
Address for correspondence:
Jassim Al Suwaidi, MB, ChB, FACC,
FSCAI, FGHA
Department of Adult Cardiology
Hamad Medical Corporation-Heart
Hospital
P.O. Box 3050
Doha, Qatar
jha01@hmc.org.qa;
jalsuwaidi@hotmail.com

Clinical Investigations

Marital Status and Outcome of Patients
Presenting with Acute Coronary Syndrome:
An Observational Report
Hadi A.R. Hadi Khafaji, FRCP; Khalid Al Habib, MD; Nidal Asaad, MD; Rajvir Singh, PhD;
Ahmad Hersi, MD; Husam Al Falaeh, MD; Shukri Al Saif, MD; Ahmed Al-Motarreb, MD;
Wael Almahmeed, MD; Kadhim Sulaiman, MD; Haitham Amin, MD; Jawad Al-Lawati,
MBBS; Norah Q. Al-Sagheer, MD; Alawi A. Alsheikh-Ali, MD; Jassim Al Suwaidi, MB, ChB
Department of Cardiology (Hadi Khafaji, Almahmeed, Alsheikh-Ali), Sheikh Khalifa Medical City,
Abu Dhabi, United Arab Emirates; Department of Cardiology (Asaad, Al Suwaidi), Hamad Medical
Corporation (HMC), Doha, Qatar; Department of Research (Singh), Hamad Medical Corporation
(HMC), Doha, Qatar; King Fahad Cardiac Center (Al Habib, Hersi), King Khalid University Hospital,
College of Medicine, Riyadh, Saudi Arabia; Security Forces Hospital (Al Falaeh), Riyadh, Saudi
Arabia; Saud Al Babtain Cardiac Center (Al Saif), Dammam, Saudia Arabia; Faculty of Medicine
(Al-Motarreb), Sana’s University, Sana’a, Yemen; Department of Cardiology (Sulaiman), Royal
Hospital, Muscat, Oman; Mohammed Bin Khalifa Cardiac Center (Amin), Manama, Bahrain;
Department of Non-Communicable Diseases Surveillance and Control (Al-Lawati), Ministry of
Health, Muscat, Oman; Cardiac Center (Al-Sagheer), Al-Thawra Hospital, Sana’a, Yemen; Institute
for Clinical Research and Health Policy Studies and Department of Medicine (Alsheikh-Ali), Tufts
Medical Center and Tufts University School of Medicine, Boston, MA

Background & hypothesis: Data on the clinical characteristics and outcome of patients presenting with acute coronary syndrome
(ACS) according to their marital status is not clear.
Methods: A total of 5334 patients presenting with ACS in 65 hospitals in 6 Middle East countries in the 2nd Gulf Registry of
Acute Coronary Events (Gulf RACE-2) were studied according to their marital status (5024 married, 100 single, and 210 widowed
patients).
Result: When compared to married patients, widowed patients were older and more likely to be female. Widowed patients were
more likely to have diabetes mellitus, hypertension, history of heart failure, and peripheral vascular disease and were less
likely to be tobacco users when compared to the other groups. Widowed patients were also more likely to present with atypical
symptoms and have advanced Killip class. Widowed patients were more likely to present with non-ST-elevation myocardial
infarction (NSTEMI) when compared to the other 2 groups. Widowed patients were more likely to have heart failure (P = 0.001),
cardiogenic shock (P = 0.001), and major bleeding (P = 0.002) when compared to the other groups. No statistically significant
difference was observed in regard to duration of hospital stay, door to needle time in STEMI patients, or cardiac arrhythmias
between the various groups. Widowed patients had higher in-hospital, 30-day, and 1-year mortality rates (P = 0.001). Marital
status was an independent predictor for in-hospital mortality.
Conclusion: Widowed marital status was associated with worse cardiovascular risk profile, and worse in-hospital and 1-year
outcome. Future work should be focused on whether the provision of psychosocial support will result in improved outcomes
among this high-risk group.

Introduction
Cardiovascular disease is the leading cause of morbidity
and mortality globally and in the Middle East. Prognostic
indicators based on illness severity are strong predictors
of survival after acute myocardial infarction (MI). The U.S.
Department of Health and Human Services indicates that
married people are healthier than other adults, supported
by the fact that married people had fewer limitations in daily

Gulf RACE is a Gulf Heart Association (GHA) project and was financially
supported by the GHA, Sanofi Aventis, and the College of Medicine Research
Center at King Khalid University Hospital, King Saud University, and Riyadh,
Saudi Arabia.

The authors have no other funding, financial relationships, or conflicts of
interest to disclose.

activities and in physical or social functioning; they were
less likely to suffer from severe psychological stress, to
have a physically inactive lifestyle, to smoke, and to engage
in heavy alcohol drinking.1

The association between marital status and short-term
prognosis of patients hospitalized for acute coronary
syndrome (ACS) had not been evaluated extensively. Few
studies have suggested that patients with MI who lived alone
or were unmarried were at increased risk for death.2,3 Other
studies have highlighted the significant role of psychosocial
conditions in patients with MI.4–8 Conventionally, several
multivariable risk models have been developed to predict
outcome among ACS patients using certain indicators
including ‘‘traditional’’ risk factors to help physicians
risk-stratify patients in a standardized uniform manner, such
as the Global Registry of Acute Coronary Events (GRACE)
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and Thrombolysis In Myocardial Infarction (TIMI) risk
scores. However, these risk models are limited by the fact
that they do not take into account psychological factors such
as depression, anxiety, and the social status of the patient.
Making use of sociodemographic indicators included in the
population standard registers may be of great importance.
Even though this option has been largely uncharted
as concerns cardiac prevention, ischemic heart disease
occurrence is associated with a series of social indicators,
especially low socioeconomic status, low educational level,
and lack of social and psychological support9–17; some of the
individuality may be represented in population registers, for
example, age, sex, residence, and annual income. Despite
the fact that social history including marital status of patients
is routinely obtained among patients evaluated medically
in general and specifically among cardiac patients, the
significance of marital status of patients presenting with
ACS has not been adequately evaluated.

The aim of the current study was to analyze the clinical
presentation and outcome of patients presenting with ACS
according to their marital status. We hypothesize that the
clinical characteristics and outcome of ACS patients vary
according to their marital status.

Patients and Methods
The data were collected from a 9-month prospective, mul-
ticenter study of the 2nd Gulf Registry of Acute Coronary
Events (Gulf RACE) that recruited 7939 consecutive ACS
patients from 6 adjacent Middle Eastern Gulf countries
(Bahrain, Kingdom of Saudi Arabia, Qatar, Oman, United
Arab Emirates, and Yemen) between October 2008 and
June 2009. Patients diagnosed with ACS, including unstable
angina (UA) and non-ST- and ST-elevation myocardial infarc-
tion (NSTEMI and STEMI, respectively), were recruited
from 65 hospitals. The study was approved by local eth-
ical committees and, being an observational study, only
informed consent was taken from each subject before
enrolling them into the study.

An on-site cardiac catheterization laboratory was available
in 43% of the hospitals. There were no exclusion criteria, and
thus, all the prospective patients with ACS were enrolled.
The study received ethical approval from the institutional
ethical bodies in all participating countries.18 Diagnosis of
the different types of ACS and definitions of data variables
were based on the American College of Cardiology clinical
data standards.19

A case report form (CRF) for each patient with suspected
ACS was filled out upon hospital admission by assigned
physicians and/or research assistants working in each
hospital using standard definitions and was completed
throughout the patient’s hospital stay. All CRFs were
verified by a cardiologist then sent online to the principal
coordinating center, where the forms were further checked
for mistakes before submission for final analysis. An enquiry
about patients’ survival at 1- and 12-month follow-up after
discharge was also made.

Statistical Analysis

Descriptive statistics in the form of means and standard
deviations (SDs) for continuous variables and frequencies

and percentages for categorical variables were performed.
One-way analyses of variance (ANOVAs) (parametric
and nonparametric, wherever applicable) were performed
to determine significant differences between continuous
variables and marital status, and chi-square tests were
used for categorical variables according to marital status
categories. Multivariate logistic regression was used to
estimate the association between marital status and
outcomes adjusting for other important variables. Adjusted
odds ratios (ORs) with 95% confidence intervals (CIs) were
calculated from the multivariate analysis. A value of P < 0.05
(2-tailed) was used for statistical significance. All analyses
were performed using the SPSS 19.0 Statistical Package.20

Results
The present analysis included 5334 patients who had their
marital status documented; 5024 of patients were married,
100 were single, and 210 were widowed.

Baseline clinical characteristics are reported in Table 1.
When compared to married patients, widowed patients were
older and more likely to be females. Widowed patients were
less likely to be smokers but were more likely to have dia-
betes mellitus (41.3% vs 38.2%, P = 0.001) and hypertension
(56.7% vs 44.5%, P = 0.001). Widowed patients were more
likely to have a past history of heart failure (24.8%) and
peripheral vascular disease (6.2% vs 1.6%, P = 0.001). More-
over, widowed patients were more likely to present with
atypical chest pain and dyspnea (P = 0.001). Furthermore,
widowed patients are more likely to present with advanced
Killip class and intermediate to high GRACE risk scoring
when compared to married patients (P = 0.001).

In-hospital management and outcomes are reported in
Tables 2 and 3. Widowed patients were more likely to
present with non-ST elevation NSTEMI (33.8% vs 26.6%,
P = 0.05) and less likely to undergo coronary angiography
(P = 0.001).Widowed patients were more likely to have
acute heart failure (24.8% vs 13.6%, P = 0.001), cardiogenic
shock (16.7% vs 6.6%, P = 0.001), and major bleeding
(2.4% vs 0.4%, P = 0.002) when compared to the other 2
groups. The length of stay and door to needle time were
comparable among the various groups. Widowed patients
had higher in-hospital (16.2% vs 4.9%, P = 0.001), 30-day
(21% vs 8.9%, P = 0.001), and 1-year mortality rates (31.4%
vs 13%, P = 0.001) (Table 3).

Single patients were younger (mean ± SD, 45 ± 18 years),
more likely to be smokers, and less likely to have diabetes
mellitus, hypertension, and dyslipidemia when compared
to married patients. Single patients were less likely to
present with advanced Killip class or high GRACE risk
score (Table 1). In general, the single marital status group
appeared to have less in-hospital complications, lower 30-day
and 1-year mortality, with shorter hospital stay and better
discharge ejection fraction than their married counterparts
(Table 3).

Multivariate analysis showed that the widow status
is independent predictor of in-hospital mortality after
adjustment for baseline variables (Table 4).

Discussion
The current study suggests that the clinical characteristics
and outcome of ACS patients vary according to their
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Table 1. Baseline Demographics and Clinical Characteristics for Patients According to their Marital Status

Variable Married (n = 5024) Single (n = 100) Widowed (n = 210) P

Age (years), (mean ± SD) 56.5 ± 12 45 ± 18 69 ± 11.5 0.001

Female gender 974 (19.4%) 16 (16%) 129 (61.4%) 0.001

Body mass index (kg/m2), (mean ± SD) 26.6 ± 5.6 26.5 ± 5.5 25.8 ± 6 0.12

Current smokers 2817 (56.1%) 71 (71%) 69 (32.9%) 0.001

Previous angina 1852 (36.9%) 29 (29%) 83 (39.5%) 0.50

Previous MI 878 (17.5%) 20 (20%) 47 (22.4%) 0.18

Previous PCI 385 (7.7%) 9 (9%) 21 (10%) 0.47

Previous CABG 174 (3.5%) 0 (0%) 8 (3.8%) 0.41

Diabetes mellitusa 1891 (38.2%) 16 (16%) 85 (41.3%) 0.001

Hypertensionb 2212 (44.5%) 35 (35%) 118 (56.7%) 0.001

Hyperlipidemiac 1386 (31.1%) 19 (19%) 53 (26.6%) 0.07

Family history of CAD 470 (9.4%) 6 (6%) 12 (5.7%) 0.13

Previous heart failure 683 (13.6%) 10 (10%) 52 (24.8%) 0.001

Atrial fibrillation 103 (2.1%) 2 (2%) 6 (2.9%) 0.72

Renal failure 172 (3.4%) 2 (2%) 12 (5.7%) 0.16

Peripheral arterial disease 82 (1.6%) 1 (1) 13 (6.2%) 0.001

At presentation

Presentation >12 hours 793 (64.2%) 13 (72.2%) 51 (69.9%) 0.49

Typical ischemic chest pain 4230 (84.1%) 90 (90%) 150 (71.4%) 0.001

Atypical chest pain 247 (4.9%) 4 (4%) 12 (5.7%)

Dyspnea 362 (7.2%) 4 (4%) 29 (13.8%)

Killip class 0.001

I 3821 (76.1%) 80 (80%) 124 (59%)

II 250 (14.9%) 13 (13%) 51 (24.3%)

III 268 (5.3%) 3 (3%) 14 (6.7%)

IV 185 (3.7%) 4 (4%) 21 (10%)

Heart rate (beats/min) (mean ± SD) 85 ± 20 87 ± 20 83 ± 20 0.21

Systolic blood pressure (mm Hg), (mean ± SD) 133 ± 29 132 ± 26 129 ± 34 0.08

Diastolic blood pressure (mm Hg), (mean ± SD) 81 ± 17 83 ± 16 76 ± 22 0.001

GRACE risk score 0.001

Low 3389 (67.5%) 75 (75%) 81 (38.6%)

Intermediate 1202 (23.9%) 19 (19%) 83 (39.5%)

High 355 (7.1%) 4 (4%) 39 (18.6%)

CABG, coronary artery bypass graft; CAD, coronary artery diseases; GRACE, Global Registry of Acute Coronary Events; MI, myocardial infarction; PCI,
percutaneous coronary intervention, SD, standard deviation. Data are expressed as mean ± SD or as number (percentage). aPatient had been informed of
the diagnosis by a physician before admission and was undergoing treatment for type 1 or 2 diabetes. bSystolic blood pressure >140 mm Hg, diastolic
blood pressure >90 mm Hg, or current antihypertensive treatment. cTotal cholesterol >6.1 mmol/L, low-density lipoprotein >4.1 mmol/L, or high-density
lipoprotein <0.9 mmol/l; triglycerides >200 mg/dL; or current use of lipid-lowering agent.
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Table 2. Medication Received Before Admission, During Admission, and At Discharge

Before Admission During Admission At Discharge

Medications (%)
Married

(n = 5024)
Single

(n = 100)
Widowed
(n = 210) P

Married
(n = 5024)

Single
(n = 100)

Widowed
(n = 210) P

Married
(n = 5024)

Single
(n = 100)

Widowed
(n = 210) P

Aspirin 38.1 35.4 52.7 0.001 98.3 98 97.6 0.72 95.2 92.8 86.9 0.001

β Blockers 25.8 23 27.6 0.68 71.8 76 55.7 0.001 77.1 75 60 0.001

Clopidogrel 10.9 13 10.5 0.78 76.7 82 65.2 0.001 68.9 68 51.9 0.001

ACE inhibitors 24.1 22 38.6 0.001 70.2 69 70.5 0.96 71.3 69 65.7 0.20

GPIIb/IIa inhibitors 6.6 7 6.2 0.96

Unfractionated heparin 44 46 55.7 0.004

Thrombolytic therapy 47.4 60.9 24.4 0.001

Enoxaparin 36.2 38 31.4 0.35

ACE, angiotensin-converting-enzyme; GP, glycoprotein.

Table 3. Presentation, Treatment, and Outcomes of Patients According to their Marital Status

Variable Married (n = 5024) Single (n = 100) Widowed (n = 210) P

Discharge diagnosis

STEMI/new LBBB 2546 (50.7) 50 (50) 95 (45.2) 0.05

NSTEMI 1338 (26.6) 20 (20) 71 (33.8)

Unstable angina 1140 (22.7) 30 (30) 44 (21)

Coronary angiography 1512 (30.1) 30 (30) 34 (16.2) 0.001

Elective PCI 487 (9.6) 7 (7) 14 (6.6) 0.10

Urgent/emergency PCI (UA/NSTEMI) 199 (3.7) 5 (5) 1 (0.47)

Creatinine (μmol/L) 107 ± 88 121 ± 168 121 ± 126 0.12

Hospital complications

Recurrent ischemia 851 (16.9) 15 (15) 52 (24.8) 0.01

Re-infarction 120 (2.4) 2 (2) 6 (2.9) 0.88

Congestive heart failure 683 (13.6) 10 (10) 52 (24.8) 0.001

Cardiogenic shock 331 (6.6) 1 (1) 35 (16.7) 0.001

Major bleeding 20 (0.4) 0 (0) 5 (2.4) 0.002

Predischarge echocardiogram (EF< 30) 319 (7.6) 3 (3.4) 20 (11.6) 0.08

Hospital stay (days) 6 ± 6 5 ± 4 7 ± 6 0.01

Door to needle time 65 ± 109 75 ± 151 53 ± 65 0.90

Arrhythmias 25 (0.5) 1 (1) 2 (1) 0.53

Mortality

In-hospital 247 (4.9) 4 (4) 34 (16.2) 0.001

30-day 385 (8.9) 5 (5) 41 (21) 0.001

1-year 503 (13) 7 (9.1) 55 (31.4) 0.001

EF, ejection fraction; LBBB, left bundle branch block; LVEF, left ventricular ejection fraction; NSTEMI, non-ST-elevation myocardial infarction; PCI,
percutaneous coronary intervention; STEMI, ST-elevation myocardial infarction; UA, unstable angina. Data are expressed as n (%) or mean ± SD.
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Table 4. Multivariate Analysis for In-Hospital Mortality

Adjusted Odds
Ratio

95% Confidence
Interval P

Age 1.03 1.02–1.04 0.001

Gender male 1.08 0.77–1.54 0.65

Body mass index 1.01 0.98–1.03 0.95

Diabetes mellitus 0.98 0.73–1.31 0.87

Hypertension 0.80 0.59–1.08 0.14

Smoking 0.80 0.59–1.09 0.16

Hyperlipidemia 0.60 0.42–0.84 0.003

Killip class >1 2.06 1.49–2.86 0.001

Previous heart failure 5.28 3.82–7.30 0.001

Marital status

Married 1.00

Single 1.35 0.46–3.99 0.59

Widowed 1.97 1.23–3.18 0.01

marital status. Widowed patients were older and had
worse clinical characteristics when compared to married
patients. Furthermore, widowed status was an independent
predictor of worse outcome. This worse outcome may in
part be attributed to lack of social support as well as
the psychological stress and/or deprivation associated with
widowed status. Unfortunately, the utility of marital status as
a surrogate for worse outcome among ACS patients has been
overlooked in the majority of studies and has been addressed
only in a few studies (Table 5). The current study suggests
the urgent need to study this association and whether formal
psychological evaluation and management as well as the
provision of social support will result in improved outcome.

In the Arab Middle East, there are certain unique social
habits that are rarely existent in the developed world.
In the Arab culture, parents are responsible for children
well into those children’s adult lives and not uncommonly
marriage is prearranged by parents even in the current
era. Children in return attempt to take responsibility for
the care of their aging parents in their residence and it is
not uncommon for 3 generations of the same family to be
residing in the same house. These unique social behaviors
may provide support to ailing adults, especially when they
become widowed. Such behaviors may give this part of
the community better social and psychological support,
especially during the acute illness, but still we see higher
short-term and long-term mortality in widowed patients than
among married and single patients, even after adjustment for
baseline variables; it might be hypothesized that this worse
outcome is attributed to the psychological and emotional
status of the widowed patients.

Marriage has long been known to offer health benefits22,23

and is associated with a lower risk of death24,25 relative to not
being married. Marital status and cumulated marital periods,
especially cumulated periods divorced/widowed are strong
independent predictors of mortality among younger Danish
males.26 However, the specific mechanisms responsible for
the lower rate of cardiovascular deaths in married persons27

are not very well known. The current study complements
the findings from the very limited studies published previ-
ously, which were limited by the fact that they compared
married to single patients, and single patients included dif-
ferent subsets of patients, including single, widowed, and
divorced (Table 5). Evaluating 192 patients with MI, Berk-
man et al28 showed that lack of emotional support among the
elderly was associated with increased mortality; this study
finding may suggest that the worse outcome among the
widowed patients in our study may be attributed to lack of
emotional support, keeping in mind that the psychological
status assessment such as depression and anxiety was not
curried out routinely on admission in the current study in
this part of the world.

As a substudy of the INTER-HEART study in China, Hu
et al29 investigated the effects of marital status and education
on the risk of MI in 2909 cases and 2947 controls from 17
cities in China. Being single was consistently associated
with an increased risk for acute MI, particularly in women.
Several psychological factors were closely associated
with such increased risk among the Chinese population.
Psychological stress had a greater acute MI risk in men but
depression was more significant among women.30

Data from the Middle East (Lebanon), through a
retrospective 10-year follow-up study (1984–1994) among
1567 adults age 50 years and older found that widowhood
was associated with an increased risk of all-cause mortality
among men only; being never married was associated
with a higher cardiovascular mortality risk among men
and women. The presence of an adult married child was
linked with a considerably higher mortality risk for men and
women, even after adjusting for household socioeconomic
indicators, marital status, lifestyle variables, or preexisting
health-related conditions (hypertension, cholesterol, and
diabetes) at baseline31; such a result may reflect some
aspects of compatibility with our result in the current study.

A nonconcurrent prospective study conducted in
metropolitan Baltimore, MD, examined the influence of
marital status on the in-hospital and long-term survival rate
of 1401 patients who experienced MI. The findings of the
study indicated that married men and women who experi-
ence acute MI had a significantly better survival prospect,
both in-hospital and after discharge, independent of other
factors32; again, this result is concordant with the current
study. Two studies from Greece evaluated the associa-
tion between marital status and short-term prognosis of
patients hospitalized for ACS. Panagiotakos et al33 studied
this association among 2172 patients (76% were males).
Never-married patients had a 2.8 times higher risk of dying
during hospitalization compared with married patients, after
adjusting for various confounders (P < 0.01, attributable
risk = 64%). Furthermore, never-married patients had a 2.7
times higher risk of dying during the first 30 days. This
study may be compatible with our current study applied
for widowed patients but discordant for younger single
patients. The CARDIO2000 study was a matched case-
control study consisting of 750 patients with a first event of
ACS selected from several regions in Greece. The interac-
tion with marital status increased the previous risk by 167%
in divorced/widowed men, and by 123% in women.34 In a
another study from the United Kingdom, people who were
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not married and depressed at the time of an acute cardiac
episode were at higher risk of fatal events than people who
were married, irrespective of depression status and other
characteristics. Marriage may have a supportive beneficial
effect in acute cardiac patients through shorter total pre-
hospital delays and decision times associated with STEMI.35

In a Swedish population-based cohort of 33,224 subjects,
investigators evaluated the risk of future cardiac events; the
investigators demonstrated that the short-term case fatality
rates were significantly related to unmarried status in men
and women. After risk-factor adjustments, unmarried sta-
tus in men, but not in women, was notably associated with
increased risk of suffering a cardiac event. Unmarried status
in both genders was related to an increased case fatality rate
(first day). This relationship was not explained by biological
or lifestyle factors or occupational level.36 Again, this study
may be compatible with our current study, for widowed
patients but discordant for younger single patients, consider-
ing that the current study did not look for the divorced mari-
tal status. There are also studies implying that low-grade sys-
temic inflammation could contribute to the increased cardio-
vascular risk found in manual workers and divorced men.37

The exact cause of poor outcome among widowed patients
is unknown, but there are several possible explanations.
Patient delay in seeking care has been found to be asso-
ciated with living alone, which may influence the propor-
tion being treated with thrombolysis and invasive cardiac
procedures.38 There is also a possibility for higher preva-
lence of other diseases among unmarried patients, which
might affect survival. Social support is intimately linked to
marital status and the social support offered by marriage
seems to exert a protective effect at least for men, in reduc-
ing incidence and case fatality rates after coronary artery
disease.39,40

The impact of high-level psychological distress,41 low-
level social support,42–46 low-level psychological support,47

preexisting depression,48 sleep disturbance,49 living alone50

(Table 5), and grief over the death of a significant person51

is associated with deleterious outcome in ACS patients; such
associated aspects may have great impact in widowed ACS
patients and are usually overlooked by physicians during
daily practice; even in history-taking such aspects of sys-
tematic family history52 should be looked for carefully, in
our opinion especially in future ACS registries. If analyzed
carefully, the widowed marital status may be an independent
risk factor for poor outcome in the setting of ACS. From the
above, we can see clearly as physicians that marital status
(specifically the widowed, who may have underlying social
and psychological and personal issues) had great impact on
cardiac patients both in the acute stage and as a risk factor.
In clinical practice we need to keep in mind such association
when planning the management; a multidisciplinary team
working together with the psychiatrist and social support
team may have beneficial effect on the management of this
group of ACS patients.

Study Limitations

Our data were collected from an observational study. The
fundamental limitations of observational studies cannot
be eliminated because of the nonrandomized nature and

unmeasured confounding factors. However, compared with
the results of randomized controlled trials, well-designed
observational studies provide valid results and do not
systemically overestimate results. Our study also did not
assess the impact of psychosocial status according to marital
status in these patients. Finally, the divorced marital status
was not looked for in the current study and would need to be
evaluated in future studies. Finally, the number of single and
widowed patients in the current study is low when compared
to married patients, and the findings in the current study
need to be confirmed in future studies that include larger
numbers of single, widowed, and divorced patients.

Conclusion
Widowed marital status was linked with a higher cardiovas-
cular risk profile, and higher in-hospital and 1-year mortality
outcome. Future work should be focused on whether the
provision of psychosocial support will result in improved
outcome among this high-risk group.

Acknowledgment
The authors thank the staff in all the participating centers
for their valuable cooperation.

References
1. Focus on the Family. 2006. Focus on social issues: Marriage and

family [online]. Accessed on August 3, 2006. URL: http://www.
focusonthefamily.com/socialissues.aspx.

2. Case RB, Moss AJ, Case N, et al. Living alone after myocardial
infarction. Impact on prognosis. JAMA. 1992;267:515–519.

3. Williams RB, Barefoot JC, Califf RM, et al. Prognostic importance
of social and economic resources among medically treated patients
with angiographically documented coronary artery disease. JAMA.
1992;267:520–524.

4. Ruberman W, Weinblatt E, Goldberg JD, et al. Psychosocial
influences on mortality after myocardial infarction. N Engl J Med.
1984;311:552–559.

5. Ruberman W, Weinblatt E, Goldberg JD, et al. Education, psy-
chosocial stress and sudden cardiac death. J Chronic Dis.
1983;36:151–160.

6. Krantz DS. Cognitive processes and recovery from heart attack: a
review and theoretical analysis. J Human Stress. 1980;6:27–38.

7. Mayou R. Prediction of emotional and social outcome after a heart
attack. J Psychosom Res. 1984;28:17–25.

8. Powell LH, Thoresen CE. Behavioral and physiologic determi-
nants of long-term prognosis after myocardial infarction. J Chronic
Dis. 1985;38:253–263.

9. Rosengren A, Orth-Gomer K, Wilhelmsen L. Socioeconomic dif-
ferences in health indices, social networks and mortality among
Swedish men. A study of men born in 1933. Scand J Soc Med.
1998;26:272–280.

10. Morrison C, Woodward M, Leslie W, et al. Effect of socioeco-
nomic group on incidence of, management of, and survival after
myocardial infarction and coronary death: analysis of community
coronary event register. BMJ. 1997;314:541.

11. Marmot MG, Smith GD, Stansfeld S, et al. Health inequalities
among British civil servants: the Whitehall II study. Lancet.
1991;337:1387–1393.

12. Eriksen W. The role of social support in the pathogenesis
of coronary heart disease. A literature review. Fam Pract.
1994;11:201–209.

13. Capewell S, MacIntyre K, Stewart S, et al. Age, sex, and social
trends in out-of-hospital cardiac deaths in Scotland 1986-95: a
retrospective cohort study. Lancet. 2001;358:1213–1217.

14. Qureshi AI, Suri MF, Saad M, et al. Educational attainment and
risk of stroke and myocardial infarction. Med Sci Monit.
2003;9:CR466–CR473.

Clin. Cardiol. 35, 12, 741–748 (2012) 747
H.A.R. Hadi Khafaji et al: Marital status and outcome in ACS

Published online in Wiley Online Library (wileyonlinelibrary.com)
DOI:10.1002/clc.22034 © 2012 Wiley Periodicals, Inc.



15. Strike PC, Steptoe A. Psychosocial factors in the development of
coronary artery disease. Prog Cardiovasc Dis. 2004;46:337–347.

16. Terris M. The development and prevention of cardiovascular
disease risk factors: socio-environmental influences. Prev Med.
1999;29:S11–S17.

17. Barefoot JC, Gronbaek M, Jensen G, et al. Social network diversity
and risks of ischemic heart disease and total mortality:
findings from the Copenhagen City heart study. Am J Epidemiol.
2005;161:960–967.

18. Alhabib KF, Hersi A, Alsheikh-Ali AA, et al. Prevalence, predic-
tors, and outcomes of conservative medical management in
non-ST-segment elevation acute coronary syndromes in Gulf
RACE-2. Angiology. 2012;63:109–118.

19. Al Suwaidi J, Reddan DN, Williams K, et al.; GUSTO-IIb, GUSTO-
III, PURSUIT. Global Use of Strategies to Open Occluded Coro-
nary Arteries. Platelet Glycoprotein IIb/IIIa in Unstable Angina:
Receptor Suppression Using Integrilin Therapy; PARAGON-A
Investigators. Platelet IIb/IIIa Antagonism for the Reduction of
Acute coronary syndrome events in a Global Organization Net-
work. Prognostic implications of abnormalities in renal function
in patients with acute coronary syndromes. Circulation. 2002;106:
974–980.

20. Altman DG. Practical Statistics for Medical Research. London:
Chapman and Hall; 1991.

21. Rashad H, Osman M, Roudi-Fahimi F. Marriage in the Arab World.
Population Reference Bureau. December 2005. http://www.prb.
org/Publications/PolicyBriefs/MarriageintheArabWorld.aspx.
Accessed June 6, 2012.

22. Farr W. The influence of marriage on the mortality of the French
people. Trans Natl Assoc Promot Soc Sci. 1858;504:1–24.

23. March L. Some researches concerning the factors of mortality.
J R Stat Soc. 1912;75:505–538.

24. Ben Shlomo Y, Smith GD, Shipley M, et al. Magnitude and causes
of mortality differences between married and unmarried men.
J Epidemiol Community Health. 1993;47:200–205.

25. U.S. Bureau of the Census. Mortality by marital status, by age
race and sex, urban and rural, United States, 1940. Vital Rep.
1945;23(2).

26. Lund R, Holstein BE, Osler M. Marital history from age 15 to 40
years and subsequent 10-year mortality: a longitudinal study of
Danish males born in 1953. Int J Epidemiol. 2004;33:389–397.

27. Johnson NJ, Backlund E, Sorlie PD, et al. Marital status and
mortality: the national longitudinal mortality study. Ann Epidemiol.
2000;10:224–238.

28. Berkman LF, Leo-Summers L, Horwitz RI. Emotional support and
survival after myocardial infarction. A prospective, population-
based study of the elderly. Ann Intern Med. 1992;117:1003–1009.

29. Hu B, Li W, Wang X, et al.; INTER-HEART Investigators. Marital
status, education, and risk of acute myocardial infarction in
mainland China: the INTER-HEART study. J Epidemiol. 2012;22:
123–129.

30. Xu T, Li W, Teo K, et al.; INTER-HEART China Investigators.
Association of psychological risk factors and acute myocardial
infarction in China: the INTER-HEART China study. Chin Med
J (Engl). 2011;124:2083–2088.

31. Sibai AM, Yount KM, Fletcher A. Marital status, intergenerational
co-residence and cardiovascular and all-cause mortality among
middle-aged and older men and women during wartime in Beirut:
gains and liabilities. Soc Sci Med. 2007;64:64–76.

32. Chandra V, Szklo M, Goldberg R, et al. The impact of marital
status on survival after an acute myocardial infarction: a population-
based study. Am J Epidemiol. 1983;117:320–325.

33. Panagiotakos DB, Pitsavos C, Kogias Y, et al. Marital status,
depressive episodes, and short-term prognosis of patients with
acute coronary syndrome: Greek study of acute coronary
syndrome (GREECS). Neuropsychiatr Dis Treat. 2008;4:425–432.

34. Panagiotakos DB, Pitsavos C, Chrysohoou C, et al. The effect of
short-term depressive episodes on the risk stratification of acute
coronary syndromes: a case-control study in Greece (Cardio 2000).
Acta Cardiol. 2001;56:357–365.

35. Perkins-Porras L, Whitehead DL, Strike PC, et al. Pre-hospital
delay in patients with acute coronary syndrome: factors associated
with patient decision time and home-to-hospital delay. Eur
J Cardiovasc Nurs. 2009;8:26–33.

36. Gerward S, Tydén P, Engström G, et al. Marital status and occu-
pation in relation to short-term case fatality after a first coronary
event—a population based cohort. BMC Public Health. 2010;
10:235.

37. Engstrom G, Hedblad B, Rosvall M, et al. Occupation, marital
status, and low-grade inflammation: mutual confounding or
independent cardiovascular risk factors? Arterioscler Thromb Vasc
Biol. 2006;26:643–648.

38. Moser D, Kimble L, Alberts M, et al. Reducing delay in seeking
treatment by patients with acute coronary syndrome and stroke: a
scientific statement from the American Heart Association Council
on Cardiovascular Nursing and Stroke Council. Circulation.
2006;114:168–182.

39. Andre-Petersson L, Hedblad B, Janzon L, et al. Social support and
behavior in a stressful situation in relation to myocardial infarction
and mortality: who is at risk? Results from prospective cohort study
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