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Abstract

Background: This investigation aimed to examine the association between subjective health perception and mortality risk in individuals
diagnosed with non-ST-segment elevation myocardial infarction (NSTEMI). Methods: This study conducted a multicenter retrospective
analysis of 29,465 patients with NSTEMI from 82 tertiary and secondary hospitals in Tianjin, China (2010-2023). Patients were strati-
fied into self-rated health (SRH)-satisfied (n = 28,835) and SRH-dissatisfied (n = 630) cohorts based on self-reported health assessments.
Propensity score matching (1:3 ratio) was used to balance baseline characteristics, yielding a final sample of 2514 patients. The primary
outcome was all-cause mortality over a median follow-up of 1477 days. Multivariable Cox regression was used to identify predictors of
mortality, and Kaplan-Meier analysis was performed to compare survival between groups. Results: The SRH-dissatisfied cohort exhib-
ited advanced age, reduced percutaneous coronary intervention (PCI) utilization, and greater comorbidity burden (diabetes, hypertension,
chronic kidney disease, cerebrovascular/peripheral vascular disease, chronic lung disease; p < 0.05). This group demonstrated signifi-
cantly elevated mortality (adjusted Hazard Ratio [aHR] = 1.29, 95% confidence interval [CI]: 1.16—1.44; p < 0.001). No between-group
differences were observed for secondary endpoints: nonfatal myocardial infarction (MI), cardiac death, ischemic stroke, or revasculariza-
tion. Subgroup analyses stratified by age, sex, and comorbidity status confirmed the consistency of the results. Conclusions: Self-rated
health independently predicts mortality risk in patients with NSTEMI.
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1. Introduction only to an individual’s physiological health but also serves
as an effective predictor of disease incidence, mortality, and
other factors. It is currently widely used in the research and
management of chronic diseases [8].

In the field of cardiovascular diseases (CVD), stud-
ies have confirmed that low SRH is associated with an in-
creased incidence of heart disease [8,9] and serves as a fa-
vorable predictor for cardiovascular diseases [10]. More-
over, low SRH is linked to higher cardiovascular mortality,
even in patients without cardiovascular diseases themselves
[11]. Although SRH has been widely used in cardiovas-
cular disease research, its application in NSTEMI patients
remains relatively limited, and there is a lack of in-depth ex-
ploration regarding the impact of SRH on clinical outcomes
in NSTEMI patients. Therefore, this study aims to evaluate
the effect of SRH on all-cause mortality and other clinical
outcomes in NSTEMI patients, and further analyze the rela-

) tionship between the clinical characteristics and prognosis
Self-rated health (SRH) is a health assessment tool of patients dissatisfied with SRH.

based on an individual’s subjective perception, typically in-

volving a simple questionnaire in which individuals eval- 2. Materials and Methods
uate their overall health status. The concept of SRH was
first introduced into health research in the mid-20th century
and has since been widely applied in epidemiology, pub- The data for this study were sourced from the Tianjin
lic health, and clinical research. SRH is closely related not Coronary Artery Disease (CAD) Specialized Database. The

Over recent decades, cardiovascular disorders have
shown a marked rise in prevalence, with acute myocardial
infarction (AMI) persisting as one of the principal contrib-
utors to worldwide mortality [1]. Meanwhile, the rising in-
cidence of non-ST-segment elevation myocardial infarction
(NSTEMI) [2,3] has made it an important public health is-
sue worldwide. NSTEMI is a type of acute coronary syn-
drome, often caused by partial obstruction of the lumen,
with a more widespread burden of atherosclerotic plaques in
the coronary arteries [3]. This leads to its more subtle clin-
ical presentation, often resulting in delayed diagnosis and
is associated with higher long-term mortality [4]. Although
significant progress has been made in the early treatment of
NSTEMLI, the prognosis of patients remains influenced by
various factors, including multiple biomarkers and clinical
characteristics [5,6,7].

2.1 Data Sources and Study Participants
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Fig. 1. Study flow chart. NSTEMI, non-ST-segment elevation myocardial infarction; SRH, self-rated health; PSM, propensity score

matching.

details of the platform have been described in our previous
publications [12,13]. Briefly, the CAD specialized database
includes patients who were hospitalized with discharge di-
agnoses including CAD. All healthcare information for
these patients is collected, including demographic charac-
teristics, disease diagnoses, medication and non-medication
prescriptions, examination and laboratory test results, sur-
gical information, cost details, community medication and
health examination information, and public health mortality
information. All exposure and outcome variables were sub-
jected to manual sampling cross-verification between our
CAD specialized database records and source medical doc-
umentation to ensure data authenticity.

This retrospective included 29,465 patients with
NSTEMI from Tianjin CAD Specialized Database between
2010 and 2023 (Fig. 1). Inclusion criteria: Patients were
eligible for inclusion if they were (1) aged >18 years, (2)
discharged with a diagnosis of NSTEMI, and (3) had com-
plete demographic and clinical information available in the
database. Exclusion criteria: Patients were excluded if
they (1) had a concurrent diagnosis of malignant tumor,
(2) were pregnant, (3) had missing baseline data or (4) had
an absence of SRH questionnaire records in the database.
This research protocol received formal ethical clearance
from the Institutional Review Board at The Second Hos-

pital of Tianjin Medical University (Ethical approval num-
ber: KY2025K010). Given the retrospective design of this
analytical study, the requirement for obtaining individual
patient consent was waived in accordance with established
ethical guidelines for secondary data analysis.

2.2 Clinical Characteristics and Qutcomes

Clinical characteristics were retrospectively extracted
from the electronic medical records. The variables col-
lected included demographic information, comorbidities,
and in-hospital treatments. Demographic information con-
sisted of age and sex. The study population exhibited a
range of comorbidities, including hypertension, diabetes
mellitus (DM), atrial fibrillation (AF), chronic kidney dis-
ease (CKD), chronic lung disease, cerebrovascular dis-
ease, peripheral vascular disease, depression, and anxi-
ety. During hospitalization, patients received various phar-
macological and interventional treatments. These encom-
passed antiplatelet agents, angiotensin-converting enzyme
inhibitor or angiotensin II receptor blocker (ACEI/ARB),
B-blocker (BB), angiotensin receptor-neprilysin inhibitor
(ARNI), calcium channel blocker (CCB), statins, diuret-
ics, nitrates, and anticoagulation. Additionally, procedu-
ral interventions such as percutaneous coronary interven-
tion (PCI) were performed during the hospital stay.
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Table 1. Basic information of NSTEMI patients.

Characteristics Satisfied group (n =28,835)  Dissatisfied group (n=630) p value Satisfied group (n=1885) Dissatisfied group (n = 629) SMD
Age (y) 72.17 £ 8.12 73.97 + 8.59 <0.001 74.33 £+ 8.30 73.96 + 8.59 0.044
Female (n, %) 12,535 (43.47) 297 (47.14) 0.072 898 (47.64) 296 (47.06) —-0.011
Comorbidities
DM (n, %) 11,506 (39.90) 317 (50.32) <0.001 898 (47.64) 316 (50.23) 0.052
Hypertension (n, %) 17,755 (61.57) 422 (66.98) 0.006 1196 (63.45) 422 (67.09) 0.076
AF (n, %) 2302 (7.98) 60 (9.52) 0.182 171 (9.07) 59 (9.38) 0.011
Cerebrovascular disease (n, %) 12,302 (42.66) 348 (55.24) <0.001 1005 (53.31) 347 (55.17) 0.037
CKD (n, %) 9549 (33.12) 248 (39.36) 0.001 720 (38.19) 247 (39.27) 0.022
Peripheral vascular disease (n, %) 5507 (19.09) 145 (23.01) 0.016 402 (21.32) 145 (23.05) 0.041
Chronic lung disease (n, %) 3313 (11.49) 93 (14.76) 0.013 248 (13.16) 93 (14.78) 0.047
Depression (n, %) 702 (2.43) 26 (4.13) 0.013 49 (2.60) 18 (2.86) 0.095
Anxiety (n, %) 1716 (5.95) 53 (8.41) 0.011 115 (6.10) 43 (6.83) 0.095
In-hospital treatment
PCI during hospitalization (n, %) 9725 (33.73) 114 (18.09) <0.001 331 (17.56) 114 (18.12) 0.014
Antiplatelets (n, %) 24,581 (85.25) 519 (82.38) 0.052 1534 (81.38) 519 (82.67) 0.033
ACEI/ARB (n, %) 16,422 (56.95) 332 (52.69) 0.036 953 (50.56) 332(52.78) 0.044
ARNI (n, %) 2967 (10.29) 57 (9.04) 0.342 163 (8.65) 57 (9.06) 0.014
BB (n, %) 16,635 (57.69) 345 (54.76) 0.153 1003 (53.21) 344 (54.69) 0.029
CCB (n, %) 6914 (23.98) 160 (25.39) 0.437 478 (25.36) 160 (25.44) 0.002
Statins (n, %) 23,773 (82.44) 506 (80.32) 0.182 1478 (78.41) 505 (80.29) 0.046
Diuretics (n, %) 11,807 (40.94) 322 (51.11) <0.001 943 (50.03) 321 (51.03) 0.020
Nitrates (n, %) 16,909 (58.64) 371 (58.88) 0.932 1106 (58.67) 371 (58.98) 0.006
Anticoagulation (n, %) 1081 (3.75) 22 (3.49) 0.818 53 (2.81) 22 (3.49) 0.039

PCI, percutaneous coronary intervention; SMD, standardized mean difference; AF, atrial fibrillation; DM, diabetes mellitus; CKD, chronic kidney disease; ACEI/ARB, angiotensin-

converting enzyme inhibitor/angiotensin II receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitors; BB, 8-Blocker; CCB, calcium channel blocker.
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Table 2. Outcomes of different groups after PSM.

Outcomes Satisfied group (n = 1885)  Dissatisfied group (n=629)  p value
All-cause mortality (n, %) 888 (47.11) 365 (58.03) <0.001
Cardiac death (n, %) 554 (29.39) 183 (29.09) 0.928
Nonfatal MI (n, %) 212 (11.25) 78 (12.40) 0.476
Ischemic stroke (n, %) 183 (9.71) 61 (9.69) 1.000
Revascularization (n, %) 102 (5.41) 30 (4.77) 0.602

MI, myocardial infarction.

The primary endpoint event was all-cause mortality,
while the secondary endpoint events included nonfatal my-
ocardial infarction (MI), cardiac death, ischemic stroke and
revascularization.

2.3 Assessment of SRH

SRH was evaluated based on questionnaire data ex-
tracted from the electronic medical records prior to the oc-
currence of NSTEMI. The SRH questionnaire consisted ofa
single item asking patients to rate their overall health status
on a five-point Likert scale: “satisfied”, “somewhat satis-
fied”, “uncertain”, “somewhat dissatisfied”, and “dissatis-
fied”. The number of individuals in each of the five cate-
gories was 18,512, 10,323, 152, 369, and 109, respectively.
To avoid analysis bias caused by small sample sizes in the
groups, we combined the last three groups into the dissat-
isfaction group, while the “satisfied” and “somewhat sat-
isfied” responses were combined into a “satisfied” group.
Accordingly, all patients were classified into two groups
based on their SRH status: the SRH satisfied group and the
SRH dissatisfied group.

2.4 Statistical Methods

Normally distributed continuous variables were ex-
pressed as means with standard deviations (mean + SD),
with between-group differences assessed through indepen-
dent #-tests. For non-normally distributed continuous vari-
ables, medians and interquartile ranges (IQR) were re-
ported, and nonparametric statistical methods were utilized
for comparisons. Categorical variables were presented as
proportions (%) and analyzed using chi-square tests. To
minimize potential confounding effects, propensity score
matching (PSM) was implemented at a 1:3 ratio between
comparison groups. First, propensity scores for each pa-
tient were calculated using a logistic regression model, with
the group assignment as the dependent variable. Then, the
nearest neighbor matching method (caliper value = 0.01)
was applied to match each patient in the ‘SRH Dissatisfied’
group with the patient in the ‘SRH Satisfied” group who had
the closest propensity score. After matching, an absolute
standardized mean difference (SMD) of less than 0.1 for all
variables indicated good balance between the groups. All
subsequent statistical analyses were based on the matched
dataset. A multivariate Cox proportional hazards regres-
sion model was used to assess the relationship between SRH

and clinical outcomes. The strength of the association is
expressed as a hazard ratio (HR) with a 95% confidence
interval (CI). Subgroup analyses were conducted based on
patients’ clinical characteristics (e.g., age, sex, comorbidi-
ties). The Kaplan-Meier estimator was employed to assess
survival outcomes, with statistical significance defined as a
p-value threshold below 0.05. Data analysis was performed
using the R software, version 4.5.1 (R Foundation for Sta-
tistical Computing, Vienna, Austria).

3. Results
3.1 Baseline Characteristics of Study Participants

A total of 29,465 patients with NSTEMI were initially
included, comprising 28,835 in the SRH satisfied group and
630 in the SRH dissatisfied group. Baseline characteristics
presented in Table 1 revealed significant disparities prior to
propensity matching. Notably, the SRH-dissatisfied cohort
demonstrated advanced age, reduced PCI utilization rates,
and elevated comorbidity burdens including DM, hyperten-
sion, CKD, cerebrovascular disorders, peripheral vascular
disease, chronic pulmonary conditions, and psychiatric co-
morbidities (depression and anxiety). However, no statisti-
cally meaningful variations were detected regarding gender
distribution or AF prevalence between the groups.

To address potential confounding factors, we per-
formed PSM with a 1:3 ratio comparing individuals re-
porting SRH dissatisfaction with those reporting satisfac-
tion. Post-matching analysis revealed well-balanced base-
line characteristics between groups, with all SMDs falling
below the 0.1 threshold, indicating successful covariate bal-
ance. The pre- and post-matching baseline characteristics
are presented in Table 1, with corresponding propensity
score distributions visualized in Supplementary Fig. 1.

3.2 Clinical Outcomes Comparison

The median follow-up time was 1477 days. In
the SRH satisfied and dissatisfied groups, 10,627 cases
(36.85%) and 366 cases (58.09%) experienced all-cause
mortality, 7397 cases (25.65%) and 184 cases (29.21%) ex-
perienced cardiac death, 3084 cases (10.69%) and 78 cases
(12.38%) experienced nonfatal M1, 2751 cases (9.54%) and
61 cases (9.68%) experienced ischemic stroke, and 2053
cases (7.12%) and 30 cases (4.76%) underwent revascular-
ization. After PSM (Table 2), the SRH dissatisfied group
still showed a higher rate of all-cause mortality (58.03%

&% IMR Press


https://www.imrpress.com

(A) KM of All-cause mortality

Satisied group = Dissatisied group

Survival Probability

p<0.0001

Time (Days)
Number at risk

g 1000 3000 w000

Time (Days)

(D)

(C) KM of Ischemic stroke KM of Revascularization

Satisfied group =+ Dissatisfed group

Survival Probability
Survival Probability

p=0.71

(B)

Survival Probability

Satisfied group =+ Dissatisfed group

M |

KM of Nonfatal MI

Satisfied group =+~ Dissatisfied group

p=023

Time (Days)
Number at risk

Time (Days)

(E)

KM of Cardiac death

Satisfed group = Dissatisfied group

f’i \\

p=087

Y
Y

Survival Probability

2000
Time (Days)

Number at risk Number at risk

2000 200
Time (Days) Time (Days)

Number at risk

2000
Time (Days)

2000 2
Time (Days) Time (Days)

Fig. 2. Kaplan-Meier survival curves for outcomes between SRH satisfied and SRH dissatisfied groups. (A) KM curve of all-cause
mortality. (B) KM curve of nonfatal MI. (C) KM curve of ischemic stroke. (D) KM curve of revascularization. (E) KM curve of cardiac
death. This figure illustrates the Kaplan-Meier survival curves comparing cumulative outcomes between patients with non-ST-segment
elevation myocardial infarction (NSTEMI) who reported satisfied self-rated health (SRH) and those who reported dissatisfied SRH after
propensity score matching (PSM, 1:3 ratio). During the median follow-up duration of 1477 days, participants reporting dissatisfaction

with self-rated health status exhibited a markedly elevated mortality risk (log-rank test, p < 0.001). The shaded areas around the curves

indicate the 95% confidence intervals. Statistical test: Kaplan-Meier survival analysis with log-rank test.

Table 3. Univariate Cox analysis of SRH and outcomes after

PSM.
Outcomes Hazard ratio (95% CI) p value
All-cause mortality 1.29 (1.16-1.44) <0.001
Cardiac death 1.01 (0.86-1.20) 0.862
Nonfatal MI 1.17 (0.91-1.52) 0.225
Ischemic stroke 1.06 (0.79-1.42) 0.682
Revascularization 0.92 (0.62—-1.39) 0.707

CI, confidence interval.

vs. 47.11%, p < 0.001). However, there were no statis-
tically significant differences between the groups in terms
of nonfatal MI, cardiac death, ischemic stroke, or revascu-
larization outcomes (p > 0.05). The Kaplan-Meier (KM)

survival curves for the two groups are shown in Fig. 2.

3.3 Cox Regression Analysis for All-Cause Mortality

Cox regression analysis was used to examine the re-
lationship between SRH and clinical outcomes after PSM.
Univariate analysis (Table 3) revealed that the risk of all-
cause mortality (HR =1.29, 95% CI: 1.16-1.44; p < 0.001)
in the SRH dissatisfied group of NSTEMI patients was
higher than in the SRH satisfied group. Table 4 presents
the results of the univariate and multivariate Cox propor-
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tional hazards regression analyses for all-cause mortality.
Based on multivariate Cox regression analysis, age is pos-
itively associated with all-cause mortality. For each addi-
tional year, the risk of death increases by 4% (adjusted haz-
ard ratio [aHR] = 1.04, 95% CI: 1.03-1.05; p < 0.001).
Among various comorbidities, DM and CKD are also sig-
nificantly associated with all-cause mortality. Specifically,
DM patients have a 19% higher risk of death compared
to non-diabetic patients (aHR = 1.19, 95% CI: 1.05-1.35;
p = 0.006), while patients with CKD have a 25% higher
risk of death compared to those without CKD (aHR = 1.25,
95% CI: 1.10-1.42; p < 0.001). Among the various treat-
ments included in the analysis, receiving PCI during hos-
pitalization was independently associated with a signifi-
cantly reduced risk of all-cause mortality (aHR = 0.24,
95% CI: 0.19-0.32; p < 0.001). Factors with p < 0.05
from univariate analysis were stepwise incorporated into
multivariable Cox regression models for all-cause mortal-
ity, creating three models: modell, model2, and model3.
Modell only adjusted for age and sex. Model2 added the
seven comorbidities (DM, Hypertension, AF, Peripheral
vascular disease, Cerebrovascular disease, CKD, Chronic
lung disease listed in Table 1) to modell. Model3 added
the in-hospital treatment (PCI during hospitalization, An-
tiplatelets, ACEI/ARB, ARNI, BB, CCB, Statins, Diuretics,
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Variable Total (N) HR (95%Cl) P value P for interaction

Age i 0.041
<75y 1302 1.52(1.24-1.85) g ——— 0.267
2 75y 1212 1.18(1.01-1.38) §|— S— <0.001

Sex 0.229
Female 1194 1.23 (1.03-1.47) E,_ S— 0.022
Male 1320 1.44 (1.22-1.71) é ——— <0.001

Hypertension g 0.657
No 896 1.40 (1.13-1.74) Do———— 0.002
Yes 1618 1.31(1.12-1.52) D o—e—t <0.001

Diabetes Mellitus i 0.812
No 1300 1.33 (1.11-1.58) e — 0.002
Yes 1214 1.35 (1.14-1.60) Do <0.001

Chronic Kidney Disease é 0.86
No 1547 1.37 (1.16-1.61) § —— <0.001
Yes 967 1.35 (1.12-1.62) [ S 0.002

Atrial Fibrillation § 0.216
No 2284 1.37 (1.21-1.56) —e—y <0.001
Yes 230 1.13(0.75-1.72) »—x— — 0.56

Cerebrovascular Disease i 0.387
No 1162 1.24 (1.02-1.49) »— — 0.027
Yes 1352 1.41 (1.19-1.66) i —— <0.001

Chronic Lung Disease § 0.762
No 2173 1.36 (1.19-1.55) i —e—1 <0.001
Yes 341 1.43 (1.01-2.02) E 0.045

OIS ’ 112 1{6 2|0

Fig. 3. Subgroup analyses of the association between SRH and all-cause mortality. This forest plot presents the hazard ratios

(HRs) and 95% confidence intervals for all-cause mortality comparing SRH dissatisfied versus SRH satisfied groups across prespecified

subgroups, including sex, age (<75 or >75 years), and comorbidities (hypertension, DM, CKD, AF, cerebrovascular disease and chronic

lung disease). Subgroup-specific estimates were derived from multivariable Cox proportional hazards regression models adjusted for

age, sex, PCI, comorbidities, and in-hospital treatments. Statistical test: Multivariable Cox proportional hazards regression analysis.

Symbols: Squares represent subgroup-specific hazard ratios; horizontal lines indicate 95% Cls; the dashed line denotes the overall HR.

Abbreviations: HR, hazard ratio.

Nitrates) to model2. In all three models, SRH dissatisfac-
tion remained an independent predictor of all-cause mortal-
ity (HR >1, p < 0.05), as shown in Table 5

3.4 Subgroup Analysis

In the Cox analysis of all outcomes, all-cause mortal-
ity is the only event influenced by SRH, which is why we
conducted subgroup analysis specifically for all-cause mor-
tality. Subgroup analyses were performed according to age,
sex, and major comorbidities, including hypertension, DM,
CKD, AF, cerebrovascular disease, and chronic lung dis-
ease (Fig. 3). A robust positive correlation was observed
between self-rated health dissatisfaction and elevated mor-

tality risk, with this association demonstrating remarkable
consistency across all pre-specified subgroup analyses. No-
tably, the effect appeared stronger among patients aged >75
years, with a significant interaction observed between SRH
status and age (p for interaction = 0.041). No significant
interactions were found for sex or other comorbidities (all
p for interaction > 0.05).

4. Discussion

This retrospective cohort study, utilizing extensive
clinical data collected over a 13-year period from 82 med-
ical centers in Tianjin, demonstrated a robust correlation
between SRH status and long-term mortality outcomes in
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Table 4. Cox analysis about all-cause mortality after PSM.

. Univariate Multivariate

Variable

Hazard ratio (95% CI)  pvalue  Hazard ratio (95% CI)  p value
SRH 1.29 (1.14-1.44) <0.001 1.33 (1.18-1.50) <0.001
Age 1.06 (1.06-1.07) <0.001 1.04 (1.03-1.05) <0.001
Sex (female) 1.06 (1.00-1.11) 0.275
Hypertension 1.32 (1.18-1.50) <0.001
DM 1.21 (1.08-1.35) <0.001 1.19 (1.05-1.35) 0.006
CKD 1.67 (1.49-1.87) <0.001 1.25(1.10-1.42) <0.001
AF 1.54 (1.29-1.83) <0.001
Cerebrovascular disease 1.37 (1.22-1.53) <0.001
Chronic lung disease 1.33 (1.13-1.56) <0.001
Peripheral vascular disease 1.26 (1.10-1.44) <0.001
Depression 1.03 (0.58-1.21) 0.347
Anxiety 1.08 (0.86-1.35) 0.496
PCI during hospitalization 0.16 (0.12-0.21) <0.001 0.24 (0.19-0.32) <0.001
Aantiplatelet 0.46 (0.41-0.53) <0.001 0.76 (0.63-0.94) 0.009
ARNI 0.63 (0.48-0.82) <0.001 0.74 (0.56-0.98) 0.038
ACEI/ARB 0.55 (0.50-0.62) <0.001 0.79 (0.69-0.91) <0.001
BB 0.58 (0.52-0.68) <0.001
CCB 0.83 (0.73-0.95) <0.001
Statins 0.45 (0.40-0.51) <0.001 0.70 (0.58-0.85) <0.001
Diuretics 1.58 (1.41-1.76) <0.001 1.70 (1.49-1.94) <0.001
Nitrates 0.71 (0.63-0.79) <0.001 0.81(0.73-0.92) <0.001
Anticoagulation 0.94 (0.67-1.34) 0.747

Table S. Multiple Cox analysis of SRH and all-cause
mortality after PSM.

Hazard ratio (95% CI)  p value
Modell 1.31 (1.16-1.48) <0.001
Model2 1.29 (1.15-1.47) <0.001
Model3 1.33 (1.18-1.50) <0.001

Modell: Adjusted for age and sex;

Model2: Adjusted for concomitant diseases
based on modell;

Model3: Adjusted for in-hospital treatment
based on model2.

NSTEMI patients. The results provide compelling evidence
that suboptimal SRH serves as an independent predictor of
all-cause mortality in this patient population.

SRH, defined as an individual’s subjective evaluation
of their overall health status, has been extensively validated
by numerous studies as a significant predictor for the inci-
dence of various chronic diseases, including coronary heart
disease, stroke, and diabetes [8]. Furthermore, SRH is sig-
nificantly associated with mortality from a range of con-
ditions [14,15,16]. Within the field of cardiovascular dis-
ease, the predictive value of SRH has also garnered con-
siderable attention. Poor SRH not only significantly in-
creases the incidence of cardiovascular diseases but also
serves as an independent predictor of cardiovascular dis-
ease mortality [14,17,18,19,20]. A 2013 study from the

&% IMR Press

UK Norfolk cohort indicated that SRH is a strong predictor
of both fatal and non-fatal cardiovascular events in healthy
middle-aged populations [10]. A 2014 meta-analysis incor-
porating 20 relevant studies found that poor SRH was asso-
ciated with higher cardiovascular mortality, regardless of
whether the study participants had pre-existing cardiovas-
cular disease [20]. This conclusion is supported by large-
scale prospective cohort studies. For instance, a longitudi-
nal study in China, following 512,713 adults across 10 re-
gions for 9.9 years, confirmed that participants with poorer
SRH had significantly higher risks of all-cause mortality
and cardiovascular mortality [19]. Given that cardiovas-
cular disease represents a broad category, investigating the
impact of SRH on specific cardiovascular disease subtypes
could yield more targeted insights for clinical practice. An-
alyzing data from the China Kadoorie Biobank involving
486,541 individuals, Dong et al. [11] found that poor SRH
was associated with an increased risk of incident ischemic
heart disease (HR = 1.76). Similarly, a 2016 study of pa-
tients with stable heart failure found that poorer SRH was
independently associated with increased mortality (HR =
1.42; p < 0.001) [18]. Against this backdrop, the present
study focuses specifically on patients with NSTEMI. Our
univariate Cox regression analysis initially indicated a sig-
nificant association between SRH and all-cause mortality
in this NSTEMI population. More importantly, even af-
ter comprehensive adjustment for confounders including
age, sex, comorbidities, and in-hospital treatment, SRH re-
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mained a robust predictor of all-cause mortality. This find-
ing is highly consistent with the established research nar-
rative. Although many variables such as age, DM, CKD,
or PCI during revascularization influence overall mortal-
ity, SRH is also a robust and previously undescribed pre-
dictor of all-cause mortality in NSTEMI patients. To assess
the robustness of this association, we performed subgroup
analyses. The results demonstrated that the predictive ef-
fect of SRH on all-cause mortality persisted across most
of the eight pre-specified subgroups including those strati-
fied by sex and by the presence or absence of hypertension,
DM, CKD, or cerebrovascular disease thereby strongly re-
inforcing the reliability of our primary result. It is notewor-
thy that the association did not reach statistical significance
in certain subgroups, specifically patients aged <75 years
and those with comorbid AF. We posit that this may be at-
tributable to the relatively limited sample size within these
specific patient subsets.

The association between SRH and the risk of dis-
ease incidence, mortality, and other adverse outcomes has
been explained in existing studies primarily through the
following aspects: (1) Lifestyle Factors: Adopting benefi-
cial lifestyle habits, including engaging in consistent exer-
cise, consuming a nutritionally adequate diet, and abstain-
ing from tobacco use and heavy alcohol intake, plays a cru-
cial role in controlling metabolic and vascular risk factors
including hyperglycemia, abnormal lipid profiles, and ele-
vated blood pressure. This comprehensive approach con-
tributes significantly to lowering the incidence of adverse
cardiovascular outcomes. This is consistent with the lower
comorbidity rates observed in the SRH satisfied group in
this study, suggesting that a healthy lifestyle may contribute
to reducing the risk of comorbidities, which in turn en-
hances individuals’ satisfaction with their health status. (2)
Psychological State and Stress Response: Research indi-
cates that psychological states such as depression and anx-
iety are important determinants of self-rated health [21].
Patients with poorer SRH typically exhibit higher levels
of psychological stress, depression, and anxiety, a finding
that was also confirmed in this study. These psychologi-
cal states may exacerbate the burden on the cardiovascular
system by activating the sympathetic nervous system and
promoting the release of inflammatory factors [22], thus in-
creasing the risk of mortality. (3) Biological Mechanisms:
SRH may reflect an individual’s underlying chronic inflam-
matory status, immune function, and metabolic health, a
theory supported by a substantial body of research. Mul-
tiple studies have found that populations with poorer SRH
tend to exhibit elevated systemic inflammation levels, in-
cluding higher concentrations of C-reactive protein (CRP)
[23,24,25], fibrinogen [23,25], and interleukin-6 (IL-6)
[24]. Furthermore, among cardiovascular risk-related pro-
teins, inflammatory markers such as leptin and C-C motif
chemokine ligand 20 (CCL20) have also been linked to poor
SRH [26]. In addition to the mechanisms described above,

various demographic and socioeconomic factors may influ-
ence SRH and contribute to mortality disparities. Variables
such as race, ethnicity, income, and education have been
shown to be significantly correlated with subjective health
ratings and may act as confounders in the relationship be-
tween SRH and mortality [16].

Limitations

While this investigation demonstrates a meaningful
correlation between SRH and clinical outcomes in individ-
uals with NSTEMI, several limitations should be acknowl-
edged. First, as a retrospective study, the data were de-
rived from historical medical records, which may be sub-
ject to information bias. Importantly, there were signifi-
cant differences in major baseline characteristics between
the SRH groups. Although we employed PSM to mini-
mize the impact of these confounding factors, residual bias
may persist due to unmeasured variables. Second, some
laboratory indicators (such as cardiac and inflammatory
markers) were not included due to missing data, limiting
further exploration of the biological mechanisms underly-
ing the association between SRH and all-cause mortality.
Third, SRH assessment relied primarily on patients’ sub-
jective reports without a standardized approach, potentially
introducing influence from unmeasured factors such as cul-
tural background, economic status, income level, and cur-
rent mood. Additionally, merging the five-level SRH scale
into two categories for analytical purposes may have in-
troduced classification bias. Fourth, although the median
follow-up period was relatively long, facilitating the obser-
vation of long-term outcomes, it also increased the risk of
attrition, potentially affecting the reliability. Finally, the
study population was drawn from a single hospital system
in one city, with relative homogeneity in race and genetic
background, which may limit the generalizability of our
findings to broader populations.

5. Conclusions

This study shows that poor SRH is an independent pre-
dictor of all-cause mortality in NSTEMI patients, highlight-
ing its important prognostic value. Although these conclu-
sions need to be further validated in prospective designs and
multi-center studies involving diverse racial groups, the re-
sults undoubtedly emphasize the importance of incorporat-
ing SRH into the health management and risk assessment
systems for NSTEMI patients. This provides a new per-
spective beyond traditional biomedical indicators for clin-
ical practice. Future research should focus on exploring
effective intervention strategies based on SRH, to develop
personalized management approaches and ultimately im-
prove the long-term survival and quality of life of NSTEMI
patients.
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