
EU RO PEAN
SOCIETY O F
CARDIOLOGY ®Original scientific paper

Prognosis of acute coronary events
is worse in patients living alone: the
FINAMI myocardial infarction register
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Abstract

Background: Single living has been associated with a worse prognosis of acute coronary syndrome (ACS). We aimed to

study the relation of sociodemographic characteristics to the morbidity, mortality, and case fatality (CF) of ACS in a large

population-based ACS register.

Methods: The population-based FINAMI myocardial infarction register recorded 15,330 cases of ACS among persons

aged 35–99 years in Finland in 1993–2002. Record linkage with the files of Statistics Finland provided information on

sociodemographic characteristics (marital status, household size).

Results: ACS incidence and 28-day mortality rate were higher in unmarried men and women in all age groups. The

prehospital CF of incident ACS was higher in single living and/or unmarried 35–64-year-old people. The 28-day CF was

26% (95% confidence interval, CI, 24–29%) in married men, 42% (95% CI 37–47%) in men who had previously been

married, and 51% (95% CI 46–57%) in never-married men. Among women, the corresponding figures were 20% (95% CI

15–24%), 32% (95% CI 25–39%), and 43% (95% CI 31–56%). Most of these CF differences were apparent already at the

prehospital phase. The only difference in treatment was that middle-aged men living alone or unmarried received

thrombolysis less often. The disparities in ACS morbidity and mortality by marital status tended to widen during the

study period.

Conclusions: Single living and/or being unmarried increases the risk of having a heart attack and worsens its prognosis

both in men and women regardless of age. Most of the excess mortality appears already before the hospital admission

and seems not to be related to differences in treatment of ACS.
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Introduction

Being unmarried or living alone is known to increase
total and cardiovascular mortality1–6 and cardiovascu-
lar disease incidence.7–12 Many of the previous stu-
dies1,2,8 have, however, included only men in their
data and data on women and older age groups are
missing or results are less consistent. Some studies
have indicated that the differences in mortality accord-
ing to marital status are more pronounced among
men.9 Furthermore, many of the previous Finnish stu-
dies originate from the 1970s3,11,13 and the differences
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in total mortality by marital status seem to have
widened thereafter together with the increase in the
proportion of unmarried persons.14

Our aim was to study the differences in the morbid-
ity and prognosis of incident acute coronary syn-
dromes (ACS) according to sociodemographic
characteristics (marital status and household size)
among 35–99-year-old men and women in the popula-
tion-based FINAMI myocardial infarction (MI) regis-
ter from the years 1993–2002. Secondly, we aimed to
assess whether the potential differences have dimin-
ished as the social networks have loosened over the
decades.

Materials and methods

The FINAMI MI register is a population-based regis-
ter.15 It operated in four geographical areas in Finland
in 1993–2002. The register study aimed to evaluate all
suspected MI events among the 35–99-year-old per-
manent residents of these areas.

The combined population aged �35 of the FINAMI
areas remained quite stable during the study period and
was about 233,000. The register operated in the town of
Turku in southwestern Finland, the town of Kuopio in
eastern Finland, the town of Joensuu and some sur-
rounding rural areas in the former province of North
Karelia, and in the town of Oulu in northwestern
Finland. Oulu has collected data for the years 1993,
1997, 1999, 2001, and 2002. In the other register
areas, data were available for the whole 10-year
period except for Turku for the year 1999 and
Kuopio for the year 1998. Events in persons �75
years old were consistently registered from the year
1995 onwards, except for Turku, which from the year
1998 onwards registered the events of men and women
aged �75 years born on an odd date only. The final
number of events in this age group in Turku was
obtained by multiplying the registered numbers by
two. Earlier data from the years 1988–199216 were com-
bined with the current data to be used in the trend
estimates. The methods of the FINAMI register have
been described earlier in detail.15

Trained nurses and register physicians collected the
information from hospital documents, death certifi-
cates, autopsy reports, and medico-legal documents,
using standardized data collection protocols. The col-
lected data were sent to the coordinating centre (at the
National Institute for Health and Welfare in Helsinki)
to be checked for logical errors. The data were annually
further cross-checked for completeness with the
National Causes-of-Death Register and the National
Hospital Discharge register.

The events were classified on the basis of symptoms,
electrocardiograms, biomarker findings, and possible

autopsy results as suggested in the American Heart
Association Scientific Statement of 2003.17 Definite,
probable, and possible fatal and non-fatal MI events
were included in the study. The time period of one
event was 28 days, during which the most severe find-
ings were recorded. Information on treatment-seeking
time was registered until the year 1998.

The event was considered incident if there was no
indication of a previous, clinically recognized MI in
the patient’s history. Attack rate was defined as the
sum of first and recurrent MI events. Information on
deaths before reaching hospital and during the first
28 days after the onset of the event (0–27 days) was
collected as part of the FINAMI register. Deaths
during the rest of the 1-year follow up were identified
through the National Causes of Death register.

Individual level data on sociodemographic charac-
teristics (marital status and household size) were
obtained by record linkage of the MI register data
with the files of Statistics Finland on the basis of
the personal identification number. Information on
marital status was obtained also for the background
population to be used in the denominators. The clo-
sest record of the sociodemographic characteristics
prior to the first MI event was used. Marital status
was divided into two categories: married and unmar-
ried. The latter was further divided into two subcate-
gories: (1) previously married (divorced or widowed)
and (2) never married. Moreover, the data were
divided into three categories on the basis of household
size: (1) >2 people living in the same household, (2) 2
people living in the same household, or (3) living
alone.

The FINAMI register has been approved by the
Ethical Committee of the National Institute for
Health and Welfare.

Statistical methods

The data of all four study areas were pooled for the
analyses and divided into three somewhat arbitrary age
groups: 35–64 years, 65–74 years, and 75–99 years.
Incidence and mortality rates were expressed per
100,000 inhabitants of each marital group per year,
calculated for each age group separately and age-
standardized to the European standard population.18

The 95% confidence intervals (CI) for the rates were
calculated using normal approximation of the Poisson
distribution for the number of events in different age
groups.

Case fatality (CF) was determined as the percentage
of fatal events of all events within specific time periods
(before hospital admission, on the first day, within
28 days, and 1 year after the onset of the event). The
CF proportions in the three age groups were age

2 European Journal of Preventive Cardiology 0(00)

 at PENNSYLVANIA STATE UNIV on September 16, 2016cpr.sagepub.comDownloaded from 

http://cpr.sagepub.com/


standardized according to the WHO MONICA Project
using the age distribution of the MONICA MI and
stroke registers as the standard.19 CF proportions
were analysed according to sociodemographic charac-
teristics. The 95% CIs for the CF proportions were
estimated on the basis of normal approximation of
the binomial distribution for the number of deaths.

The proportion of patients with a treatment-seeking
time of less than 4 hours was assessed from the number
of all patients reaching the hospital alive in 1993–1998
and the proportion of patients undergoing revascular-
ization (percutaneous angioplasty or coronary bypass
surgery) from the number of patients reaching the hos-
pital alive in 1993–2002. The proportion of patients
receiving thrombolysis was assessed from the number
of all events in 1993–2002.

The trends in event rates in 1988–2002 by marital
status were determined for 35–64-year-old men and
women using Poisson regression analysis with the nat-
ural logarithm of age-standardized rate as the depend-
ent variable and the year as an independent variable.
The regression coefficient of year multiplied by 100
gave the average annual change in percents. The 95%

CIs of these trend estimates were calculated from the
standard error of the regression coefficient.

The statistical analyses were carried out using SAS
version 8 (SAS Institute, Cary, NC, USA).

Results

A total of 15,330 ACS events were recorded in the
FINAMI MI register in years 1993–2002. A total of
9646 events were incident and 7703 resulted in death
during the first 28 days after the event. Roughly half
(53%, n¼ 8137) of all events happened in men and the
rest (47%, n¼ 7193) in women. Most of the events in
unmarried men (37% of all events in men, n¼ 3005)
occurred among those previously married (70%).
A quarter (n¼ 1783) of all events in women occurred
among married women, 75% (n¼ 5410) among unmar-
ried women and 84% (n¼ 4537) of these among those
previously married.

The age-standardized incidences of ACS events were
approximately 58–66% higher among unmarried men
and 60–65% higher in unmarried women than among
married men and women in all age groups (Table 1).

Table 1. The age-standardized incidence and 28-day mortality of 35–99-year-old men and women by marital status in the FINAMI

register in 1993–2002

35–64 years 65–74 years 75–99 years

Men

Incidence

Married 269 (254–284) 1140 (1071–1209) 2661 (2471–2851)

Unmarried 442 (411–473) 1888 (1725–2051) 4196 (3846–4546)

Previously married 472 (427–517) 1914 (1712–2116) 4324 (3934–4714)

Never married 437 (389–485) 1838 (1562–2114) 3503 (2652–4354)

Mortality

Married 109 (99–119) 866 (806–926) 3049 (2841–3257)

Unmarried 292 (266–318) 1792 (1633–1951) 4843 (4467–5219)

Previously married 297 (262–332) 1772 (1578–1966) 4891 (4478–5304)

Never married 291 (251–331) 1816 (1542–2090) 4353 (3413–5293)

Women

Incidence

Married 55 (48–62) 478 (435–521) 1654 (1476–1832)

Unmarried 90 (78–102) 765 (706–824) 2733 (2624–2842)

Previously married 103 (87–119) 807 (736–878) 2821 (2698–2944)

Never married 69 (51–87) 648 (540–756) 2342 (2108–2576)

Mortality

Married 16 (12–20) 247 (216–278) 1577 (1397–1757)

Unmarried 44 (36–52) 493 (446–540) 2667 (2561–2773)

Previously married 47 (36–58) 520 (464–576) 2759 (2639–2879)

Never married 39 (25–53) 415 (329–501) 2261 (2034–2488)

Rates are expressed per 100,000 persons per year (95% CI).
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The differences in 28-day mortality were even larger.
The 28-day mortality rates of all ACS events were
60–168% higher in unmarried men and 71–175%
higher in unmarried women. The rates of the previously
married and never married did not statistically signifi-
cantly differ, but the rates of the never married tended
to be lower.

The CFs of incident ACS events among 35–64-year-
old unmarried men and women were higher before hos-
pital admission, on the first day, and 28 days after the
onset of the event than the CFs of married men and
women (Table 2). In line with this finding, the CF of
35–64-year-old single men and women was higher at all
time points than the CF of those living with one or
more people. The 1-year prognosis of never-married
men was significantly worse (55%, 95% CI 50–60%)
than the prognosis of previously married men (44%,
95% CI 40–49%).

The CFs of 65–74-year-old men and women did not
differ much from the CFs of the younger age group (see
supplementary file, available online). Among women,
the prehospital CF of those living with one person
was lower than the CF of the others. No significant
differences were seen at other time points according
to household size among women. The CFs of 75–99-
year-old men and women differed somewhat from the
CFs of the younger age groups (see supplementary file).
The CF of married men was lower than the CF of
never-married men before hospital, on the first day

and 28 days after the onset of the event. The CF of
unmarried 75–99-year-old women was higher on the
first day after the event than the CF of previously mar-
ried women but no other significant differences accord-
ing to marital status could be seen in the CFs of women
in this oldest age group. The CF of 75–99-year-old men
living with one person was lower on the first day and
the CF of single men was lower 28-days after the onset
of the event than the CF of those living with two or
more people. Among 75–99-year-old women the CFs of
those living alone or with one person were, in turn,
lower at all time points than the CFs of those living
with two or more people.

Married men were treated with thrombolysis more
often than unmarried men, and men living alone
received thrombolysis less often than men living
with one or more people, but in women there were
no such differences in the use of reperfusion
therapies (Table 3).

The attack rates, incidences and 28-day mortality
rates showed mainly a declining trend during the 15-
year period (Table 4). The only exceptions was the
rising trend in attack rate and incidence of never-mar-
ried women (Table 4). The 95% CIs of the trend esti-
mates were mainly wide and overlapping but the attack
rate of married women declined while the attack rate of
never married women had a rising trend. The 28-day
mortality rates of married men also declined signifi-
cantly more than in never married men.

Table 2. Case fatalities of incident events among 35–64-year-old men and women at different time points

according to marital status and household size in the FINAMI register during 1993–2002

Before hospital �1 day 0–27 days 0–364 days

Men

Marital status

Married 19 (17–21) 21 (19–23) 26 (24–29) 29 (27–32)

Never married 41 (36–47) 45 (39–50) 51 (46–57) 55 (50–60)

Previously married 34 (29–38) 36 (31–40) 42 (37–47) 44 (40–49)

Household size

>2 people 23 (20–27) 25 (22–29) 31 (28–35) 33 (29–37)

2 people 23 (20–26) 25 (22–28) 31 (28–34) 34 (31–37)

Living alone 41 (36–45) 43 (39–48) 49 (44–54) 52 (48–57)

Women

Marital status

Married 9 (6–12) 11 (8–15) 20 (15–24) 23 (18–27)

Never married 35 (22–47) 36 (24–49) 43 (31–56) 45 (32–58)

Previously married 19 (13–25) 23 (16–29) 32 (25–39) 34 (27–41)

Household size

>2 people 10 (5–16) 10 (5–16) 21 (14–28) 24 (16–32)

2 people 14 (9–18) 17 (11–22) 25 (19–31) 28 (21–34)

Living alone 32 (24–39) 37 (29–44) 43 (35–51) 45 (37–53)

Values are % (95% CI).
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Discussion

According to this study, being unmarried increases the
risk of ACS and ACS death in both genders at all ages.
In contrast to some previous studies,2,8,13 the results
were similar in both men and women. The disparities
in ACS morbidity and mortality by marital status
tended to widen during the study period.

Single living and being unmarried were associated
with higher CF of incident ACS. Most of this difference

seems to be due to a greater susceptibility to sudden
prehospital coronary deaths among people living
alone and the difference in mortality remained signifi-
cant at least 1 year after the attack. As in the recent
results of the REACH Register study indicating
a higher 4-year cardiovascular mortality among
middle-aged people living alone but not among the
oldest old,20 advancing age modified the associations
of household size and CF also in our study, possibly
due to the higher proportion of people no longer living

Table 3. Treatment-seeking times and proportions of ACS patients receiving thrombolysis or revascularization among

35–64-year-old men and women according to marital status and household size in the FINAMI register during 1993–2002

Delay <4 hours Thrombolysis Revascularization

Men

Marital status

Married 63 (59–66) 30 (28–33) 20 (18–22)

Never married 51 (43–59) 21 (17–25) 14 (10–18)

Previously married 58 (52–65) 19 (16–22) 18 (14–21)

Household size

>2 people 62 (58–67) 29 (26–32) 18 (15–21)

2 people 62 (58–67) 28 (25–30) 20 (17–22)

Living alone 54 (47–61) 17 (14–20) 17 (13–21)

Women

Marital status

Married 52 (44–61) 25 (20–30) 15 (11–20)

Never married 51 (34–69) 13 (6–20) 22 (11–33)

Previously married 63 (54–72) 22 (16–27) 11 (6–16)

Household size

>2 people 24 (17–31) 53 (41–65) 17 (10–24)

2 people 23 (18–28) 57 (48–66) 16 (12–20)

Living alone 18 (12–24) 55 (43–68) 19 (12–26)

Values are % (95% CI).

Table 4. Trends in age-standardized incidence attack rate and 28-day mortality rate (per 100,000 inhabitants) by marital status

among 35–64-year-old men and women in the FINAMI register during 1988–2002

Incidence Attack rate 28-day mortality rate

Men

Married �3.5 (�4.6 to �2.5) �5.6 (�6.4 to �4.7) �8.1 (�9.7 to �6.5)

Never married �3.1 (�4.9 to �1.2) �3.0 (�4.7 to �1.4) �2.2 (�4.7 to 0.2)

Previously married �3.1 (�4.8 to �1.4) �4.3 (�5.7 to �2.8) �6.0 (�8.1 to �4.0)

Women

Married �4.3 (�6.5 to �2.0) �6.1 (�8.1 to �4.2) �8.6 (�12.6 to �4.6)

Never married 2.7 (�2.3 to 7.8) 3.6 (�0.9 to 8.0) �2.0 (�8.5 to 4.6)

Previously married �1.3 (�4.0 to 1.3) �2.7 (�5.0 to �0.4) �2.9 (�6.8 to 1.0)

Values are % per year (95% CI).
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at home (e.g. living in a nursing home) and therefore
classified as living with two or more people.

A Danish study has previously reported that living
alone is associated with a greater risk of incident ACS12

and death during the first year after the onset of ACS.5

Danish researchers have also shown that living alone is
an independent risk factor for all-cause long-term mor-
tality after MI.21 Consistent with our results, being
unmarried has previously been associated also with a
higher risk of out-of-hospital sudden cardiac death4

and death during the first day after coronary event.8

In our study, these differences remained significant
also at later time points. Furthermore, marriage
seems to protect women even more than men from
out-of-hospital ACS death.

One possible explanation for the observed differ-
ences in ACS morbidity and mortality by marital
status could be differences in the prevalence of trad-
itional cardiovascular risk factors. The risk profiles
have mainly favored married men compared to unmar-
ried men, but the results have varied.1,4,10,22 We cannot
exclude the possibility that persons with poor health
status may be more prone to staying unmarried or get-
ting divorced, but the lower cardiac risks of married
persons may also result from a protective effect of mar-
riage. For example, the married persons may have a
better financial status, better health habits, and higher
levels of social support compared to the unmarried,
thereby promoting their overall health. Lack of social
support has previously been associated with increased
risk of cardiac morbidity and mortality.23,24

Furthermore, unmarried people have been found to
be more likely depressed.25 Depression seems to have
an adverse effect on cardiovascular mortality rates after
MI26 and very high levels of social support have been
considered to buffer the impact of post-MI depression
on mortality after MI.27

Another potential mechanism suggested to be med-
iating the effects of psychosocial factors and coronary
heart disease is disturbed autonomic balance.
Decreased heart rate variability, as a sign of autonomic
imbalance, has been associated not only with depressive
symptoms after an acute coronary event,28 but also
both with the risk of nonfatal and fatal coronary
heart disease29 and with being unmarried.30

In this study, most of the difference in prognosis –
between both the married and the unmarried and those
living with someone or alone – arose already in the
prehospital phase. It may be assumed that resuscitation
or calling for help was initiated faster and more often
among those married or cohabiting.

To our knowledge, no previous research has evalu-
ated potential differences in access to invasive coronary
operations according to marital status. Living alone31

or being unmarried32 has been associated with a longer

treatment-seeking time afterMI, which may increase the
likelihood of prehospital death. In our study, we did not
find significant differences by sociodemographic charac-
teristics in the proportion of patients reaching the hos-
pital in less than 4 hours. However, we found that a
larger proportion of married and cohabiting men
received reperfusion therapy at acute stage which may
contribute to their better survival after hospitalization.
Lower adherence to secondary preventive medications
(aspirin, statins, beta-blockers, angiotensin-converting
enzyme inhibitors or angiotensin receptor blockers)
among the unmarried may have an adverse effect on
long-term prognosis after MI.33

There are some limitations in our study that need to
be taken into consideration. Troponins were adopted in
Finnish hospitals in the latter half of our study period.
They increase the numbers of nonfatal ACS events34

and therefore may have slightly decreased the attack
rate and incidence rate differences and decreased the
CF differences between married and unmarried
people. We were not able to study differences in the
rates of ACS events according to household size
because we lacked information on this characteristic
in the background population. We, unfortunately,
had no information on the prevalence of cardiovascular
risk factors or comorbidities in the FINAMI popula-
tion possibly affecting the ACS risk and marital status.
Our study had no information on possible marital tran-
sitions allowing more accurate analyses. It has been
studied earlier, that remarried men have a higher total
mortality risk than those in a consistent marriage but
lower mortality risks than the divorced or widowed.35

Furthermore, we do not know the proportion of
unmarried cohabiting couples in our data.

The strengths of this study are the nation-wide popu-
lation-based design and the large size of the FINAMI
MI register data. Furthermore, a major strength was
the possibility of record linkage with the files of
Statistics Finland providing us with individual-level
data on the sociodemographic characteristics of the
study population before the ACS event.

In conclusion, our study suggests that marriage
reduces the risk of ACS and death due to ACS in
both men and women and at all ages. Furthermore,
especially among middle-aged men and women, being
married and cohabiting are associated with consider-
ably better prognosis of incident ACS events both
before hospitalization and after reaching the hospital
alive. Marriage seems to protect women even more
than men from out-of-hospital death. The differences
in prognosis cannot fully be explained by differences in
treatment-seeking time or access to thrombolysis or
revascularization. These sociodemographic differences
in the morbidity, mortality, and prognosis of ACS
are considerable population health problems.
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Further research should be done to reveal the reasons
for these differences in Finland.
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