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Clinical characteristics of acute myocardial infarction in migrant bird population and impact
of migration-induced temperature changes on AMI subtypes
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Abstract: Background Multiple studies have indicated a close relationship between temperature and the occurrence of acute
myocardial infarction (AMI). However, there is limited reporting on the impact of temperature variation due to short-term migration
across different climate zones on AMI, as well as the clinical characteristics of the affected population. Objective To investigate
the clinical features of AMI in the seasonal migrants and explore the role of temperature variation in the onset of AMI among this
cohort. Methods We consecutively enrolled AMI patients who were hospitalized and underwent coronary angiography at Hainan
Hospital of PLA General Hospital during the winter months from 2012 to 2022. Based on travel history, patients were divided into
the seasonal migrant cohort and the local resident cohort. Baseline characteristics, coronary angiography findings, interventional
treatment strategies, and in-hospital outcomes were compared between the two cohorts. Subsequently, propensity score matching

Yfs BHA : 2025-09-24

EETA : WpA BV H (ZDYF2023SHFZ145)

F—1EF : T, EEmt, FREN, Emailjianwangadc@163.com
BIEMEE AR, ETEI, #2, /LS. Email: fuzhenh@126.com



I E2:Bi2 4R Acad J Chin PLA Med Sch  Jan 2026, 47 (1) https://xuebao.301hospital.com.cn 33

(PSM) was employed to balance the baseline characteristics between the two groups before comparison. A further comparison was
made of the clinical characteristics of the two types of AMI within the seasonal migrants. A piecewise regression model was
employed to examine the nonlinear relationship between the arrival-to-onset interval and acute ST-segment elevation myocardial
infarction (STEMI) in seasonal migrants with AMI. Additionally, a multivariable Logistic regression model was used to evaluate the
association between the temperature difference and STEMI in seasonal migrants with AMI. Results A total of 514 patients were
included, comprising 350 (68.1%) seasonal migrants with AMI and 164 (31.9%) local residents with AMI. Compared to local
residents, the seasonal migrants were older ([63.1 £ 11.6] years vs [59.6 + 11.6] years, P=0.001), had a higher proportion of female
patients (22.0% vs 11.0%, P=0.004), more pre-existing risk factors, and a higher incidence of in-hospital cardiogenic shock (18.0% vs
11.0%, P=0.042). Moreover, after PSM, their risk of in-hospital cardiogenic shock remained significantly higher than that of the
local residents (21.3% vs 9.8%, P=0.013). Segmented regression model revealed a threshold effect in the relationship between the
arrival-to-onset interval and different AMI subtypes among seasonal migrant patients. When the arrival-to-onset interval was<31 d, it
demonstrated a significant inverse association with the probability of STEMI (OR=0.928, 95% CI: 0.880 - 0.979, P=0.006).
Furthermore, multivariable Logistic regression analysis indicated a significant positive correlation between the temperature
difference and STEMI in seasonal migrants with AMI (OR=1.079, 95% CI: 1.035 - 1.125, P<<0.001). For every 1°C increase in
temperature difference, the probability of STEMI increased significantly by 7.9%. Conclusion Seasonal migrants with AMI are at
a higher risk of in-hospital cardiogenic shock; a threshold effect exists in the relationship between the arrival-to-onset interval and
STEMI in this population, and the temperature difference is an independent risk factor for STEMI in seasonal migrants with AMI.
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Tab.1 Comparison of general and clinical characteristics between the two groups
Tt H “N 7 AL (n=350) At \HELL (n=164) 0ZhAE Pl
FEAH L
AR/ |, xks) 63.1+11.6 59.6+ 11.6 3.228 0.001
2/, %) 77(22.0) 18(11.0) 8.292 0.004
BMI/(kg/m?, %£s) 25.16+3.43 2426+ 3.02 2.861 0.004
/(K /min, F+s) 77.05 + 13.55 77.66 + 14.38 -0.466 0.641
Wi E/[mmHg , M(IOR)] 130.00(116.00 ~ 142.00) 129.00(115.00 ~ 142.00) 0.746 0.455
#F 5k FE/[mmHg , M(IOR)] 78.00(68.00 ~ 85.00) 76.00(64.00 ~ 84.25) 1.177 0.239
WA s /(8] %)
W2 A 130(37.1) 92(56.1) 15589  <0.001
e LA 202(57.7) 77(47.0) 4.788 0.029
BEIRIA 119(34.0) 35(21.3) 7.935 0.005
e g IILAE 67(19.1) 24(14.6) 1.264 0.261
e R BR ML AT 71(20.23) 39(23.8) 0.616 0.432
FHREA 4 29(8.3) 21(12.8) 2.108 0.147
pER ] 70(20.0) 21(12.8) 3.490 0.062
AMIZEA/(f51], %)
STEMI 251(71.7) 116(70.7) 0.016 0.900
NSTEMI 99(28.3) 48(29.3) 0.016 0.900
PR 22/[°C, M(IOR)] 22.00(18.00 ~ 27.00) NA NA NA
F K- LR RE[d, MUIOR)] 37.50(6.00 ~ 85.00) NA NA NA
S E KA
PRI/ (% , MIOR)] 76.60(67.83 ~ 83.80) 75.90 62.60 ~ 84.55) 1.346 0.178
JULEF/[umol/L , M(IQR)] 75.85(65.00 ~ 90.60) 84.00(72.80 ~ 96.00) -3.801 <0.001
#4585/ [mmol/L , M(IOR)] 7.96(6.71 ~10.37) 7.73(6.46 ~ 9.94) 1.144 0.253
JRI%/[umol/L , M(IQR)] 330.00(259.00 ~ 409.25) 363.50(309.25 ~ 431.00) 3527 <0.001
1% 25 B G 25 1 BB %/ [mmol/L , M(IQR)] 2.60(2.03 ~ 3.46) 2.92(2.36 ~ 3.55) 2.013 0.044
LR RS/ [U/L , MIQR)] 293.00(125.00 ~ 937.75) 306.00(152.50 ~ 1 123.50) -1.294 0.196
LR it ) Tt/ [U/L , M(IOR)] 35.55(17.80 ~ 107.45) 32.40(18.70 ~ 118.60) -0.293 0.770
W% ZE 1 T/[ng/mL , M(IQR)] 0.37(0.05 ~ 1.41) 0.30(0.07 ~ 1.18) 0.375 0.708
Ji R BRI A/ [pg/mL , M(IOR)] 317.50(91.50 ~ 1 159.25) 215.00(73.00 ~ 683.00) 2416 0.016
C LR F1/[mg/dL , M(IQR)] 1.19(0.42 ~ 3.08) 0.94(0.34 ~ 2.41) 0.874 0.382
FI A Z-6/[pg/mL , M(IOR)] 20.81(12.19 ~ 42.95) 21.61(10.98 ~ 47.20) 0.141 0.888
2 RTINS EU % , MUIOR)) 51.00(45.00 ~ 56.00) 53.00(47.00 ~ 58.00) -1.255 0.208
ARHL IR L/, %) 29(8.3) 8(4.9) 2.033 0.154
ARATGHEC R F (1], %) 14(4.0) 7(4.3) 0.021 0.886
TR BRI AE (1], %)
HSTRRAE 98(28.0) 60(36.6) 3.866 0.049
WIS 96(27.4) 35(21.3) 2.179 0.140
=3 156(44.6) 69(42.1) 0.283 0.595
Ze BT 44(12.6) 14(8.5) 1.816 0.178
FERBIKA ATRITIE L
AR/ (1], %) 47(13.4) 29(17.7) 1.604 0.205
KN FEAR/(191, %) 104(29.7) 42(25.6) 0.925 0.336
FASHE(A ies) 1.47 +0.80 1.46 +0.90 0.102 0.919
i B A TS O/ (1), %)
IABP 48(13.8) 22(13.4) 0.009 0.926
I B 18(5.1) 8(4.9) 0.016 0.898
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1iH “IE 17 \HEAL (n=350) A N FEAL (n=164) UZIAE PfH
BRI 13(3.7) 5(3.1) 0.146 0.702
AR R E (], %) 23(6.6) 12(7.3) 0.098 0.754
ARJGEPEOHERF /(B %) 9(2.6) 3(1.8) 0.270 0.760
A O WUBERS
WUBR I 8/ [U/L , M(IOR)] 1 702.00(728.50 ~ 3 550.50) 2 070.00(695.00 ~ 4 075.00) -1.534 0.125
JURR L [R) W44/ [U/L , M(IOR)] 175.90(74.30 ~ 352.78) 190.00(53.76 ~ 378.00) -0.681 0.496
WIESEE (A T 1448/ [ng/mL , M(IQR)] 4.74(2.15 ~ 10.00) 6.22(1.73 ~ 10.00) -0.326 0.744
i ) B R4 U4 (/[ pg/mL , M(IQR)] 1 795.50(828.50 ~ 3 528.80) 1 285.00(660.00 ~ 2 999.00) 2.107 0.035
ARG 2R EU % , MUQR)] 55.00(50.00 ~ 60.00) 56.00(51.00 ~ 60.00) -1.678 0.092
B L 1A/, %)
DA ST 12(3.4) 42.4) 0.363 0.786
LR T 63(18.0) 18(11.0) 4.151 0.042
HR L NAESE 1(0.3) 0(0) 0.469 1.000
R 6(1.7) 4(2.4) 0.307 0.733
RIS NS 46(13.1) 22(13.4) 0.004 0.951
Jigi 1(0.3) 0(0) 0.469 1.000
MACEs 129(36.9) 48(29.3) 2.849 0.091

BMI: 45 5 15 %50 ; AMI: 200 JILEESE 5 STEMI: ST B4 18 700 WULEEBE s NSTEMI: JE ST B4 8 0.0 LGS s TABP: 3 2 [Tk BR 2 2 i o

MACEs: £ZR RO I S0

2.4 EFREM4ETFS LA A E A BT A MACEs
25

KA1 s 1) PR 43 UE B (propensity score
matching, PSM)~Y-fiif P 2 JE 2k 2= 5, VLHC AR &
FEAEWS . MR BMI, W0 IR BETERG 4.
VCTC S WA XT L, F ) 0 BRI AR K O 22 5 e e it
SFES, EETONEEAMIERE BN & A D IRTER

T (A RS AT (2 5 2 T AR L A (21.3% vs 9.8%, P=
0.013)., ML ANBETERE N MACEs & A XU 25 576
GiiteFaE X (P>0.05), W2, %3,
25 “RE"ANBHRARE AMIIT R — KGR A
b

“fE " AMI 3 STEMI 251 1], NSTEMI
99 i, STEMI 4111 F- ¥4 i 42 4IK(P=0.001), >3

F2 mEMETESLER/EFAANBELSFIELLE

Tab.2 Comparison of baseline characteristics before and after propensity score matching

TH PSM Hif PSM J&&
ST ANBF(0=350) Al AFF4l(n=164) SMD PfH ST AF(0=122) AMARFA®0=122) SMD PfH
AR/, wks) 63.1+11.6 59.6+11.6 -0.306  0.001 60.2+11.6 61.4+11.2 0.016 0.901
LI, %) 77(22.0) 18(11.0) -0.300  0.004 14(11.5) 16(13.1) 0.050 0.845
BMI/(kg/m?, %ts) 25.16£3.43 2426 +3.02 -0.277  0.004 24.56 +2.88 2448 +3.05 -0.030 0.815
LrF/(U/min, F£s) 77.05 + 13.55 77.66 + 14.38 0.044  0.641 7732+ 12.95 78.70 = 14.71 0.099 0.439
W4 5/ [mmHg,
MUOR)] 130.00(116.00 ~ 142.00) 129.00(115.00 ~ 142.00) -0.066  0.455 126.00(112.00 ~ 137.00) 129.00(118.00 ~ 142.00) 0.164 0.141
&5k E/[(mmHg,
MUOR)] 78.00(68.00 ~ 85.00)  76.00(64.00 ~ 84.25)  -0.113  0.239  75.50(68.00 ~ 81.00)  78.00(65.00 ~ 85.00)  0.137 0.451
WEAL /(1] %)
W 130(37.1) 92(56.1) 0.387 <0.001 62(50.8) 62(50.8) 0 1.000
TR IR 202(57.7) 77(47.0) -0.217  0.029 53(43.4) 62(50.8) 0.148 0.305
BRI 119(34.0) 35(21.3) -0.286  0.005 31(25.4) 30(24.6) -0.019 1.000
T g MAE 67(19.1) 24(14.6) -0.121  0.261 22(18.0) 21(17.2) -0.022 1.000
e PRI ML AE 71(20.3) 39(23.8) 0.084  0.432 27(22.1) 28(23.0) 0.020 1.000
EDIREAN A 29(8.3) 21(12.8) 0.148  0.147 12(9.8) 12(9.8) 0 1.000
L 70(20.0) 21(12.8) -0.195  0.062 23(18.9) 19(15.6) 0.087 0.611

BMI: A5 RFE 5.
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&3 eSS RS P A A BRI R R SR AT K F (BT M MACESs tL8;
Tab.3 Post-propensity score matching comparison of NT-proBNP levels and in-hospital MACEs between the two groups

TiH M AR (n=122) AR ABELH (n=122) WA Pl
I A KRR 2R/ [pe/mL , M(IQR)] 188.0(65.70 ~ 933.00) 217.00(74.00 ~ 708.00) 0.113 0.910
T 40 B BT A4/ [ pg/mL , MUIQR)] 1 784.00(777.00 ~ 3 359.00) 1 408.50(679.50 ~ 3 325.25) 0.941 0.644
B NI /(B3] %)
D MAEFET 3(2.5) 4(3.3) 0.147 1.000
DURHERTE 26(21.3) 12(9.8) 6.109 0.013
AL WAL 0(0) 0(0) NA NA
CNER R 0(0) 3(2.5) 3.037 0.247
MO AR R 13(10.7) 15(10.3) 0.161 0.688
Jidi 2 v 1(0.8) 0(0) 1.004 1.000
MACEs 43(35.3) 34(27.9) 1.537 0.215

MACEs: EZA RO M1

Bt (P=0.046), NSTEMI £H BE 73 56 .0 95 9 5 (P=
0.022). 1 %E /i A O £ 9 (P<<0.001) (Y H 1) 55 .
STEMI 41 14 W5 Hb i 25 45K [23.0 (20.0 ~ 28.0)°C, P=
0.001], Fik-% 9k K %% T NSTEMI 41[21.00
(4.5 ~79.5)d vs 69.031.0 ~ 95.0) d, P<0.001], =t
e dEbr, STEMIZH Pk 40 it . 7 454 /K-
e, MR AR A KRR, Wk 4,
2.6 FHBEMIE-ZRRBE1ES” N8 AMI
TR KBRS T

FEVRE T PR AFIY . BMIL, R BRI I
JE o BEAIEE S GEE O PRIBEOWUEESE . 121
B DREAS42) SO I AE A I PR 2R (e IR . B IR
W R ILAE PR ER ILE) S5 13 W s, LA
“fE1” A HE AMIE AL (STEMI 2%, NTATEMI) A [K 48
g = VB NG o i W & I B =Y ial LS
7 W LR 25 6T STEMI &A= 5210 (1) 453 5 (b 34°C,
SR LI AR LU 36 B 7R 43 B3 [l I A 7R 55 28 A
BUTE .35 22 5:(P=0.673), - BRIALAE . GAM
i DL R BRAIE ST 5 R 25 0 I ¥ SR P IR 25 5
ML AMI R H K4 STEMI 4P &, Fik-
BIRRBOT 7 AMI % & 4= STEMI 4 5% 1]
AFAE 5 5 3800 (35 5060 31 d). 5 NSTEMIAH B,
MH] k- KR KRB d i, Fik- KRR KRS
STEMI fit 2 11 #H 5& (OR=0.928, 95% CI: 0.880 ~
0.979, P=0.006); % ik-% i KE>31 d 1 EH
WG B 2% 5B (OR=1.004, 95% CI: 0.995 ~1.013,
P=0.382), T B Bt & 0 25 S5+ A Gi 1t 2F B L (OR=
1.082, 95% CI: 1.025 ~ 1.141, P=0.004). XJ%fl
SR LUK I (TR 43 B R g S AR T R M A AR (2=
16.281, P<0.001), GAM £ F1FR il 1 ~7 75 #E 5%
FISUESE T AR R IAEE . IR 1.

27 BLESYMGREAMIEZE X4 STEMINS
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WIPBAER . &bk BMIL, @O L. T
Y S Y € L N = (| WA TSI =97 & R =10 =1 1]
SE . RRBRIE . BUIREA2)E 12 EgA
Z [N Logistic [FIHAERY, DL “fE5” A AMIIE
AI(STEMI 5 NTATEMI) Jy [N 75 8, K IE bR iR 2
W&, ohmiiR2S “mE” AMIEH L4
STEMI K FR ., &5iREBxR, WiiRE2ES ‘%57
AMIEH KA STEMI B 3 IEAHIC(OR=1.079, 95%
CI: 1.035~1.125, P<0.001). W35,

3 itig

HEr RS AMI A SEASE, 2L
SE i3k ) [ 2 ABE R X 4, BRI R AR
ANEZE S IR A AL X AMI & AR A ts1el 5
ICFR AT AR PR 0 T AR TR AT L, 0 N PR B S A
TEBE T ok 1 SRR AR I HO AMIT I sg ), B {H
(ES QL

ARWFIELL 514 014 BT R IFTE T4, B
£ B AMIEH I IREE S, R
[ AN [F) Sl S B 1 SR AR A X “fe 5 AHF
AMIA & HE M, Wil A AR R B,
57 NBERAEOTEER R e, 2k
001 1) 4 B4 DC E DA Y- P 2 FELR R AE , DT
[LEEPNE 28 € R TIPS PI Y Y N
BAERGAD B E R TARMARE, ZIETHEYS “i%
57 ANBEEYFRRE R . GIFEEREE 2 . KA
BT AT B = A O, (R JE vk BH ff e e [R) R
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Tab.4 Comparison of general and clinical characteristics between two AMI subtypes in migratory AMI patients

HiH STEMI4(n=251) NSTEMI £ (n=99) HZIP PIH
FEANG L
/(S wks) 61.8+123 66.4+9.1 3.357 0.001
/(B %) 50(19.9) 27(27.3) 1.829 0.176
BMI/(kg/m?, %+s) 2536+ 3.59 24.65+2.93 -1.751 0.081
LR/ /min, 7£s) 77.96 + 14.19 7475 + 11.51 -2.004 0.046
45 FE/[mmHg , M(IOR)] 129.0(114.0 ~ 140.5) 134.0(119.0 ~ 147.0) 1.646 0.100
#F3K 5/ [mmHg , M(IOR)] 80.0(68.0 ~ 86.0) 75.0(66.0 ~ 81.5) -1.872 0.061
WA s /(8] %)
W2 A 101(40.2) 29(29.3) 3.190 0.074
e LA 139(55.4) 63(63.6) 1.660 0.198
BEIRIE 89(35.5) 30(30.3) 0.627 0.429
g ME 54(21.5) 13(13.1) 2.704 0.100
e PRI INLAE 53(21.1) 18(18.2) 0.218 0.640
B IifeA 4 18(7.2) 11(11.1) 0.978 0.323
S0 42(16.7) 28(28.3) 5219 0.022
FRIHC U SE 22(8.8) 7(7.1) 0.092 0.762
FEFEHTA LB/, %) 100(39.8) 68(68.7) 22527 <0.001
Wi IR 22/[°C, MIQR)] 23.0(20.0 ~ 28.0) 21.0(17.0 ~ 24.0) -3.403 0.001
BT RA/ R, MIOR)] 21.0(4.5~179.5) 69.0(31.0 ~ 95.0) 4.943 <0.001
S E KA
FRPEREAI /(% , MIOR)] 78.70(70.25 ~ 84.85) 71.90(65.65 ~ 78.05) 23,998 <0.001
JULEF/[umol/L , M(IQR)] 75.00(65.00 ~ 91.00) 78.00(64.15 ~ 89.45) 0.074 0.941
%585/ [mmol/L , M(IOR)] 8.30(6.98 ~ 10.74) 7.13(6.06 ~ 9.05) 4260  <0.001
PR/ [umol/L , M(IQR)] 340.00(270.50 ~ 415.25) 312.50(254.75 ~ 373.50) 0.123 0.123
A% 5 B 2 1 BH [ 5/ [mmol/L , M(IQR)] 2.71(2.04 ~ 3.60) 2.43(1.97 ~3.18) -1.876 0.061
IR/ [U/L , MIOR)] 296.00(125.00 ~ 1 087.50) 233.00(126.00 ~ 595.00) -0.962 0.336
JULR S ) T/ [U/L , M(IQR)] 36.30(18.00 ~ 118.10) 35.50(17.45 ~ 63.80) -1.089 0.276
WS T/[ng/mL , M(IOR)] 0.33(0.04 ~ 1.86) 0.40(0.16 ~ 1.16) 0.483 0.629
J R B KR4/ [pg/mL , M(IQR)] 259.00(79.15 ~ 951.60) 617.00(186.00 ~ 1 468.00) 3.608  <0.001
C & A/ [mg/dL, M(IQR)] 1.24(0.40 ~ 3.23) 1.04(0.45 ~ 2.85) -0.476 0.634
44 Z-6/[pg/mL , M(IOR)] 20.90(13.13 ~ 47.08) 19.34(10.20 ~ 27.93) -1.606 0.108
Bt P U5/ (31, %)
L MAEFET 11(4.4) 1(1.0) 2.439 0.191
DTEPER T 54(21.8) 5(5.2) 13.730  <0.001
& NUEAE 1(0.4) 0(0) 0.396 1.000
o HERBZ 6(2.4) 0(0) 2.408 0.190
SRR 39(15.5) 4(4.0) 8.709 0.002
A 1(0.4) 0(0) 0.396 1.000
MACEs 112(44.6) 10(10.1) 37259  <0.001

BMI: {5 45 %0 ; STEMI: ST B4 25 B0 LR SE ; NSTEMI : JE ST BE A7 0.0 IUATFE s MACESs : 324N B0 M55 54

BRAEATSE R, RS H R GR TS RIFET, AMERELT, SBOUK, ILERT
STEMI & A€ 00 8 A OG0, TR B B, IMVRA 6 R84 N, AR XU B, 9F:
ABRBL] - RN )RR AR 2 RSS2 51 R NP B JAE B R, AT 2 )
JEANZ, SEOLEMMRERG I, ORI RSB e Y
1DE 553 D QR 1 == L) NS | N (17 T B X T PR AMI SR R AT
MRS . MREE R, SEEEEIRA; Tim AR RIXT A A B, AT NSTEMI 4,
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Fig. 1 Nonlinear analysis of temperature difference between two regions (A) and arrival-to-symptom onset days (B) on STEMI risk in

migratory AMI patients

x5 “EE"AMI EE %4 STEMI K% E 2 Logistic 13
R
Tab.5 Multivariate Logistic regression analysis of
STEMI in migratory AMI patients

SiE| OR (95% CI) PE

SRS 0.969(0.944 ~ 0.994) 0.016
g 1.030(0.545 ~ 1.948) 0.927
BMI 1.011(0.930 ~ 1.099) 0.795
2 A0 sk 1.251(0.700 ~ 2.239) 0.448
ISP lINERT) 0.813(0.481 ~ 1.374) 0.437
WEIR I 1.702(0.973 ~ 2.976) 0.061
ie i AR 1.457(0.725 ~ 2.928) 0.288
1= PRI I E 1.348(0.666 ~ 2.729) 0.405
FoieEAs 4 0.595(0.243 ~ 1.455) 0.253
S 0.526(0.289 ~ 0.957) 0.035
Wi 22 1.079(1.035 ~ 1.125) <0.001

BMI: iR B4

STEMIAH (1P Y AE S /N, PIHBIR ZE TR, F3k-
KRR KRB G, 3 JE [R] AN [R) Sy i 1 1 <
BAREY “5” AMIEE &4 STEMIAT Bk .
Sy it B X R AR AR R T R
AR AMLE A [ 2, AHIF5E 2R T 40 Be [l 4
Al WORENE-RIRRENS ST AMLEE KA
STEMIAFTES siRN o 35840 KEL<31 d i,
Flik-Km KRB, “E7 AMI B H R4

STEMI ME R0 5y, $5 /3% J st 8] AN [R) A= Aty 1 4 1)
SIRAREXT M7 AMI R kA STEMI Y b 3
FMATE 31 d N o B mH 40 M /s TR TR 25 5
“fEL” AMI R KA STEMIFF St e Z& ., di—
% H Logistic [Pl HAERIPEAL iR 22 5“1
AMI B #H R STEMI W X R, 2 NERIESHr
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