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Marriage has long been known to offer
health benefits1,2 and is associated
with a lower risk of death3,4 relative

to people who are not married. The effect is
more pronounced among men than among
women.5,6 However, the specific mechanisms
responsible for the lower rate of cardiovascular
deaths in married persons7 are not known.
Effective, time-sensitive therapy for acute

myocardial infarction is available,8,9 and delays in
the emergency department and for in-hospital com-
ponents of care have been substantially reduced
over the past few decades.10,11 In contrast, patients’
delay in seeking care for acute myocardial infarc-
tion has shown little improvement over time,12,13

despite intensive campaigns to raise public aware-
ness.14,15 Patients’ delay remains by far the largest
component of the overall delay between onset of

symptoms and receipt of therapy.16 No study has
examined the effect of marital status on patients’
delay, and only a few small studies have examined
predictors of this component of delay by sex.17,18

We examined the effect of marital status, a
social factor, on the time from onset of chest pain
to arrival in an emergency department or hospital,
in a population-based cohort of patients with acute
myocardial infarction. We hypothesized that
being married or in a common-law relationship
would be associated with less delay, because we
surmised that a spouse would encourage earlier
pursuit of medical care, either directly or indi-
rectly (i.e., even if the spouse was not physically
present during the symptoms, his or her existence
might spur the patient to seek care earlier). We
hypothesized that wives would be more likely
than husbands to assume the caregiver role and

Effect of marriage on duration of chest pain associated
with acute myocardial infarction before seeking care

Clare L. Atzema MD MSc, Peter C. Austin PhD, Thao Huynh MD MSc, Ansar Hassan MD PhD, Maria Chiu MSc,
Julie T. Wang MSc, Jack V. Tu MD PhD

Competing interests:
Ansar Hassan has received
a Grant in Aid from the
Heart and Stroke
Foundation of New
Brunswick for work
unrelated to this study. No
competing interests were
declared by the other
authors. 

This article has been peer
reviewed.

Correspondence to: 
Dr. Clare Atzema,
clare.atzema@ices.on.ca

CMAJ 2011. DOI:10.1503
/cmaj.110170

Background: Coronary artery disease is the
most common cause of death in the Western
world, and being married decreases the risk of
death from cardiovascular causes. We aimed
to determine whether marital status was a
predictor of the duration of chest pain
endured by patients with acute myocardial
infarction before they sought care and
whether the patient’s sex modified the effect.

Methods: We conducted a retrospective, 
population- based cohort analysis of patients
with acute myocardial infarction admitted to
96 acute care hospitals in Ontario, Canada,
from April 2004 to March 2005. We excluded
patients who did not experience chest pain.
Using multivariable regression analyses, we
assessed marital status in relation to delayed
presentation to hospital (more than six hours
from onset of pain), both overall and strat ified
by sex. In patients who reported the exact
duration of chest pain, we assessed the effect
of marital status on the delay in seeking care.

Results: Among 4403 eligible patients with
acute myocardial infarction, the mean age was

67.3 (standard deviation 13.6) years, and 1486
(33.7%) were women. Almost half (2037 or
46.3%) presented to a hospital within two
hours, and 3240 (73.6%) presented within six
hours. Overall, 75.3% (2317/3079) of married
patients, 67.9% (188/277) of single patients,
68.5% (189/276) of divorced patients and 70.8%
(546/771) of widowed patients presented within
six hours of the onset of chest pain. Being mar-
ried was associated with lower odds of delayed
presentation (odds ratio [OR] 0.46, 95% confi-
dence interval [CI] 0.30–0.71, p < 0.001) relative
to being single. Among men, the OR was 0.35
(95% CI 0.21–0.59, p < 0.001), whereas among
women the effect of marital status was not sig-
nificant (OR 1.36, 95% CI 0.49–3.73, p = 0.55).  

Interpretation: Among men experiencing
acute myocardial infarction with chest pain,
being married was associated with signifi-
cantly earlier presentation for care, a benefit
that was not observed for married women.
Earlier presentation for medical care appears
to be one reason for the observed lower risk
of cardiovascular death among married men,
relative to their single counterparts.
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that the beneficial effect of marriage would there-
fore be stronger among men than among women.

Methods

Study design
For this retrospective cohort study, we obtained
ethics approval from Sunnybrook Health Sci-
ences Centre and from all participating hospitals.

Setting and data sources
The Enhanced Feedback for Effective Cardiac
Treatment (EFFECT) study involved a population-
based sample of patients with acute myocardial
infarction from the province of Ontario, Canada,
who sought care from April 2004 to March 2005.19

Ontario is Canada’s largest and most ethnically
diverse province, with a population of 13 million.20

During the follow-up phase of the EFFECT study,
used for the analysis reported here, clinical data
were gathered from chart reviews of 7746 patients
with acute myocardial infarction seen in 82 hospi-
tal corporations in Ontario. To be eligible, a hospi-
tal had to have treated more than 15 patients with
acute myocardial infarction per year, and all but 4
of the 86 eligible hospital corporations in
Ontario completed this second phase. Trained
nurse abstractors performed the chart reviews on
a population-based, random sample of the
patients who had been treated for acute myocar-
dial infarction at each hospital, according to pre-
specified rules for chart review. Our assessment
of inter-rater reliability for the nurse abstractors
demonstrated high reliability for all of the indi-
cators assessed in the EFFECT study.21,22 

Selection of participants
The EFFECT study included Ontario residents
20 to 105 years of age with a valid Ontario
Health Card number who had been admitted to
an acute care hospital with a most responsible
diagnosis of acute myocardial infarction.19 We
identified patients from the Discharge Abstract
Database of the Canadian Institute for Health
Information, which contains information about
all hospital admissions in Ontario, and we ver -
ified each case using the patient’s hospital chart.
We confirmed the diagnosis using established
criteria: positive cardiac enzymes in conjunction
with either electrocardiographic changes or
symptoms consistent with acute myocardial
infarction.23 We excluded patients whose
myocardial infarction was an in-hospital compli-
cation. We also excluded patients who did not
experience chest pain in association with the
acute myocardial infarction, patients who were
sent to the emergency department directly from
the care of a physician or another hospital, and

those who came from a long-term care facility.
We counted patients who were transferred to a
second site only once, on the basis of arrival
time at the first site.

Outcome measures
The primary outcome measure was delayed time
to presentation to a hospital after the onset of
chest pain. We used several analyses to deter-
mine this outcome. The primary analysis was
based on presentation to hospital more than six
hours after the onset of chest pain, both overall
and then stratified by sex. The timeframe of six
hours was chosen for consistency with the previ-
ous literature24–26 and because we sought a
patient-oriented definition of delay, given that
this delay is under the patient’s control. To a
patient, whose chest pain may occur intermit-
tently over several hours, it may not seem un -
reasonable to wait several hours to see if it “goes
away.” Secondary analyses were based on pre-
sentation more than 2 hours, more than 6 hours
and more than 12 hours after onset of chest pain,
both overall and stratified by sex, as well as a
continuous measure of time since onset of chest
pain. The continuous measure of time was cho-
sen for secondary analysis because of the smaller
sample size of patients for whom the exact time
of onset of chest pain was known.
We defined the time of onset of chest pain as

the date and time when the chest pain began, as
reported by the patient and recorded in the chart.
If a specific time of onset was not documented,
and the duration of pain was recorded instead,
we categorized the duration as 0 to 2 hours, more
than 2 to 6 hours, more than 6 to 12 hours or

Excluded  n = 3343 
• Transferred from another hospital n = 648 
• Date or time inconsistencies  n = 109 
• Transferred from another emergency 

department  n = 176 
• Transferred from a doctor’s office  n = 479 
• Transferred from a nursing home  n = 494 
• No chest pain  n = 1437 

Patients with acute 
myocardial infarction 

n = 7746 

Patients included in 
 final analyses 

n = 4403 

Figure 1: Flow chart for 7746 patients with acute myocardial infarction in the
Enhanced Feedback for Effective Cardiac Treatment study and the 4403
patients included in the current study, after application of exclusion criteria.
The final number of patients in the analyses includes 75 patients who bypassed
the emergency department and went straight to the cardiac catheterization
laboratory, the cardiac care unit or the hospital ward.
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more than 12 hours. If the chest pain could not
be categorized and a specific time was not
assigned, we considered data for the duration of
chest pain to be missing. We counted and
recorded chest pain of any quality or nature. 
In the EFFECT study, we defined the time of

arrival as the time when the patient was seen by
a triage nurse in the emergency department,
which in Canada occurs before patient registra-
tion, as it does in the United States.27 If the triage
time was not available, we used the registration
time. If the patient bypassed the emergency

department (going directly to a ward, cardiac
care unit or catheterization laboratory), we used
the time of arrival at the hospital.

Definitions of variables
We obtained marital status from the hospital
chart. In Ontario, collection of marital status is
mandatory for all patients seen in an emergency
department. The registration clerk makes a stan-
dard inquiry about marital status during registra-
tion, either to the patient (if conscious) or to an
accompanying individual. To be consistent with

Table 1: Baseline characteristics of the study cohort of 4403 patients with acute myocardial infarction (AMI), by duration of time 
between onset of chest pain and presentation to the emergency department (part 1 of 2) 

 
Duration between pain onset and presentation;  

no. (%) of patients†‡   

Characteristic* 
0 to 2 h 
n = 2037 

> 2 to 6 h 
n = 1203 

> 6 to 12 h 
n = 437 

> 12 h 
n = 726 

Total 
n = 4403 p value 

Marital status           

Single 111  (40.1) 77 (27.8) 33  (11.9) 56  (20.2)   277  < 0.001 

Married or common law 1493  (48.5) 824  (26.8) 287    (9.3) 475  (15.4) 3079    

Divorced or separated 125  (45.3) 64  (23.2) 34  (12.3) 53  (19.2)   276    

Widowed 308  (39.9) 238  (30.9) 83  (10.8) 142  (18.4)   771    

Age           

Mean (SD) 65.8 (13.7) 68.4 (13.2) 69.9 (13.6) 68.2 (13.6) 67.3 (13.6) < 0.001 

Sex           

Female 643  (43.3) 425  (28.6) 153  (10.3) 265  (17.8) 1486 0.037 

Male 1394  (47.8) 778  (26.7) 284    (9.7) 461  (15.8) 2917   

Ethnic origin           

Chinese 29  (46.8) 19  (30.6) 4    (6.5) 10  (16.1)     62    

South Asian 88  (51.8) 49  (28.8) 15   (8.8) 18  (10.6)   170    

Other 945  (42.3) 623  (27.9) 237  (10.6) 428  (19.2) 2233  0.39 

Income quintile           

First (lowest) 427  (43.4) 274  (27.9) 106  (10.8) 176  (17.9)   983  0.08 

Second 426  (46.4) 235  (25.6) 102  (11.1) 155  (16.9)   918   

Third 376  (44.1) 235  (27.5) 94  (11.0) 148  (17.4)   853    

Fourth 426  (49.6) 235  (27.4) 69    (8.0) 129  (15.0)   859    

Fifth (highest) 378  (48.8) 217 (28.0) 65    (8.4) 114  (14.7)   774    

Living arrangement           

Alone 360  (41.0) 256  (29.2) 100  (11.4) 162  (18.5)   878  0.023 

With someone 1650  (47.7) 925  (26.7) 331   (9.6) 552  (16.0) 3458    

Ambulance called           

No 1040  (40.5) 685 (26.7) 293 (11.4) 548  (21.4) 2566  < 0.001 

Yes 997  (54.3) 518  (28.2) 144    (7.8) 178    (9.7) 1837    

Shortness of breath           

No 1422  (47.4) 809  (27.0) 290   (9.7) 478  (15.9) 2999  0.10 

Yes 601  (43.5) 391 (28.3) 145  (10.5) 245  (17.7) 1382    

Previous AMI           

No 1511  (46.3) 881  (27.0) 309    (9.5) 563  (17.2) 3264  0.13 

Yes 502  (46.0) 306  (28.0) 125 (11.5) 158  (14.5) 1091    
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previous published research, we categorized
marital status as single, married or common law
(herein referred to as “married”), divorced or
separated (herein referred to as “divorced”) and
widowed.7,28

In our regression models, we accounted for
16 potential confounders, covering a variety of
patient demographic characteristics, clinical fea-
tures, relevant medical history and contextual
factors. Collection of information about a
patient’s living arrangement is mandatory for
patients seen in emergency departments in
Ontario. The registration clerk asks the patient if

he or she is living with someone else, but no
further instructions are provided for collection
of this information. Therefore, “living with
someone” may refer to anyone who lives in the
same dwelling. We recorded ethnicity if it had
been documented in the patient’s chart. For
patients for whom ethnicity was not recorded,
we analyzed the patient’s surname using a data-
base of surnames for visible minorities. This
database has been used previously to assign
Chinese and South Asian ethnicities.29 Those
whose surnames were deemed to be either Chi-
nese or South Asian were recorded as being

Table 1: Baseline characteristics of the study cohort of 4403 patients with acute myocardial infarction (AMI), by duration of time 
between onset of chest pain and presentation to the emergency department (part 2 of 2) 

 
Duration between pain onset and presentation;  

no. (%) of patients†‡   

Characteristic* 
0 to 2 h 
n = 2037 

> 2 to 6 h 
n = 1203 

> 6 to 12 h 
n = 437 

> 12 h 
n = 726 

Total 
n = 4403 p value 

Previous PCI or CABG           

No 1729  (46.1) 1023  (27.3) 360    (9.6) 640  (17.1) 3752  0.046 

Yes 308  (47.3) 180  (27.6) 77  (11.8) 86  (13.2)   651    

History of hypertension           

No 866  (48.5) 478  (26.7) 165    (9.2) 278  (15.6) 1787  0.06 

Yes 1155  (44.5) 723  (27.9) 270  (10.4) 446  (17.2) 2594    

History of diabetes mellitus           

No 1536  (47.6) 862  (26.7) 315    (9.8) 517  (16.0) 3230  0.029 

Yes 496  (42.5) 341  (29.2) 122  (10.4) 209  (17.9) 1168    

History of dyslipidemia           

No 981  (43.9) 625 (27.9) 220    (9.8) 411  (18.4) 2237  0.01 

Yes 1023  (48.9) 556  (26.6) 210  (10.0) 305  (14.6) 2094    

History of smoking           

Current 612  (48.3) 330  (26.0) 117    (9.2) 208  (16.4) 1267  0.008 

Former 611  (48.5) 358  (28.4) 116    (9.2) 175  (13.9) 1260    

Never 652  (43.5) 419  (28.0) 154  (10.3) 274  (18.3) 1499    

Unknown 162  (43.0) 96  (25.5) 50  (13.3) 69  (18.3)   377    

History of depression           

No 1848  (46.3) 1106  (27.7) 387    (9.7) 653  (16.3) 3994  0.08 

Yes 165  (44.8) 87  (23.6) 47  (12.8) 69  (18.8)   368    

Arrival day           

Weekday 1437  (46.5) 845 (27.3) 305    (9.9) 503  (16.3) 3090    

Weekend 599  (45.7) 358  (27.3) 132  (10.1) 223  (17.0) 1312    

Arrival time           

Daytime (8:01 am to 4 pm) 795  (42.9) 466  (25.2) 202  (10.9) 389  (21.0) 1852  < 0.001 

Evening (4:01 pm to midnight) 542  (49.0) 299  (27.0) 91    (8.2) 174  (15.7) 1106    

Night (12:01 am to 8 am) 699  (48.4) 438 (30.3) 144  (10.0) 163  (11.3) 1444    

Note: CABG = coronary artery bypass graft, PCI = percutaneous coronary intervention, SD = standard deviation. 
*For some variables, data were missing for some patients, as follows: for ethnic origin, 1938 patients; for income quintile, 16 patients; for living arrangement, 67 
patients; for shortness of breath, 22 patients; for previous AMI, 48 patients; for history of hypertension, 22 patients; for history of diabetes mellitus, 5 patients; for 
history of dyslipidemia, 72 patients; for history of depression, 41 patients; for arrival day, 1 patient; for arrival time, 1 patient. 
†Except as indicated otherwise.  
‡Percentages are calculated across rows, with the denominator for each row being the value appearing in the “Total” column. 
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from these ethnic groups. Socioeconomic status
was based on median neighbourhood household
income and was categorized in quintiles, from
lowest (income quintile 1) to highest (income
quintile 5).20

Statistical analyses
To determine the independent effect of marital
status on delayed presentation (i.e., more than six
hours from onset of pain), we used multivariable
logistic regression modelling. To address whether
the effect of marital status differed by sex, we fit

the same logistic regression model for men and
women separately. The variables were chosen a
priori, on the basis of clinical significance, and all
variables were included in the models. A step-
wise procedure was not used, because such an
approach can produce biased estimates.32 In the
secondary analysis, we used proportional odds
logistic regression to estimate the effect of mari-
tal status on the odds of delayed presentation at
any of the three levels of delay. This produced
the odds of married people (relative to single peo-
ple) presenting late, regardless of the cut-off 
chosen (2, 6 or 12 hours), and allowed the or dinal
character of the data to be retained. We then fit
the same proportional odds logistic regression
model for men and women separately. Finally,
we used quantile regression30 to determine the
independent effect of marital status on the
median delay to presentation, in minutes. Quan-
tile regression is appropriate when data are right-
skewed.31 Unlike linear regression, in which the
mean value of the outcome variable is regressed
on a set of covariates, quantile regression allows
modelling of any quantile of the outcome vari-
able, including the median, on a set of covariates.
We used bootstrap resampling to estimate stan-
dard errors and 95% confidence intervals (CIs).
Given the smaller sample size for this analysis,
the power was insufficient to fit the quantile
regression model separately by sex. We exam-
ined all models for collinearity (including marital
status and living arrangement) and goodness of
fit. Adjusted odds ratios (ORs) greater than 1.0
represent an increased risk of delayed presenta-
tion, whereas adjusted ORs less than 1.0 repre-
sent a decreased risk of delayed presentation.

Results

Of the 7746 patients with confirmed acute
myocardial infarction who were initially identi-
fied in the EFFECT study, 3343 met our exclu-
sion criteria, which left 4403 patients in the final
study cohort (Figure 1). The mean age was 67.3
years, and 1486 (33.7%) of participants were
women (Table 1). The 30-day mortality rate was
6.9% (95% CI 6.1%–7.6%).
For the 3840 patients for whom exact times

from onset of chest pain to presentation at an
emergency department or hospital were avail-
able, the median time was 2.0 (interquartile
range [IQR] 1.0–4.6) hours. Categorized by
mari tal status, the median times were 2.0 (IQR
1.0–4.3) hours for married patients, 2.5 (IQR
1.1–6.0) hours for single patients, 2.0 (IQR 1.0–
5.5) hours for divorced patients and 2.5 (IQR
1.3–5.0) hours for widowed patients (p < 0.001).
The adjusted odds of a delayed presentation

Table 2: Adjusted odds of delayed presentation to the emergency 
department (i.e., presentation more than six hours after onset of chest 
pain) among 4403 patients with acute myocardial infarction (AMI) 

Predictor variable 
Adjusted OR  

(95% CI) p value 

Marital status (reference = single)    

 Married or common law 0.46 (0.30–0.71) < 0.001 

 Separated or divorced 0.90 (0.53–1.52) 0.69 

 Widowed 0.65 (0.41–1.03) 0.07 

Age (per decade increase) 1.20 (1.15–1.26) < 0.001 

Male sex 1.05 (0.84–1.32) 0.67 

Ethnic origin (reference = general)    

 Chinese 0.61 (0.31–1.19) 0.15 

 South Asian 0.50 (0.32–0.78) 0.002 

Income quintile (reference = quintile 1 
[lowest])                                                         

 Income quintile 2 0.92 (0.70–1.20) 0.53 

 Income quintile 3 0.97 (0.73–1.28) 0.81 

 Income quintile 4 0.61 (0.45–0.82) 0.001 

 Income quintile 5 0.66 (0.49–0.89) 0.006 

Living with someone 1.47 (1.06–2.04) 0.020 

Called an ambulance 0.42 (0.34–0.51) 0.001 

Shortness of breath  1.14 (0.93–1.39) 0.21 

Previous AMI  1.02 (0.80–1.31) 0.87 

Previous PCI or CABG 0.91 (0.67–1.23) 0.54 

History of hypertension 1.19 (0.97–1.46) 0.10 

History of diabetes mellitus 1.19 (0.96–1.48) 0.11 

History of dyslipidemia 0.84 (0.68–1.03) 0.09 

Smoker (reference = current smoker)    

 Never 1.01 (0.78–1.31) 0.94 

 Former 0.85 (0.65–1.12) 0.25 

History of depression 1.61 (1.18–2.20) 0.003 

Weekend arrival 1.15 (0.95–1.41) 0.16 

Arrival time (reference = daytime 
[8:01 am to 4 pm])    

 Evening (4:01 pm to midnight) 0.78 (0.62–0.97) 0.030 

 Night (12:01 am to 8 am) 0.61 (0.49–0.76) < 0.001 

Note: CABG = coronary artery bypass graft, CI = confidence interval, OR = odds ratio, PCI = 
percutaneous coronary intervention. 
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(more than six hours after onset of pain) were
lower for married patients (OR 0.46, 95% CI
0.30–0.71, p < 0.001) relative to single patients
(Table 2). Other significant predictors of delayed
presentation were older age, low socioeconomic
status, living with another person, not calling an
ambulance, chart-documented history of depres-
sion and daytime arrival in the emergency
department; ethnic background was also a signif-
icant determining factor. 
When we analyzed the data separately for

men and women, we found a significant relation
for men between being married and earlier pre-
sentation (i.e., no more than six hours after onset
of pain) (OR 0.35, 95% CI 0.21–0.59, p <
0.001). However, this relation was not signifi-
cant for women (OR 1.36, 95% CI 0.49–3.73,
p = 0.55). Among men, other factors that
reduced the odds of a delay in presentation
included South Asian ethnicity, calling an ambu-
lance and night-time presentation, whereas older
age was associated with delayed presentation
(Figure 2). Among women, being divorced was

associated with increased odds of delayed pre-
sentation, rela tive to being single, as were older
age and a charted history of depression. In con-
trast, calling an ambulance and higher income
level were associated with lower odds of delayed
presentation among women (Figure 3).
For all patients, being married was associated

with reduced odds of presentation after 2, 6 or 12
hours of delay (OR 0.45, 95% CI 0.31–0.64, p <
0.001), relative to being single. For men, the
same analysis resulted in an OR of 0.39 (95% CI
0.25–0.62, p < 0.001), whereas for women the
relation was not significant (OR 0.72, 95% CI
0.35–1.48, p = 0.37).
For patients with a discrete duration of the

time between onset of chest pain and presenta-
tion to the emergency department, there was a
trend toward a shorter time to presentation
among married patients. For these patients, the
adjusted time to presentation was 30.4 minutes
less (95% CI 62.6 min less to 1.8 min more)
than the time for their single counterparts
(Table 3). 

Married or common law 

Separated or divorced 

Widowed 

Age* 

Chinese ethnicity 

South Asian ethnicity 

Lives with someone 

Ambulance called 

Shortness of breath 

Previous AMI 

Previous PCI or CABG

History of hypertension 

History of diabetes 

History of dyslipidemia 

Never smoked 

Former smoker 

History of depression

Weekend arrival

Evening arrival 

High income quintile 

Night arrival 

Characteristic 

0.1 1.0 10 
OR (95% CI) 

Decreased risk of 
delayed presentation 

Increased risk of 
delayed presentation 

0.35 (0.21–0.59) 

OR (95% CI) 

0.47 (0.24–0.92) 

0.60 (0.32–1.12) 

1.18 (1.11–1.24) 

0.76 (0.52–1.11) 

0.77 (0.36–1.64) 

0.40 (0.22–0.72) 

1.59 (0.96–2.63) 

0.41 (0.31–0.53) 

1.08 (0.83–1.40) 

0.99 (0.73–1.35) 

0.90 (0.62–1.29) 

1.19 (0.92–1.53) 

1.24 (0.95–1.63) 

0.83 (0.65–1.07) 

0.93 (0.67–1.28) 

0.86 (0.62–1.19) 

1.45 (0.93–2.27) 

1.13 (0.88–1.45) 

0.82 (0.61–1.09) 

0.56 (0.43–0.74) 

Figure 2: Adjusted odds, with 95% confidence intervals (CIs), of a delayed presentation (more than six hours from onset of chest pain)
in men with acute myocardial infarction (AMI). *For every decade increase in age. Note: CABG = coronary artery bypass graft, OR =
odds ratio, PCI = percutaneous coronary intervention.
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Interpretation
In this population-based study, patients who
were experiencing chest pain due to acute
myocardial infarction presented to an emergency
department or hospital earlier if they were mar-
ried or in a common-law relationship, relative to
those who were single. Delays measured in min-
utes are known to increase the risk of death in
some cases of acute myocardial infarction.8,9 In
addition, previous studies have shown a relation
between marital status and overall mortality,3,4

including mortality from cardiovascular dis-
eases.7 Thus, earlier presentation for care among
married persons with acute myocardial infarction
may partly explain the mortality benefit associ-
ated with being married. At the patient level,
among patients with an exact time of onset of
chest pain, the adjusted time saved was a
remarkable half-hour. Among all the factors that
had an effect in the primary outcome model,
only calling an ambulance had a greater influ-
ence on the time to presentation. Because cardio-

vascular disease is the most frequent cause of
death in Canada and the Western world,33 the
benefit at the population level is substantial.
Consistent with our a priori hypothesis, the

earlier presentation associated with being mar-
ried was more pronounced for men than for
women. The stratified analysis demonstrated that
marriage conferred a significant reduction in
delays for men, which was not the case for
women. We surmise that, in general, women
may be more likely than men to take the role of
caregiver and to advise their spouses to seek
early medical assessment.
It is well known that lack of chest pain is a

major source of delay in seeking treatment
among patients with acute myocardial infarc-
tion.13,24 We focused specifically on patients who
had this typical symptom of acute myocardial
infarction, to investigate why these particular
patients may delay seeking care. Despite numer-
ous studies on the topic of patient-caused de -
lays,13,24,25 only one small study has specifically

Married or common law 
Separated or divorced 
Widowed

Age* 

Chinese ethnicity 
South Asian ethnicity 

Lives with someone 
Ambulance called 
Shortness of breath 

Previous AMI 
Previous PCI or CABG

History of hypertension 
History of diabetes 
History of dyslipidemia 
Never smoked 
Former smoker

History of depression 
Weekend arrival

Night arrival 
Evening arrival 

Highest income quintile  

Characteristic 
Decreased risk of 

delayed presentation 
Increased risk of 
delayed presentation OR (95% CI) 

0.01 0.10 1.0 10 100 
OR (95% CI) 

1.36 (0.49–3.73) 

4.02 (1.34–12.07) 

1.49 (0.55–3.99) 

1.31 (1.201–1.43) 

0.51 (0.30–0.88) 

0.31 (0.076–1.41) 

0.74 (0.37–1.49) 

1.27 (0.81–2.01) 

0.43 (0.30–0.60) 

1.29 (0.93–1.78) 

1.11 (0.72–1.71) 

1.02 (0.59–1.78) 

1.22 (0.84–1.78) 

1.16 (0.81–1.67) 

0.83 (0.59–1.20) 

1.17 (0.72–1.90) 

0.87 (0.50–1.49) 

1.90 (1.22–2.98) 

1.15 (0.81–1.61) 

0.68 (0.46–1.01) 

0.69 (0.47–1.01) 

Figure 3: Adjusted odds, with 95% confidence intervals (CIs), of a delayed presentation (more than six hours from onset of chest pain)
in women with acute myocardial infarction (AMI). *For every decade increase in age. Note: CABG = coronary artery bypass graft, OR =
odds ratio, PCI = percutaneous coronary intervention.
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examined patients who have chest pain in associ-
ation with acute myocardial infarction.34 The pre-
dictors of patient-caused delay in our study were
similar to those reported in previous studies of
patients with acute myocardial infarction, who
may or may not have had chest pain.12,24,26,35 In
other studies, older patients were more likely to
present late,12,13,24,25,35 but this was thought to be
due in part to atypical symptoms, which are
common in elderly people.36 In our study, older
age predicted delayed presentation, despite the
fact that all patients were experiencing the typ -
ical symptom of chest pain. Thus, it is apparently
not just atypical symptoms that lead to patient-
caused delays among elderly people.
In contrast to previous studies,24,25,35 female sex

was not associated with delayed presentation in
this study. This result was likely due to our inclu-
sion of only patients who had chest pain, which
differs from the inclusion criteria for previous
studies. Because women are more likely to have
atypical symptoms,36,37 the association of delayed
presentation with female sex may disappear once
women without chest pain are excluded. As well,
several studies have noted a diminishing differ-
ence between the sexes in terms of patient-caused
delays over the years,13,38 which could also
account, at least in part, for the lack of delay in
presentation for women in our study.
Few studies have assessed predictors of

patient-caused delay by sex. In one study, older
women and women with a history of acute
myocardial infarction were more likely to delay
seeking care.18 This finding was dissimilar to the
results of our study, but that earlier study was
limited to 96 female patients.18 In another study,
single women were more likely to delay than
married women, but again, the sample size was
limited (61 patients).17 In our study, factors that
were significant for women were age,18,25 calling
an ambulance and evening arrival,12,24 consistent
with previous studies involving patients of both
sexes. Interestingly, in our study women in the
highest socioeconomic bracket were less likely to
delay seeking care relative to those in the lowest
income bracket, an association not found for
men. Lower socioeconomic status could be asso-
ciated with less education about heart disease
among women in particular. As such, these
patients may represent an important target group
for future educational campaigns. Having a chart-
documented history of depression was associated
with increased delays among women. Depression
may result in a lack of motivation to seek care.
Given that a history of depression is common in
patients with acute myocardial infarction,39,40

these patients may need reinforcement to seek
prompt medical attention for chest pain.

Limitations
Missing data represent a limitation of retrospec-
tive data collection, as was used for this study.
However, rigorous training of the nurse chart
abstractors, use of standardized data collection
instruments and evaluation of inter-rater reli -
ability should limit bias in our results.13 Marital
status was not validated through an external
source. Collection of these data are mandatory
in Ontario emergency departments, but if the
patient had a decreased level of consciousness
and was unaccompanied on arrival in the emer-
gency department, this information would not

Table 3: Quantile regression analyses for 3967 patients with acute 
myocardial infarction (AMI) who had time recorded from onset of chest 
pain to presentation at emergency department 

Predictor variable 
Parameter estimate,* 

min (95% CI) p value 

Marital status (reference = single)    

 Married or common law –30.4 (–62.6 to 1.8) 0.06 

 Separated or divorced –25.0 (–60.5 to 10.6) 0.17 

 Widowed –27.7 (–63.2 to 7.8) 0.13 

Age, per decade increase 13.8     (9.0 to 18.8) < 0.001 

Male sex –2.9   (–9.4 to 15.1) 0.64 

Ethnic origin (reference = general)    

 Chinese –37.3 (–47.9 to 22.3) 0.48 

 South Asian –5.6 (–29.3 to 18.0) 0.64 

Income quintile (reference = 
quintile 1 [lowest])  

   

 Income quintile 2 –11.6 (–27.1 to 4.0) 0.15 

 Income quintile 3 5.9   (–9.2 to 20.9) 0.45 

 Income quintile 4 –13.6 (–28.0 to 0.8) 0.06 

 Income quintile 5 –18.0 (–32.0 to –4.1) 0.01 

Living with someone 0.6 (–20.8 to 22.0) > 0.99 

Ambulance called –47.2 (–57.8 to –36.5) < 0.001 

Shortness of breath  5.3   (–5.5 to 16.1) 0.34 

Previous AMI  1.5 (–13.7 to 16.8) 0.84 

Previous PCI or CABG 5.5 (–11.1 to 22.2) 0.52 

History of hypertension 8.7   (–1.1 to 18.4) 0.08 

History of diabetes mellitus 17.1     (1.9 to 32.4) 0.03 

History of dyslipidemia –11.4 (–21.2 to –1.6) 0.02 

Never smoked 6.4   (–6.0 to 18.9) 0.31 

History of depression 12.1   (–4.6 to 28.7) 0.15 

Weekend arrival 0.4 (–10.5 to 11.4) 0.94 

Arrival time (reference = morning 
[8:01 am to 4 pm]) 

   

 Evening (4:01 pm to midnight) –13.9 (–26.1 to –1.6) 0.03 

 Night (12:01 am to 8 am) –4.8 (–16.5 to 6.8) 0.42 

Note: CABG = coronary artery bypass graft, CI = confidence interval, PCI = percutaneous 
coronary intervention. 
*Parameter estimates represent the adjusted delay, in minutes, for each covariate, where a 
positive value indicates delayed presentation and a negative value indicates earlier 
presentation. 
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have been collected. As such, the sickest
patients were probably excluded from our study,
and our results may not apply to them. Also, we
did not include anyone with missing data on the
independent variable of interest, marital status.
We did not collect information on educational
status, although socioeconomic status likely
accounts for some of its contribution. We did
not account for distance from the patient’s
dwelling to the hospital; however, long dis-
tances would have applied for a relatively small
proportion of patients.

Conclusions
Among men, married or common law status was
strongly associated with earlier health-seeking
behaviour in the setting of acute myocardial
infarction. Among women, married or common
law status was not associated with a similar
reduction in delay before seeking medical atten-
tion. Earlier attainment of medical care may be
one reason why married men have a lower risk
of cardiovascular mortality than their single
counterparts. Awareness of the differences in
reasons for delay by sex could facilitate the
development of targeted public health cam-
paigns, as a way to reduce patient-caused delay
among those at risk.
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