 g I %ic
(E78) (BEHRFENG (G47) FEIE(F41) A8 PERH ZE M i
¥ ( chronic obstructive pulmonary disease, COPD)
(J44) Bzhi (145 J46) KRR PK (MO05.9 \M45.9 |
M32.9 M35.0 M31.3 M33.2 M31.5,M34.9 D69.3
M35.9,D89.2 M07.9.109.9) 7/ 75 [l T 4 ol S0 i i
(hyperhomocysteinemia, HHcy) (E72.101) {3k J
(G43) . B [/ L K& 4] ( patent foramen ovale, PFO)
(Q21.1) Jigi i 1fiL (161, 162) .0 JIE 3 A5 5 ( valvular
heart disease, VHD) (134 135 136,137,138 ,139 105,
106 107 108 ) A1 538 ( atrial fibrillation, AF) (148) .,
1.2.2 HIA

IR, R A —F £ [ & Logistic
[l RS Hp (8 Z2 A5 Bn B 1 R — 1 b A R 2%
X PR ik 2 BE 4 B be A 2 ) AR IR A L
B 1ET 05 R BRI X6 A5 PR B UK AT IS
W R IR v 2570 k22 ] 8 AH B DG R RN 25 SR 1Y
TURRARE
123 KeifEfiZk

T 2, Gn S o e XSS 25 S B XU, i
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A&} R (Alpha: calibration-in-the-large, A) #%iF T
0,#}% (Beta: calibration slope, B)#Zir T 1,



42 [ ITR N N

1.2.4  3Zil#H TAEHHE (receiver operating charac-
teristic, ROC) £k

AR A RELL ROC 12k T 1 FH (area under
the curver, AUC) 1E N H Wr #5 ., — B 5,
0.7<AUC=0.8f UK HA —E R &M H,0.8<AUCS
0.9 fREEF A ERE KA, AUC>0.9 1R EMASURAR S
1.3 SitEahE

K RA41.0 B, W53 A0 i S5 AR &
Ph xxs Fow AR HERBCR TP FEAS ¢ 4G 5 5 5328
At Un( %) Fw, A L ECR H x° K5 5 Fisher
KWK, R Z &K Logistic [815 43 #r i 1% 2 <7
MR ZE , 23] ROC #h4k 2 IE 14, R A Hosmer-
Lemeshow 814415 B AG: 56 P Ak AR 2Y (14 T 2 e . A
KK UE a=0.05 (AUIAEER ) .

2 & A

2.1 ER4FE
AIS H53E AIS ZH BRAI FPE , S AR 52 41,
BMI WA 5 00 B R \CHD | 15 B INLAE | B IR
i3 fE 18 COPD  BEHf KR 2 % 9%  HHey =k 7/
PFO Jii tH 1fi. . VHD Fll AF BY4H 8] 25 53 HAG e it 2#
B X (P#<0.05), WFEI1,
£l BFEERR

Table 1 Description of baseline characteristics

Sk 4k AIS 41 AIS 4 %% P
%k 14016 7 008 — —
s/ % 44.11+6.37 44.112637  — —
P51 — —
3 8262(58.9) 4131(58.9)

7 5754(41.1) 2877(41.1)
BMI 24.02£2.96  24.90+3.19 19.05 <0.001
W2 A S 5.45 <0.001
" 12241(87.3) 5929(84.6)

H 1775(12.7)  1079(15.4)
PRI 0.81  0.431
G 11573(82.6) 5732(81.8)

H 2443(17.4) 1248(17.8)

HREEH] 0(0.0) 28(0.4)

T I 1175(8.4) 3442(49.1) 66.56 <0.001
Wi IR I 399(2.8) 1395(19.9) 36.27 <0.001
CHD 236(1.7) 1102(15.7) 32.54 <0.001
15 I I RE 181(1.3) 1131(16.1) 32.97 <0.001
e AR P 7 86(0.6) 220(3.1) 12.95 <0.001
LI 95(0.7) 331(4.7) 16.90 <0.001
COPD 3(0.0) 47(0.7) 5.81 <0.001
I T 39(0.3) 93(1.3) 8.22 <0.001

Wmo(E E W) 63 % 9 1y
Ak i AIS 41 AIS 71 %% P
PR ) 33(0.2) 114(1.6)  4.82 <0.001
HHcy 7(0.0) 307(4.4) 11.81 <0.001
B 11(0.1) 70(1.0) 7.86 <0.001
PFO 3(0.0) 30(0.4) 495 <0.001
JIiq 4 ot 42(0.3) 195(2.8) 13.20 <0.001
VHD 12¢0.1) 54(0.8)  6.90 <0.001
AF 11¢0.1) 56(0.8)  7.05 <0.001

2.2 %[EZE Logistic B34 47

Z K& Logistic [MIH g5 L, 5 18 ~50
4 AIS ARG ST 52 R 3R 3G 17 A 4095
2 WK BMI F =5 FlEE AT & IR 5 R %% .CHD |
151 R ILAEE | e BG4 | £ J&  COPD | 1 g, XL It S 5%
% \HHcy i 3k7f . PFO i 1l . VHD ( P #<0.05) ,
W2,

#2 ZHZE Logistic B34

Table 2 Multivariate Logistic regression analysis

At OR 95%CI P
A% 0.97 0.97~0.98 0.08
PE 0.68 0.63~0.73 <0.001
WA 1.15 0.98~1.23 0.01
BMI 1.04 1.02~1.05 <0.001
1R IR 7.62 7.00~8.30 <0.001
Wi IR 4.13 3.60~4.75 <0.001
CHD 4.14 3.49~4.91 <0.001
151 BB IS 2.38 1.75~3.24 <0.001
e N i £ 3.04 2.20~4.20 <0.001
§:9753 3.02 2.23~4.11 <0.001
COPD 6.95 1.80~26.84 0.004
I I 2.55 1.55~4.17 <0.001
HHcy 3.25 2.52~4.20 <0.001
PFO 10.67 4.12~27.60 <0.001
VHD 2.39 1.13~5.04 0.02
AF 1.31 0.57~3.04 0.53
(:BS[] 5.81 3.51~9.61 <0.001
RS 3.90 2.45~6.21 <0.001
i £ 1t 4.48 3.06~6.57 <0.001

2.3 M7 [EE 5 & EE R 5I0E

Hosmer-Lemeshow #8151 B K 56 S 45 HE Hh 283
Prai R R SN R AA Bhr, WK 1, i
A (A=-0.006) FIEHR (B =1.018) £z A0
B0 1 1, 3R WSS AU F50 0 (15 S o SO0 001 =2 ] 1) 2
SRUN, R BRI, UL 2, ROC #iZe5r#r
g R, s g2 e [ 2 SR KT AUC 2 0.803,
95%C1:0.796 ~ 0.810, 7 HF A5 AU Fiil ] EL A7 4 1oy 19 7
P, FLRENS K G- b S PRl , WLIE 3,
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Figure 2 Calibration curve for the nomogram model
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Z B &R Logistic 181443 Hr g5 KR, W8 . % HHey i =k 8 . PFO i 5 ML 7E 18 ~ 45 % 4 1%
COPD .VHD 5 46~50 % AT AIS B9 & REGH  41H1 46 ~ 50 ZAFE R 435 AIS KU #H & (P <
K(P<0.05); &t BMI F i & I BE PR 0.05), W3,
CHD . = R MLAE | R B B 1 | A2 8 2 iy XU S e
#£3 ARFEFHH AIS N EZFE Logistic [FIH5H7

Table 3 Influence factors of AIS in different aged groups by multivariable Logistic regression analysis

18~45 % 46~50 %
At
OR 95%CI P OR 95%CI P
el 0.64 0.57~0.72 <0.001 0.68 0.62~0.75 <0.001
LS 0.94 0.79~1.12 0.47 1.28 1.12~1.47 <0.001
BMI 1.04 1.02~1.06 <0.001 1.02 1.00~1.03 0.04
fR IR 10.23 8.79~11.91 <0.001 6.46 5.82~7.16 <0.001
BEIR I 4.59 3.58~5.89 <0.001 3.83 3.24~4.52 <0.001
CHD 7.36 5.19~10.43 <0.001 3.38 2.78~4.12 <0.001
151 IR IS 2.14 1.27~3.62 0.004 2.53 1.72~3.72 <0.001
I G e i 3.63 2.22~5.94 <0.001 2.51 1.62~3.87 <0.001
4:9753 6.06 3.27~11.25 <0.001 2.27 1.59~3.26 <0.001
COPD 3.79 0.27~52.33 0.32 8.26 1.66~41.16 0.01
I i 2.61 1.20~5.50 0.01 2.39 1.23~4.66 0.01
HHcy 4.00 2.62~6.12 <0.001 2.81 2.03~3.89 <0.001
PFO 23.24 5.09~106.05 <0.001 4.71 1.26~17.63 0.02
VHD 1.85 0.48~7.14 0.37 2.97 1.19~7.41 0.02
I K 9 8.92 4.16~19.14 <0.001 4.21 2.14~8.28 <0.001
PRRiTE s s 4.96 2.20~11.19 <0.001 3.40 1.93~5.98 <0.001
JI3G 14 1 9.66 4.81~19.40 <0.001 2.92 1.85~4.63 <0.001
ZE G DL 22 | ETRZR AN 238 i 8 58 1 PR -
3 % i (R E | R AESATCIGE I DAL (AOesgE i 6 ) F 35 1, 6 2

MR AR A BT A B fiRalEZE 24 23
BIWIALARE T BT S WAL O iRl DR A R A R W AT Rl s A At
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B IR S | N B2 D Re AT R A
HRRE SLIE I3 8 5 00 B JE T TR e/ i
LB ALS KU AREFFE AR RS T A S
Ja IR, AR 18 ~45 2 N AIS 1) &5 R %A I
R HXT 45~50 2 ABE R — M ER R R
WM IEXT ATS A5 3 AT RESE R AR Y45

BMI F} i i i Z Mg 2 580m 17 AIS B9 XU .
(OBMIT 45 5 5 | 1B 55 A1 3l ik ok A 4k, =
Ol s ZE RS T @BMI T #5280 1
T i i 2 {5 RE AR AR 8 AR Y
AIRENE ; @BMI 5 5 18 5 2 HEH0 25 D) AH 3G, DT
HE IR s IXUSS: |, T PR 6 5 118 L 45T 45 5 32 40 5
@ik Z 11 B o HE LA 25 B AE IR, Jonn sk 3l ik ks
FERE AL AR , o8 3l Bk A s 30 34 B A, 5% i) I Y 3
B A A B kR Ak 540 I P
B 5 R /N M AE s LA B 5 | & Sk i 8l , BB R
()42 30 AIS B & A ; BbAh, Bl iR 5 A 6 O 045
R 2 10 22 AR 2 ik — 2D O X ATS XU 1 52
it B0 T A P R AT i i A AR A5
K5 Z I B 3h ks BERE fL BE B> . CHD 38
1 S BKHAERE AL | 2 E N A5 Z R AL B ALS 1Y
AU 0T CHD S8 AR 1) G 3 i 1 57 174 fik
FERAS , A B i = W fE R R R W
MU B PR AN A I , AT ALS A9 &£

FE 5 I B o A5 3 3k 22 3 ML L R 8 - ATS
AR« QDS FE AT 75 e B AR s sk (001 2 HIRG RT  BEG I
B, PR ELAE ) 48 0 B AR AR N B, S
ML N B DI REAZ 35 51 T3 o ko A s £ 1) a0 A
Q) SN A B A 23 PTG A AN 2 R GE AN T Frii—
AR5 E RS, 51 K i B 0 R R DL R A4S
TE R, BB AR N RAFRAS R ALS 1
NS COPD i FR Gu bk AR | AN 8 S 0
AR ASSE I ATS JRURS: | 6 H R 2t fin 1 30 1 2
1o AR PRI 7K 375 & A P B B A R AR TR G, 2
A ) ER i S R 2R 3 a AR R AT I 4 4
Mr, %3 COPD Xf 18~45 % ANBERY AIS &k i
R X 45 ~50 & AHER G, COPD & — > ik 3
FIfEre 2 X W] COPD Xt AIS %95 1 5% i 7] fig
R BRSSO
95, 4 B JE BN £ 0 B ook R A P 2 2 L 38 n
AIS XU 5 L2 Wiy 8 25 P BE AR AU AE S B0 A8
Bz VIR et AL AR T B ; P 55 ALS 38 A e [m] A4 1
B R 2R, AAE e R AR P A | Sk e R P )
B AIS KA

HHey 5| % N Bz D RE R A, H] 55 1l 45 7 7K AE

P E B ks A A A | B A8 B2 FAERE ; 3 HLmT DA
o | R LR v R A T I A T B [T 75 SR S
IO, A 4540 1A% 5 1 Ah, HHey X i /1 I %5 1 B
HIEWE, 5/ ME F EEE R E UM 2560
F ,HHcy i SAE | A A0 IO 4 C il 28 Bl A5 s Ae 1
i AIS ZAE R AT REE ) PFO AIRE R 8 O =
M A ZE MR IR A, LA SR # 2E R BEIRAES
IS5 S 45 22 FAL ) B & 3 ATS XU 5 F
FREWILH BT R EE D PFO 5RIEEA T Z
[IAFAE 3 SR B Sk gm (R LR AR e JR A )
T o B A AT A ) 5 2 e e |l A P B2
AE AT R 98 AE J I, 3890 AIS JRURS: | 38 4% B Jee i vl
RENNELIX — JCHK 5 st Ah, O Sk I 55 A | 1 it 272 2
SERR N R BN B E RS AIS KA R Rk
P, G HE 28 XU 5 R ( rheumatoid  arthritis,
RA) , & TS M R G RIE , SAE K F-H 45 1058
K A2 1 Bl ok s 5 5 Ak FD I A R & AR R RA R
B AR ERRA YT IE LIRS A AR, B i AR T
XU s R i PE A HE & RA FI AIS SE B A0 4% .0 HL
2520 ] Y I P S O 4 2R Y SR
S SRAECRIAUE MR , B 38 B Bk L SU SRR
P A4 Y DR R RS 9 0 S I ) ) o, R B 8 T R
o2 JE S A0 R ) 483403, T Ja ik 28 22 198 9 R AN 83473
XA S 5 0 RN 05 2 — e R L 52 e ) LA
X B IRED

Zi b BUSHE B 18~50 B4R B AIS BB A H
Iz WIS R R B 3k 26 R 28 s b ATS JRO A
TREENE L, ARG R BN, b R,
BMI T & LK PR I% . CHD | =I5 I AE | R HS
fi3 f)JE . COPD B HHcy \PFO \VHD {3k K
T2 UG H i S ALS AR S fE RS R 2
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