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Abstract

Objective: To explore the relationship between sleep status and the risk of acute myocardial infarc-
tion (AMI) in young and middle-aged adults, and to investigate the independent association be-
tween the total score of the Pittsburgh Sleep Quality Index (PSQI) and AMI onset, as well as the char-
acteristics of this association. Methods: A case-control study was conducted, enrolling 99 young and
middle-aged AMI patients. Meanwhile, 68 young and middle-aged patients with non-cardiac chest
pain, negative myocardial enzymes, and confirmed negative coronary arteries by coronary imaging,
who visited The Second Affiliated Hospital of Anhui Medical University during the same period,
were selected as the control group. Sleep status was assessed using the PSQI. The difference in PSQI
total scores between the two groups was compared, and the independent association between the
PSQI total score and AMI risk was analyzed using multivariate logistic regression. Scatter plots with
linear fit lines were used to explore the linear relationship between the PSQI total score and AMI
risk. Furthermore, principal component analysis (PCA) and L1-penalized logistic regression (LASSO)
were performed to identify key sleep dimensions. Results: A total of 167 subjects were included,
comprising 99 in the AMI group and 68 in the control group. The PSQI total score was significantly
higher in the AMI group than in the control group [11.0 (9.0, 13.0) vs. 5.0 (4.0, 6.0), P < 0.001]. Fur-
thermore, 97.0% of AMI patients had varying degrees of sleep problems, while only 36.8% in the
control group had mild sleep problems. Univariate logistic regression showed that BMI, history of
hypertension, total cholesterol, low-density lipoprotein, glycated hemoglobin, family history of cor-
onary heart disease, and PSQI total score were significantly associated with AMI occurrence (P <
0.05). After stepwise adjustment for demographic, traditional cardiovascular, and metabolic risk
factors in multivariate logistic regression, the PSQI total score remained an independent predictor
of AMI risk (OR = 2.284, 95% CI: 1.776~3.187, P < 0.001). Scatter plot analysis indicated a continu-
ous, increasing linear dose-response relationship between the PSQI score and AMI risk (P for non-

» o«

linearity = 0.63). Results from PCA and LASSO regression indicated that “sleep disturbance”, “sleep
latency”, “sleep duration”, and “daytime dysfunction” were the key sleep dimensions most closely
associated with AMI risk. Conclusion: Sleep quality is significantly impaired in young and middle-
aged AMI patients. The PSQI total score is an independent predictor of AMI risk. A linear dose-re-
sponse relationship exists between the PSQI score and AMI risk, with sleep disturbance, difficulty
falling asleep, and daytime dysfunction potentially playing important roles in the pathogenesis. Im-
proving sleep quality may be an important intervention direction for preventing AMI in young and

middle-aged adults.
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Table 1. Comparison of clinical characteristics between the two groups

F 1. RAIRRZERIEEER

=] X HEZH (n = 68) JpifFlZH.(n = 99) 27t P
58 (85.3) 93 (93.9)
P[5 %)] 2.552 0.110
10 (14.7) 6 (6.1)
() 51 (43, 55) 51 (42, 55) 3222.500 0.641
56 /00975 57 TR S [H81)(%)] 3 (4.4) 35 (35.4) - <0.001"
BMI (kg/m?) 25.50 (23.38, 28.40) 27.40 (25.14, 29.55) 4265.000 0.003
R SE[1(%)] 32 (47.1) 61 (61.6) 2.897 0.089
W L 45 (%6)] 39 (57.4) 71 (71.7) 3.088 0.079
i e 42 ) IR A L 15 (%)) 22 (61.8) 58 (58.6) 0.063 0.802
e I 975 52 491 (%)] 22 (32.4) 54 (54.5) 7.136 0.008
B PRI 52 [511(%)] 11 (16.2) 28 (28.3) 2.659 0.103
N " P 0 B 0 (0) 6 (6.1) - 0.082"
R 29 [51(%)] 22 (32.4) 37 (37.4) 0.252 0.616
WLEF(umol/L) 74.00 (62.75, 85.50) 74.00 (63.00, 85.50) 3464.500 0.749
R E R (mmol/L) 5.21 (4.58, 5.79) 6.11 (4.96, 7.74) 4749.500 <0.001
JREZ(umol/L) 362.41 £77.56 370.81 +112.84 0.570 0.569
TC (mmol/L) 4.62 (4.04,5.04) 4.90 (4.25, 5.70) 4068.000 0.022
TG (mmol/L) 1.60 (1.05,2.77) 1.84 (1.25,3.33) 3825.000 0.135
HDL-C (mmol/L) 1.10 (0.98, 1.27) 0.95 (0.81, 1.12) 2136.500 <0.001
LDL-C (mmol/L) 2.52+0.86 3.18 £0.90 4737 <0.001
HblAc (%) 5.40 (5.20, 5.83) 5.65 (5.40, 6.65) 4402.000 <0.001
CRP (mg/L) 0.20 (0.20, 1.88) 4.30 (1.65, 11.00) 5357.000 <0.001
PSQI 5.00 (4.00, 6.00) 11.00 (9.00, 13.00) 6253.500 <0.001
“X H Fisher #fiUIME Rk,

4.2. BREARZEEYT

DL O UREZE(AMI) R N R AR &, S IR Bk A B0 4 S DL K UG 2% B8 B AR 57 =2 45 20 (PSQI) & 70 55
AS AT B 2K Logistic [AIVA40HT. 45 E/R(F 2): BMIL. EllEm . SIHEE., {FEREA. b
M2 . DL2E e IR AR I B FRHUE 70 SO DR XL S AMI R A B B2 CMEGY P < 0.05). H
Hi: BMI (OR = 1.146, 95% CI: 1.045~1.257, P = 0.004); 75 IfiL % 52 (OR = 2.509, 95% CI: 1.318~4.777, P =
0.005); RH[EEE(TC) (OR = 1.439, 95% CI: 1.071~1.933, P = 0.016); iK% I5 & H(LDL-C) (OR = 2.316,
95% CI: 1.57~3.415,P <0.001); HE{LIM LA H(Hb1Ac) (OR = 1.663, 95% CI: 1.179~2.346, P <0.001); [L%%
BRI AR 5T S TR 2L(PSQI) (OR = 1.383, 95% CI: 1.140~1.677, P < 0.001); 7&ECoJ S} 52 (OR = 9.328, 95% CI:
3.313~35.712,P<0.001, >RH] Firth & 1F). BAh, PP =0.070). W 52 (P=0.056). KM 52(P=0.064).
BEIR I 5P = 0.072) 5 AMI kA BI04 B AH5%(0.05 < P < 0.10), IR REAF/EIE(ERER . HAAR
HURRP = 0.593). TG (P = 0.227). HDL-C (P = 0.474). 12157 2P = 0.174, KA Firth KR 1) 5
AMI R TG A AE( P> 0.05).
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Table 2. Univariate logistic regression analysis

% 2. B Logistic [EY3#7

fa e R 2= EIEES (7)) FrAEiR(SE) Wald {8 P {H OR 95% CI
PESI(TD) 0.983 0.543 3.279 0.070 2.672 0.922~7.744
BMI 0.136 0.047 8.312 0.004 1.146 1.045~1.257
W 5 0.634 0.332 3.659 0.056 1.886 0.985~3.611
R 0.591 0.319 3.434 0.064 1.806 0.966~3.374
e TS 975 52 0.920 0.329 7.84 0.005 2.509 1.318~4.777
R PRI 5 52 0.715 0.398 3.228 0.072 2.044 0.937~4.457
PRI 0.001 0.002 0.286 0.593 1.001 0.998~1.004
TC 0.364 0.151 5.837 0.016 1.439 1.071~1.933
TG 0.090 0.074 1.461 0.227 1.094 0.946~1.266
HDL-C -0.166 0.231 0.513 0.474 0.847 0.539~1.333
LDL-C 0.840 0.198 17.937 <0.001 2316 1.57~3.415
HblAc 0.509 0.176 8.391 0.004 1.663 1.179~2.346
CKD J% 2 1.747 - - 0.174 5.74 0.516~786.749"
T L K IR SR 2.233 - - <0.001 9.328 3.313~35.712"
PSQI 0.743 0.109 46.613 <0.001 2.103 1.733~2.663

"X H Firth ¥ IE Logistic [E 95347 .

43. ZERZEHH

DL O UREZE(AMI) K05 N BRI AR &, VG 24 B8 A TG B 18 4 (PSQD) e 7 N R B AR i, DL R 0 #T
SR NIRRT, 1B Logistic [V 734 PSQI & 73 5 HH 5 4F AMI A (1) SR B o 7E AR DN HAth 2% & 2 /i,
MR 0 2 72 B 5 B 5 1Y) AMIT AR AR DG o A EAEAR NN 22 fiE(Model 2) %400 I3 e e DR 25
(Model 3) & AR BB bx(Model 4) )5, A P <0.001 (% 3).PSQI &7 ) OR {H1E TG HE AL dh R4 S8 75 2.1~2.4
B AE X H), IESERERRCIR L Z 2 AMI KA I — AN B R R 2

Table 3. Multivariable logistic regression analysis

# 3. %FAZE Logistic BYANHR

TR fakF & FIHERE(B)  FrAER(SE)  Wald & P {H OR 95% CI

Model 1 PSQI 0.743 0.109 46.613 <0.001 2.103 1.733~2.663
PSQI 0.863 0.134 41.481 <0.001 2.370 1.877~3.190

Model 2 PESIN(TD) 3.439 1.400 6.029 0.014 31.144  2.826~617.830
BMI 0.237 0.080 8.737 0.003 1.268 1.092~1.502

PSQI 0.867 0.146 35.119 <0.001 2.379 1.849~3.307

PESIN(TD) 3.135 1.570 3.988 0.046 22977  1.509~718.629

BMI 0.270 0.093 8.503 0.004 1310 1.104~1.596

Model 3 WA st 0.107 0.686 0.025 0.876 1.113 0.287~4.367
o T 975 5 0.181 0.604 0.090 0.764 1.199 0.360~3.965

R PR 95 B2 0.789 0.774 1.038 0.308 2.201 0.356~13.623

TE OV 2K R SR 2.334 0.890 6.879 0.009 10324 2.063~73.413
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i3k
PSQI 0.826 0.147 31.689 <0.001 2.284 1.776~3.187
TS 2.846 1.520 3.507 0.061 17216  1.182~501.160
BMI 0.273 0.097 7.891 0.005 1314 1.101~1.618
I 5 -0.116 0.746 0.024 0.876 0.890 0.198~3.847
Model 4 e IR 5L 0.123 0.628 0.039 0.844 1.131 0.323~3.905
B PR3 97 0.602 0.923 0.426 0.514 1.827 0.292~11.442
ERAWIEN 3 2.379 0.828 6.572 <0.010 10.795  2.042~83.973
iK% FE e A 0.641 0.569 1.269 0.260 1.898 0.645~5.883
e IRARE S 0.193 0.261 0.544 0.461 1.213 0.741~2.182

44.PSQI B4 5 AMI KEAIFIE - REXAFTRL

NEE LRV PSQL B 05 AMI RS FIORIARE,  Sefd FH BRI 37 5 2% (RCS) AR 2R P A S0 A5 2 7
r, 45 R BRI I AE MR RAFZ MR P =0.6316), SCRAT AR . kM k47 2 1% 53 #7
ST BRI B L I 1. S8REIR, WFIZHAMI B3E8)1 PSQL &7 B 7 A1 e T-xf 4 .
HUR A RG-S I FRY], BE%E PSQLE 2 BRI, MARA AMI B XU R IUFFEE BT

BaE + &MHilEs
[ ]
IR ,8 P
R
2
=
2
r
qH
T
5 10 15 20

L7z BRI AR HE

S @ WRA O mHE

Figure 1. Scatter plot with linear fit line
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MBS ERTY, HARRETT 2R 0 AT WA B 2)e (RIS B M R (] 3), IR B % E Ry
55 IR AR R AR 4 P 2 1) (/) AH S 4544 o )2E 17T LA PCA i f3 £ o 1590 H AR &, AMI R i A2 &, R A LASSO
Logistic [AJAi 4T BTk . 7F Amin 515 F» PC1 £ PCT KRB RIAEEE, 450 Ao R AL T 15
Hotk, Hr PCl BIENA R B Em KB = 2.11), Hm oA RE . Fk o 45 5 B 2 ) o e AR 48 2
FEIMAL R HEAR B (I HE SR, AR AR5 RAF BRI R BRI 4). G9REIR, BEARIEAG . AHENE] ., FEAR
I 8] 5 [ 18] D G B S 0 (B 4 R A A (EASOR, IR Se A FEAE M B AMI K03 JRURS: 7 DT ik e 9 5% o

PCAEA B
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Figure 2. Scree plot
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Figure 3. PCA loadings heatmap
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Figure 4. Bar chart
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AT, PSQL 5 AMI R 22k IEAHDC, Bl A RERRCIRGLIEMET R, AMI KBS RRSRE S, K
W5 ) B 2 SRR LR p o X — RIS BEAE AT = T 45 R — %0, Laugsand %5[7]7E HUNT HFFiH 45
H, REREERACE ML, AMI XS 2260 BT Huang [8]55 W 70 7R/~ BERR S AL 5 00 10 35 44
BESVERE SR, EREERR AT, XS RARIAE. Bx R RERRIR DL “5)
B RP RAREW, O R G BEIR ZE AL T RS A7 RO . BDE B A VR ERAR Y, B R
TR L2, (H R RRESE AR AL S E R N AT B0, 5 B RS O VR RE I S 20K P 1 R 4%
PEIRTE, TS AMI XU 52300 R E A5 2

AL DR 750, 22 ] B 3 o 22 4 2F FHLE B O LA R GE 7 AE AN BB . BRI 35 T BUZ AN S R A RFSK
W, EORABFERK, WETE, SEN RN ARG8]. 7ML 5 RAT IR FHT 71 R PIREAR AN 2
B b 2 AR 5 B, T 5 B0 0 AU o, 1 DA 388 G BT B0 L KB [ 15 T
REAIR 0T 5 P S8 PR B2 A RE 25 UIAR DG . McAlpine S5 [ 1R 70 B, MRARAR WAL P od i T Fefior - B Bl
T ML T 4UA(HSPCs), (R RAZAIMBE, 5 5a0RKIEREREALTE . AT 90 PSQI 4 FEAT #E
FARHHE bR 8, (RS FEX — AL BRI AN R AT I8 TP R R B AR R L, K
KARYS 5 RRE 0, S AR M 9 S B 005 5 sh kol AR Ak, 30 AMIT JXUKE[16]. BREARCIR 0 22 AT fed ik
“ppge - AR - SO ZHLHITEER, DL CFIRERR” iR AMI B4, @ 3 /AT (PCA)
5 LASSO Bl A5k, “RRARFEAS " “ NBEM A «HEORAS A7 K& “ HIAZhAERERS ” 25 &k O ST X
Iy X BB Fe Ay i 3 1) S R IS A 8 o X S P 4150k AMIT XUIe: ELA ST T, 3 75 PP R IR A 600 I
BRI, S AR PR T AR R BT, 7 AR B BT AR M LA B H IR ThRE R & 55 2 AN 7 THI
BT S VAN &

MAFE B AT T8, I AR AT B R A e 40 N o I XU VPl R R b o 5 HAt A% 5 fG 6 R 220,
PSQI Al AR AA EAL AR B, R AE il 1 R s 2 BRI T 90 A0 U7 fds . T i s fa NBE, f

DOI: 10.12677/acrvm.2026.141001 9 SV 0 0L 9 5 T


https://doi.org/10.12677/acrvm.2026.141001

FEJRE P BB 2 F BT T, 45 MAER — 45 G AR b O TIUREE (0 075 ], FIRFIET: PSQI (95
OGRS, Ayt L P — TR 4R T 0 L

AR TR L 1 — S TR, B L 0 7 R P BA BB 9 it — S B E I 6 R IR
AP ROBT B A IR R, BT % SRR T 5 AR S I DA, TR A 7
S, Besh, AHESIOREA BHIX A IR, S EOH A AL R AR N JETE . KA I R145 & A i
Bt AN URRIRIS I A AR, DLEVR A M I RBR (2 AMI 5 2 5 H0 2 02 1
.

6. &g

AR AMI B BERRCIR L AN, PSQI &40 AMI R IR Sz T R 7, AMI XU S 26 70 B - &
NoER . MEAREERG . N ME DR X AR I J e H R Bh e RS nl REFE AR i FE Fh it B R . o5 R
H YT S AMI 3BT 1507 14

SE 3k
(1] EC MR SRR S S 4. ELO MR SR 2022 MEZE[)]. H EIPEIR 44, 2023, 38(6): 583-
612.

[2] Arora, S., Stouffer, G.A., Kucharska-Newton, A.M., Qamar, A., Vaduganathan, M., Pandey, A., et al. (2019) Twenty
Year Trends and Sex Differences in Young Adults Hospitalized with Acute Myocardial Infarction. Circulation, 139,

1047-1056. https://doi.org/10.1161/circulationaha.118.037137

[31 Yusuf, S., et al. (2014) Global Perspective on Acute Coronary Syndrome: A Burden on the Young and Poor. Circulation
Research, 114, 1959-1975. https://doi.org/10.1161/circresaha.114.302782

[4] Yusuf, S., Joseph, P., Rangarajan, S., Islam, S., Mente, A., Hystad, P., et al. (2020) Modifiable Risk Factors, Cardiovas-
cular Disease, and Mortality in 155722 Individuals from 21 Countries (PURE): A Prospective Cohort Study. The Lancet,
395, 795-808. https://doi.org/10.1016/s0140-6736(19)32008-2

[S] Direksunthorn, T. (2025) Sleep and Cardiometabolic Health: A Narrative Review of Epidemiological Evidence, Mech-
anisms, and Interventions. International Journal of General Medicine, 18, 5831-5843.
https://doi.org/10.2147/ijgm.s563616

[6] St-Onge, M., Grandner, M.A., Brown, D., Conroy, M.B., Jean-Louis, G., Coons, M., ef al. (2016) Sleep Duration and
Quality: Impact on Lifestyle Behaviors and Cardiometabolic Health: A Scientific Statement from the American Heart
Association. Circulation, 134, €367-€386. https://doi.org/10.1161/cir.0000000000000444

[71 Laugsand, L.E., Vatten, L.J., Platou, C. and Janszky, I. (2011) Insomnia and the Risk of Acute Myocardial Infarction: A
Population Study. Circulation, 124, 2073-2081. https://doi.org/10.1161/circulationaha.111.025858

[8] Huang, T., Mariani, S. and Redline, S. (2020) Sleep Irregularity and Risk of Cardiovascular Events: The Multi-Ethnic
Study of Atherosclerosis (MESA). Journal of the American College of Cardiology, 75, 991-999.
https://doi.org/10.1016/j.jacc.2019.12.054

[9] McAlpine, C.S., Kiss, M.G., Rattik, S., He, S., Vassalli, A., Valet, C., et al. (2019) Sleep Modulates Haematopoiesis and
Protects against Atherosclerosis. Nature, 566, 383-387. https://doi.org/10.1038/s41586-019-0948-2

[10] Fan, M., et al. (2021) Sleep Quality and Risk of Coronary Heart Disease: A Prospective Cohort Study from the English
Longitudinal Study of Ageing. Sleep, 44, zsaal77.

[11] Han, Q., Liu, B, Lin, S., Li, J., Liang, P., Fu, S., et al. (2021) Pittsburgh Sleep Quality Index Score Predicts All-Cause
Mortality in Chinese Dialysis Patients. International Urology and Nephrology, 53, 2369-2376.
https://doi.org/10.1007/s11255-021-02842-6

[12] Watanabe, D., Yoshida, T., Watanabe, Y., Yamada, Y., Miyachi, M. and Kimura, M. (2023) Combined Use of Sleep
Quality and Duration Is More Closely Associated with Mortality Risk among Older Adults: A Population-Based Kyoto-
Kameoka Prospective Cohort Study. Journal of Epidemiology, 33, 591-599.
https://doi.org/10.2188/jea.je20220215

[13] Thygesen, K., Alpert, J.S., Jaffe, A.S., Chaitman, B.R., Bax, J.J., Morrow, D.A., et al. (2019) Fourth Universal Definition
of Myocardial Infarction (2018). European Heart Journal, 40, 237-269.
https://doi.org/10.1093/eurheartj/ehy462

DOI: 10.12677/acrvm.2026.141001 10 SO fi0 10 5995 451 At 5T


https://doi.org/10.12677/acrvm.2026.141001
https://doi.org/10.1161/circulationaha.118.037137
https://doi.org/10.1161/circresaha.114.302782
https://doi.org/10.1016/s0140-6736(19)32008-2
https://doi.org/10.2147/ijgm.s563616
https://doi.org/10.1161/cir.0000000000000444
https://doi.org/10.1161/circulationaha.111.025858
https://doi.org/10.1016/j.jacc.2019.12.054
https://doi.org/10.1038/s41586-019-0948-2
https://doi.org/10.1007/s11255-021-02842-6
https://doi.org/10.2188/jea.je20220215
https://doi.org/10.1093/eurheartj/ehy462

[14] PEpkst, 5. VCZECRREAR T AR A0S AU A [J]. BRI, 2014, 43(3): 260-263.

[15] Donga, E., van Dijk, M., van Dijk, J.G., Biermasz, N.R., Lammers, G., van Kralingen, K.W., et al. (2010) A Single Night
of Partial Sleep Deprivation Induces Insulin Resistance in Multiple Metabolic Pathways in Healthy Subjects. The Journal
of Clinical Endocrinology & Metabolism, 95, 2963-2968. https://doi.org/10.1210/j¢c.2009-2430

[16] Kelters, I.R., Koop, Y., Young, M.E., Daiber, A. and van Laake, L.W. (2025) Circadian Rhythms in Cardiovascular
Disease. European Heart Journal, 46, 3532-3545. https://doi.org/10.1093/eurheartj/ehaf367

DOI: 10.12677/acrvm.2026.141001 11 SO fi0 10 5995 451 At 5T


https://doi.org/10.12677/acrvm.2026.141001
https://doi.org/10.1210/jc.2009-2430
https://doi.org/10.1093/eurheartj/ehaf367

	睡眠状况与中青年急性心肌梗死风险的关联：基于匹兹堡睡眠质量指数量表的病例–对照研究
	摘  要
	关键词
	Association between Sleep Status and Acute Myocardial Infarction Risk in Young and Middle-Aged Adults: A Case-Control Study Based on the Pittsburgh Sleep Quality Index
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 一般资料
	2.2. 临床资料的收集
	2.2.1. 一般人口学资料以及既往史
	2.2.2. 检验资料
	2.2.3. 睡眠状况评价


	3. 统计学分析
	4. 结果
	4.1. 两组临床资料比较
	4.2. 单因素逻辑回归
	4.3. 多因素逻辑分析
	4.4. PSQI总分与AMI风险的剂量–反应关系可视化
	4.5. PCA与LASSO回归分析

	5. 讨论
	6. 结论
	参考文献

