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Patients with acute coronary syndrome (ACS) face high postevent mortality. This study
aims to evaluate the impact of living without spouse on 1-year mortality of ACS patients.
This retrospective study enrolled a total of 600 consecutive patients (≥ 75 years of age)
with ACS hospitalized in our hospital between January 2013 and December 2016.
Patients’ clinical characteristics, laboratory values, hospital course, demographic charac-
teristics, and angiographic data were collected. Patients were divided into 2 groups
according to living with (n = 396) or without (n = 204) spouse. Patients living without
spouse were older (79 [77,82] vs 77 [76,80], p < 0.001), more frequently female (54.9% vs
31.8%, p < 0.001), less smokers (23.5% vs 38.9%, p < 0.001), lower left ventricular ejec-
tion fraction value (52.1§10.7% vs 54.4§9.8%, p = 0.021) compared with patients living
with spouse. In addition, compared to patients living with spouse, patients living without
spouse were less likely to get percutaneous coronary intervention (41.2% vs 54.0%,
p = 0.003) during hospitalization and had higher 1-year mortality post-ACS (22.1% vs
13.4%, p = 0.006). Multivariate logistic regression analysis showed that living without
spouse remained an independent risk factor for 1-year mortality after ACS in patients
≥ 75 years (odds ratio 2.350, 95% confidence interval 1.245 to 4.434, p = 0.008), after
adjusted with age, gender, heart rate, systolic blood pressure, left ventricular ejection
fraction value at baseline, hemoglobin, white blood cell, alanine aminotransferase, albu-
min, creatinine, brain natriuretic peptide, type of ACS, severe heart failure at admission,
percutaneous coronary intervention treatment, b blocker, diuretics application during
hospital. In conclusion, living without spouse is an independent risk factor for 1-year all-
cause mortality in ACS patients ≥ 75 years. © 2018 Elsevier Inc. All rights reserved.
(Am J Cardiol 2019;123:1−6)
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Acute coronary syndrome (ACS) refers to a broad term
describing a spectrum of clinical presentations including ST-
segment elevation myocardial infarction (STEMI) and those
with non-ST-segment elevation ACS (NSTE-ACS). ACS is
a very common and life-threatening clinical event linked
with high mortality and consequent economic and social
care implications.1,2 Due to increases in life expectancy
worldwide,3 patients ≥75 years of age constitute a large pro-
portion of ACS patients. It is reported that nearly 1/3 of
patients with NSTE-ACS were ≥75 years of age.4 Based on
age-related structural and functional changes of cardiovascu-
lar and noncardiovascular systems, patients ≥75 years are
prone to face worse outcomes post-ACS in comparison with
younger ACS patients.5,6 Many factors are responsible for
increased mortality in these ACS patients.7 Living without
spouse arises as a new concern, because increasing patients
lost their spouses with aging. Previous study found that sin-
gle living increased worse outcomes post heart attack or
myocardial infarction regardless of age.8,9 In the present
study, we tested the hypothesis that patients ≥75 years liv-
ing without spouse might be linked with worse outcomes in
comparison with those living with spouse.
Methods

This retrospective single-center study enrolled 632 patients
≥75 years with ACS hospitalized in our department between
January 2013 and December 2016. To ensure exhaustive data
collection, only patients whowere initially admitted to our cen-
ter were included; those transferred from other centers were not
included. The study protocol conformed to the ethical guide-
lines of the 1975 Declaration of Helsinki as reflected by
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Table 1

Baseline characteristics of patients according to living with or without

spouse

Variable Living with spouse p Value

NO (n = 204) YES (n = 396)

Age, mean (SD), (years) 79(77,82) 77(76,80) < 0.001

Women 112 (54.9%) 126(31.8%) < 0.001

Smoker 48(23.5%) 154(38.9%) < 0.001

Body mass index, mean

(SD), (kg/m2)

22.7§4.5 23.1§3.6 0.312

Hypertension 151(74.0%) 307(77.5%) 0.339

Dyslipidemia 173(84.9%) 342(86.4%) 0.641

Diabetes mellitus 59(28.9%) 131(33.1%) 0.300

Previous myocardial

infarction

35(17.2%) 61(15.4%) 0.616

Previous coronary

artery bypass grafting

3(1.5%) 7(1.8%) 0.770

Previous PCI 27(13.2%) 52(13.1%) 0.990

Stroke 30(14.7%) 55(13.9%) 0.843

Atrial fibrillation 23(11.3%) 43(10.9%) 0.928

Data are presented as the mean value § SD (p values for 2-sided Stu-

dent’s t test) or median and interquartile (p values for Mann-Whitney test)

or percentage of patients (p values for chi-square test).

PCI = percutaneous coronary intervention.
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previous approval from the human research committee of each
participating institution. Informed consent for use of data was
obtained from each patient.

ACS diagnosis and classifications as having either
STEMI or NSTE-ACS were according to the standard defi-
nitions of the American College of Cardiology.10,11 Severe
heart failure in our study indicates heart failure with class 3
to 4 in Killip or New York Heart Association classification.

Following information was collected: risk factors for
coronary artery disease, clinical characteristics, laboratory
values, hospital course, demographic characteristics, medi-
cal history, and angiographic results. Follow-up outcomes
were ascertained by hospital chart review, telephone con-
tact, and clinical visit. The study population was divided
into 2 groups according to living with or without spouse.
The primary end point was all-cause mortality from admis-
sion till 1-year after discharge; the second endpoints
included stroke, significant bleeding during 1-year follow
up and unplanned readmission after discharge during the
1-year follow up.

SPSS IBM 25 was used for statistical analysis. Continu-
ous variables were reported as mean and standard deviation
or median and interquartile range according to their distri-
bution; comparisons between groups were performed with
2-sided Student’s t test or nonparametric test, as appropri-
ate. Categorical variables were reported as percentage and
compared with chi-square test. Multivariate logistic regres-
sion models were used to assess the relationship between
risk factors and mortality. Estimates of odds ratios with
their 95% confidence intervals were reported. A p value of
< 0.05 was considered statistically significant.
Results

Thirty-two of 632 patients enrolled during the cohort
period were excluded due to lack of relevant data, data
from 600 patients were analyzed: 204 (34%) patients in the
without spouse group and 396 (66%) in the with spouse
group. There were 161 (26.8%) STEMI and 439 (73.2%)
NSTE-ACS patients.

Baseline characteristics of each group are listed in
Table 1. Body mass index, prevalence of hypertension, dys-
lipidemia, and diabetes were similar between the 2 groups.
However, patients without spouse were older, more fre-
quently female and the percentage of smokers was lower
compared with patients with spouse.

Clinical features on admission were similar between the
2 groups (Table 2), except for the left ventricular ejection
fraction (LVEF). Patients without spouse had a lower
LVEF value and higher percentage of ejection fraction
< 50% compared with patients with spouse.

In-hospital medication including aspirin, clopidogrel, b
blocker, proton pump inhibitor, statins, angiotensin con-
verting enzyme inhibitors or angiotensin II receptor block-
ers and diuretics, was similar between the 2 groups.
Patients with spouse were more likely to receive percutane-
ous coronary intervention (PCI) treatment during hospitali-
zation compared with those without spouse, despite similar
coronary angiographic characteristics between the groups.
There was also no significant difference in the length of
hospital stay and in-hospital mortality (5.41% vs 5.42%)
between groups (Table 3). Most in-hospital death was
attributed to cardiac reason (90.4% vs 90.9% in group liv-
ing with and without spouse). During 1-year follow up, a
total of 98 patients died (16.3%), mortality was signifi-
cantly higher in patients living without spouse than patients
with spouse. Besides, the percentage of patients rehospital-
ized more than once was significantly higher in patients
without spouse than that in patients with spouse. However,
the secondary endpoints including stroke and bleeding after
discharge were similar between groups (Table 3).

To investigate the possible risk factors for mortality in
our study. We first investigated the risk factors of mortality
with univariate analysis based on the clinical characteris-
tics, history, blood test, and in-hospital management
(Table 4). Multivariate logistic regression analysis was
applied with the meaningful factors defined by univariate
analysis (p < 0.05) after adjusted with age, gender, heart
rate, systolic blood pressure, LVEF value at baseline,
hemoglobin, white blood cell, alanine aminotransferase,
albumin, creatinine, brain natriuretic peptide, type of ACS,
severe heart failure at admission, PCI treatment, b blocker,
and diuretics application during hospital. It was showed
that without spouse was an independent risk factor for mor-
tality during 1-year follow up (odds ratio [OR] 2.350, 95%
confidence interval 1.245 to 4.434, p = 0.008). At the same
time, male was also an independent risk factor and hemo-
globin was an independent protective factor for mortality
during 1-year follow up (Table 5).
Discussion

The present study describes the impact of living with or
without spouse on 1-year outcomes in patients ≥ 75 years
with ACS. The major finding was that patients ≥ 75 years
living without spouse had a higher 1-year mortality com-
pared with those living with spouse during follow up and
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Table 2

Clinical features at admission of patients according to living with or with-

out spouse

Variable Living with spouse p Value

NO (n = 204) YES (n = 396)

Heart rate (beats/min) 77§17.0 76§14.3 0.254

Systolic blood pressure

(mm Hg)

137§27 135§23 0.348

Diastolic blood pres-

sure (mm Hg)

73§14 74§14 0.506

Hemoglobin (g/L) 115.2§19.5 117.5§21.7 0.208

White blood cells,

median (IQR),

(£1000/ml)

6.6(5.5,8.7) 6.5(5.3,8.2) 0.221

Platelet (£1000/ml) 193.8§70.4 184.1§60.5 0.083

Albumin, median

(IQR), (g/L)

34.8(32.3,37.7) 35.4(32.5,37.8) 0.392

Alanine aminotransfer-

ase, median (IQR),

(U/L)

18.9(12.8,35.5) 19.7(12.9,33.3) 0.811

Creatinine, median

(IQR), (mmoI/L)

85.5(70.4,115.0) 91.4(72.0,121.1) 0.353

Brain natriuretic

peptide, median

(IQR), (pg/ml)

1440.7(389.2,

3491.6)

1006.0(345.0,

2984.3)

0.126

Creatine kinase-myo-

cardial band, median

(IQR), (IU/L)

14.5(10.9,23.7) 13.8(10.5,21.3) 0.360

Total cholesterol, (mg/

dl)

152.8§37.8 151.6§38.6 0.802

Triglycerides, median

(IQR), (mg/dl)

113.3(82.3,155.8) 110.6(81.4,152.2) 0.366

Low density lipoprotein

cholesterol, (mg/dl)

89.9§33.9 89.1§32.4 0.863

High density lipopro-

tein cholesterol, (mg/

dl)

41.2§13.5 41.2§10.8 0.958

Uric acid, mean (IQR),

(umol\L)

355.9(285.6,425.7) 351.6(285.8,424.9) 0.766

Type of ACS

STEMI 60(29.4%) 101(25.5%) 0.306

NSTE-ACS 143(70.1%) 293(74.0%) 0.306

LVEF(%) 52.1§10.7% 54.4§9.8% 0.021

LVEF< 50% 57(27.9%) 72(18.2%) 0.003

Severe heart failure 114(55.9%) 190(48.0%) 0.116

Data are presented as the mean value § SD (p values for 2-sided Stu-

dent’s t test) or median and interquartile (p values for Mann-Whitney test)

or percentage of patients (p values for chi-square test).

CK-MB =Creatine kinase-myocardial band.

Table 3

In-hospital management and follow up for patients living with or without

spouse

Variable Living with spouse p Value

No (n = 204) Yes (n = 396)

Medicine use

Aspirin 169(82.8%) 336(84.8%) 0.479

Clopidogrel 175(85.8%) 352(88.9%) 0.235

Beta blocker 145(71.2%) 281(71.0%) 0.976

Statin 198(97.1%) 383(96.7%) 0.689

Proton pump inhibitor 174(85.3%) 316(79.8%) 0.190

Angiotensin-converting-enzyme

inhibitors or angiotensin

receptor blockers

114(55.9%) 252(63.6%) 0.065

Diuretic 105(51.5%) 171(43.2%) 0.077

Angiographic data

Left main 16(7.8%) 24(6.1%) 0.407

1-vessel disease 23(11.3%) 61(15.4%) 0.167

2-vessel disease 3(1.5%) 12(3.0%) 0.246

3-vessel disease 41(20.1%) 87(22.0%) 0.586

Hospital PCI 84(41.2%) 214(54.0%) 0.003

Length of stay, mean (SD), (days) 10.4§5.3 10.5§5.7 0.939

In hospital mortality 11(5.42%) 21(5.41%) 0.997

Cardiac death 10(90.9%) 19(90.4%) 0.968

Follow up

Readmission (times)

0 138(67.6%) 288(72.7%) 0.194

1 28(13.7%) 58(14.6%) 0.760

> 1 38(18.6%) 50(12.6%) 0.049

Bleeding 17(8.3%) 33(8.3%) 0.839

Stroke 9(4.4%) 18(4.5%) 0.791

Mortality 45(22.1%) 53(13.4%) 0.006

Data are presented as the mean value § SD (p values for 2-sided Stu-

dent’s t test) or median and interquartile (p values for Mann-Whitney test)

or percentage of patients (p values for chi-square test).
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living without spouse was an independent risk factor for
increased mortality in patients ≥ 75 years with ACS.
Besides, male gender was an independent risk factor and
hemoglobin was an independent protective factor of 1-year
mortality in these ACS patients.

More challenges arise in taking care of patients
≥ 75 years with ACS.12 It is reported that 1-year mortality
in ACS patients ≥ 75 years varies with different studies,
ranging from 12%,13 15.9%14 to 20%.15 Our study showed
a total of 16.3% mortality, which is consistent with previ-
ous studies.16 The traditional risk factors including male
gender, previous myocardial infarction, hypertension,
tobacco use, diabetes mellitus, lower ejection fraction, ele-
vated serum creatinine, in-hospital cardiac complications,
no PCI or coronary artery bypass grafting, and low hemo-
globin were investigated in previous studies.17 Our results
demonstrated that these factors except male gender and low
hemoglobin are more or less similar between patients living
with or without spouse, while living without spouse serves
as an independent risk factor of increased 1-year mortality
after adjustment of all other cofounders. Although the
underlying reasons for the increased mortality risk of living
without spouse remain largely elusive at present, our study
highlights the importance of social factors on mortality in
ACS patients. It is reported ACS patients without spouse
even exhibited 24.4% lower physical activity than those
with spouse.18 Besides, the depression status is prevalent in
ACS patients19 and incidence of depression was higher in
subjects living alone.20 Moreover, living alone is linked
with lower medicine adherence,21 all these factors might
relate to the higher mortality in patients in this cohort with-
out spouse.

Compared with patients living with spouse, patients
living without spouse were more likely to be female gen-
der, which can be explained by the longer life expectancy
of female. Gender difference might also explain why there
were fewer smokers in patients living without spouse,
since prevalence of smokers is less in female than in male



Table 4

Univariable analyses of the factors associated with 1-year mortality

Variable Died (n = 98) Survived (n = 502) OR 95% CI p value

Age, mean (SD), (years) 79(76,82) 78(76,80) 1.070 1.007-1.138 0.028

Men 68(69.4%) 294(58.6%) 1.588 0.998-2.529 0.051

Smoker 33(33.7%) 169(33.7%) 0.946 0.597-1.498 0.812

Body mass index, mean (SD), (kg/m2) 22.3§4.9 23.0§3.8 0.960 0.898-1.026 0.232

Hypertension 71(72.4%) 387(77.1%) 0.781 0.479-1.275 0.323

Diabetes mellitus 27(27.6%) 163(32.5%) 0.791 0.489-1.279 0.339

Atrial fibrillation 14(14.3%) 52(10.4%) 1.434 0.760-2.706 0.266

Previous myocardial infarction 17(17.3%) 79(15.7%) 1.130 0.635-2.012 0.677

Previous PCI 11(11.2%) 68(13.5%) 0.811 0.411-1.597 0.544

Previous coronary artery bypass grafting 1(1.0%) 9(1.7%) 0.561 0.070-4.482 0.586

Previous stroke 17(17.3%) 68(13.5%) 1.331 0.743-2.384 0.336

Heart ratio, mean (SD), (beats/min) 82§17.9 75§14.5 1.028 1.015-1.042 < 0.001

Systolic blood pressure, mean (SD), (mm Hg) 130.6§26.0 136.5§23.6 0.990 0.980-0.999 0.028

Diastolic blood pressure, mean (SD), (mm Hg) 73.7§18.3 73.9§13.1 0.999 0.983-1.014 0.878

Hemoglobin, mean (SD), g/L 109.6§22.3 118.2§20.5 0.982 0.973-0.992 < 0.001

White blood cell, median (IQR), (£1000/mL) 7.5(6.1,10.1) 6.4(5.3,8.0) 1.107 1.043-1.176 0.001

Platelet, mean (SD), (£1000/ml) 190.5§73.2 186.8§62.3 1.001 0.998-1.004 0.605

Albumin, median (IQR), (g/L) 33.5(29.8,36.2) 35.6(32.9,38.1) 0.875 0.827-0.923 < 0.001

Alanine aminotransferase, median (IQR), (U/L) 21.2(12.5,43.0) 19.4(13.1,33.0) 1.002 1.000-1.004 0.018

Creatinine, median (IQR), (mmoI/L) 108.0(81.9,153.8) 86.9(70.1,114.3) 1.005 1.002-1.008 < 0.001

Brain natriuretic peptide, median (IQR), (pg/ml) 3559.0(1388.4,9454.5) 894.8(279.8,2558.0) 1.000 1.000-1.000 < 0.001

Creatine kinase-myocardial band, median (IQR), (IU/L) 14.7(11.1,34.0) 13.9(10.5,20.7) 1.002 1.000-1.004 0.053

Total cholesterol, mean (SD), (mg/dl) 150.8§37.7 151.9§38.5 0.968 0.768-1.220 0.784

Triglyceride, median (IQR), (mg/dl) 105.9(79.4,149.1) 112.1(81.2,153.5) 0.917 0.718-1.173 0.491

Low density lipoprotein cholesterol, mean (SD), (mg/dl) 88.7§32.8 89.5§33.2 0.963 0.739-1.253 0.776

High density lipoprotein cholesterol, mean (SD), (mg/dl) 39.2§14.2 41.5§11.2 0.510 0.235-1.111 0.090

Type of ACS

STEMI 41(41.8%) 120(23.9%) 2.290 1.459-3.594 < 0.001

NSTE-ACS 57(58.2%) 379(75.5%) 0.440 0.280-0.691 < 0.001

Left ventricular ejection fraction, mean (SD), (%) 49.4§12.1 54.3§9.6 0.957 0.935-0.979 < 0.001

Uric acid, median (IQR), (umol\L) 373.3(285.7,464.9) 351.8(286.1,418.5) 1.002 1.000-1.004 0.052

Left main 5(5.1%) 35(7.0%) 0.717 0.274-1.879 0.499

3-vessel disease 14(14.3%) 114(22.7%) 0.566 0.310-1.034 0.064

Severe heart failure 67(68.4%) 237(47.2%) 2.394 1.503-3.813 < 0.001

In hospital management

Aspirin 79(80.6%) 426(84.9%) 0.732 0.419-1.279 0.273

Clopidogrel 88(89.8%) 439(87.5%) 1.243 0.613-2.518 0.546

Angiotensin-converting-enzyme inhibitors

or Angiotensin receptor blockers

55(56.1%) 311(62.0%) 0.786 0.507-1.217 0.280

Beta blocker 58(59.2%) 368(73.3%) 0.528 0.337-0.827 0.005

Statin 93(94.9%) 488(97.2%) 0.457 0.157-1.329 0.151

Proton pump inhibitor 87(88.8%) 403(80.3%) 1.965 0.983-3.928 0.056

Diuretics 69(70.4%) 207(41.2%) 3.417 2.127-5.489 < 0.001

Hospital PCI 34(34.7%) 264(52.6%) 0.479 0.305-0.752 0.001

Without spouse 45(45.9%) 159(31.7%) 1.832 1.180-2.843 0.007

Data are presented as the mean value § SD (p values for 2-sided Student’s t test) or median and interquartile (p values for Mann-Whitney test) or percent-

age of patients (p values for chi-square test).

4 The American Journal of Cardiology (www.ajconline.org)
population in China.22 It is to note that patients living
without spouse were less likely to get in-hospital PCI
treatment. This may be attributed to the less economic
support from family23 and patients have to pay the medical
cost themselves since medical insurance usually did not
cover for all the clinical cost in China. However, in-hospi-
tal PCI did not serve as a protective factor for 1-year mor-
tality in ACS patients ≥ 75 years and after adjustment of
in-hospital PCI, living without spouse is still an indepen-
dent risk factor of increased mortality in this patient
cohort.

Intimate relationships are a central element of psycho-
social risk for coronary artery disease.24 It is known that
the quality of spousal relationships is closely related to
physical health outcomes.25 The role of psychosocial fac-
tors in cardiovascular disease becomes an area of research
interest now. Although previous studies indicated living
without spouse was associated with significantly increased
mortality or prognosis following myocardial infarction,8,9

or could predict 30-day hospital readmission after coro-
nary artery bypass graft surgery.26 Few researches focused
on this factor in ACS patients ≥ 75 years, who have a
much higher possibility to lose his or her spouse and are
more dependent on the support from spouse in late-life.
Our study showed as high as 34% patients have to live
alone and they faced with an increased mortality after

www.ajconline.org


Table 5

Multivariable analyses of the factors associated with 1-year mortality

Odds ratio 95% confidence interval p Value

Male 2.139 1.065-4.296 0.033

Age 1.007 0.924-1.096 0.881

Heart rate 1.012 0.991-1.033 0.258

Systolic blood

pressure

0.997 0.984-1.009 0.582

NSTE-ACS 0.769 0.372-1.588 0.477

LVEF 0.986 0.954-1.019 0.396

Beta blocker 0.670 0.355-1.265 0.217

Diuretics 1.417 0.648-3.098 0.383

Hospital PCI 0.707 0.369-1.353 0.295

Severe heart failure 1.741 0.882-3.436 0.110

Hemoglobin 0.974 0.959-0.989 0.001

White blood cell 1.036 0.972-1.105 0.281

Alanine aminotransferase 1.001 0.999-1.003 0.170

Creatinine 1.001 0.998-1.005 0.470

Albumin 0.984 0.910-1.064 0.681

High brain natriuretic

peptide

1.010 0.464-2.194 0.981

Without spouse 2.350 1.245-4.434 0.008

OR = odds ratio, CI= confidence interval, High Brain natriuretic peptide

means ≥ 1800 pg/ml.

Coronary Artery Disease/ACS Patients Survive Less Without Spouse 5
ACS. That means they have the urgent need to get suitable
social and psychosocial support form society. Besides,
compared with patients living with spouse, incidence of
rehospitalization was higher in patients living without
spouse. Factors related to increased mortality like depres-
sion, lower physical activity,18 and medicine adherence21

might all contribute to the increased rehospitalization of
patients living without spouse.

Our study has several limitations. First, our data was ret-
rospectively collected and reflected the experiences of a
single tertiary center. Second, our study may also suffer
from selection bias. Indeed, patients who were only initially
admitted to our center were included. Third, based on the
limit samples, we set a strict standard to select potential
variables (p< 0.05) for multivariate logistic analysis, which
may cause missing some effective factors.

In conclusion, ACS patients ≥ 75 years face increased 1-
year mortality risk, network should be established to care
these patients more intensively in an effort to reduce the
mortality and rehospitalization for these patients.
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