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Abstract

Background: The aim of this study was to assess if widowers had an increased mortality rate during the first 6 to
9 years after the death of their wife, compared initially to an age-matched control group and also compared to
the general population of Iceland.

Methods: The study base was comprised of all 371 men born in 1924-1969 who were widowed in Iceland in
1999-2001 and 357 controls, married men, who were matched by age and residence.
The widowers and controls were followed through the years 2002-2007 using information from Statistics Iceland.
Mortality rates were compared between the groups and also with the general population. The mortality rate
comparisons were: study group vs. control group, on the one hand, and study group vs. general population on the
other. Causes of death were also compared between widowers and their wives.

Results: A statistically significant increase in mortality in the widowers’ group, compared to controls, was observed.
Lifestyle-related factors could not be excluded as contributing to cause of death in these cases.

Conclusions: Being a widower was related to an increased risk of death for at least 9 years after the death of their
wife.

Background
Studies have shown that widowers seem to have a
higher risk of mortality after spousal death compared to
other males [1-13]. Some previous findings indicated an
early excess risk of mortality (e.g. in the first six
months) [5,14-16], but others have noted increased risk
persisting for a longer period of time [6,17,18], and for
selected causes of death [19]. One study showed no
strong statistical evidence that the increased risk of
death associated with bereavement changed with time
after bereavement [20]. Compared to widows, widowers
seem to have a higher risk of morbidity and mortality
[5,15,21-27].
For more than a century epidemiologists have studied

the influence of marital status on mortality [28]. Most
of these studies have been performed in selected or
small populations with conflicting results [29]. A recent
large epidemiological study from the US indicated an
18% increased risk of death for widowers compared to
non-widowers over a period of 9 years [30]. However,

there is a scarcity of studies with samples representative
of a whole population in which widowers are followed
up over a longer period of time.
In addition, theories explaining observed increased

mortality rates in widowers after loss of spouse are just
emerging, and empirical data are also limited. A Swedish
study from the 1980’s concluded that lifestyle factors
could not be excluded as a possible explanation for
excess mortality among widowers and widows [29].
Although data are scarce a large body of evidence from

the scientific literature strongly links some behavioral
risk factors to both cancer and cardiovascular disease
groups. These groups most frequently include smoking,
excessive alcohol use, dietary factors, physical activity,
and overweight and obesity [21,31].
The primary aim of this study was to assess whether

the widowers had an increased mortality rate during the
first 6 to 9 years after the death of their wife as compared
to the death rates in an age-matched control group; and
secondly, to compare widowers’ mortality to the general
population. Additionally, the authors investigated
whether there may be a pattern in causes of death of
married couples as reflected in registered causes of death.
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The present study is the first nationwide study of
widowers’ mortality in Iceland. It is an extension of a
study on widowers assessing widowers’ psychological
and physiological well-being and comparing them with
an age-matched control group of married men over a
period of 6 to 9 years [32].

Methods
A general census of the Icelandic population takes place
on December 1st every year and is conducted by Statis-
tics Iceland. On December 1, 2001 the total population
of Iceland was 286,575 people, of which 143,450 were
men and 143,125 were women [33].
All individuals in Iceland have a unique state personal

identification number issued at birth. When the informa-
tion for this study was gathered the personal identification
number was used to find the study population.
The study population was identified on December 31st,

2001, with the primary aim of comparing widowers’
bereavement with a representative age-matched control
group, assessing psychological and physiological well-
being. However, during the data collection process the
research group decided to add a mortality assessment ana-
lysis as a secondary aim.

Widowers
The original study base of widowers included all 357 Ice-
landic widowers born in 1924-1969 who had lost their
wives during the years 1999-2001 and were alive and living
in Iceland on December 31st, 2001 (Table 1). At the time
of selection, 14 widowers had already died but they were
included in the survival analysis comparing widowers with
the general population (Table 2).
For reasons of clarification, only widowers who had

been legally married were included in the study base,
and the same was true for the controls.

Wives
In the original study base there were 357 wives born in
1916-1969 who had died; including the wives of the 14
widowers who had already died at the time of selection
the total number of wives was therefore 371. Only 13
wives of the controls died in 2002-2007 (not in table).

Controls
On December 31st, 2001, a control group comprised of
357 married men was randomly selected from the data
from Statistics Iceland. The controls were matched with
the widowers according to age and place of residency
(Table 1).

Statistical analysis
Relative survival is defined as the ratio of the observed sur-
vival in the group of widowers compared to the survival

expected in a group of people in the general population
(Table 2) who are similar to the widowers with respect to
sex, age and calendar time at the time. It can be inter-
preted as the probability of the widowers’ survival in the
absence of other causes of death. The Finnish program
SURV3 (Windows Software for Relative Survival) [34] was
used for calculating relative survival (Table 2).
Widowers whose wives died in 1999, 2000 and 2001

and were still living on December 31st, 2001, were fol-
lowed by mortality rate to December 31st, 2007. The
crude and relative survival rates between the widowers
and men in the general population, corrected by birth
year, was carried out (Table 2), using mortality statistics
from Statistics Iceland [33], and the relative risk (95%
CI) was calculated.
The Kaplan-Meier method [35] was used for the uni-

variate analysis of survival, and the Log Rank test used
for estimating equality of survivor functions. Relative
hazards were estimated using the Cox proportional
hazards model (corrected for birth year) [36].
The analyses were performed using STATA Statistical

Software Stata 10 for Windows [37].
Detailed baseline (demographic) information was

available on the participants from our initial epidemiolo-
gical study (N = 357) and controls (N = 357). It is pre-
sented in Table 1. Baseline information on the 14
widowers who had died during 1999-2001 was not
available.

Time and cause of death
Time and causes of death are registered in Statistics Ice-
land using the state personal identification numbers. All
causes of death are registered based on WHO’s ICD-10
system (International Classification of Diseases) [38].
Time and cause of death of the widowers’ wives was
identified at the start of the study. Throughout the study
period, time and cause of death was continuously regis-
tered for the widowers as well as for the controls and
their wives. We classified causes of death into three main
categories, including cardiovascular disease, cancer, and
other causes, and divided the population by similar size
age groups 30-59, 60-69 and 70-75 years old for the men,
and 30-59, 60-69 and 70+ (some of the wives of widowers
were older than 75) for the women (not in table).

Lifestyle risk factors
All causes of death were evaluated regarding following
risk factors: smoking, excessive alcohol use, dietary fac-
tors, physical activity, overweight and obesity.

Ethical aspects
This study was approved by the National Bioethics
Committee of Iceland, number VSN 200620033/03-7,
the Icelandic Data Protection Authority, number
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Table 1 Baseline (demographic) information on widowers who lost their wife during 1999-2001, and a control group
of age-matched married men.

Widowers Controls

All widowers who lost their wives 1999-2001, born 1924-1969, and age-matched controls N = 357 N = 357

Mean age at time of selection 63,9 (30-75) 62,5 (35-75)

Age group 30-59 n = 107 n = 107

Age group 60-69 n = 126 n = 126

Age group 70-75 n = 124 n = 124

Participants of epidemiological study* N = 216
% (n/N)

N = 199
% (n/N)

Years married 20-40 years 37% (80/216) 43% (86/199)

Years married 40+ years 51% (110/216) 47% (94/199)

Living in Reykjavík metropolitan area 61% (131/216) 63% (126/199)

Living in towns outside of Reykjavík 31% (66/216) 28% (55/199)

Living in a rural area 8% (18/216) 9% (18/199)

Have children-all ages 97% (208/216) 98% (195/199)

Education after age 16

0-2 years 34% (74/216) 30% (60/199)

3-4 years 37% (79/216) 40% (79/199)

5-10 years 22% (48/216) 28% (56/199)

missing 7% (15/216) 2% (4/199)

Work status

Retired 38% (81/216) 36% (71/199)

Carpenter 12% (25/216) 20% (40/199)

Office job 12% (25/216) 10% (19/199)

Own company/director 9% (19/216) 11% (21/199)

Manual labourer 5% (10/216) 6% (12/199)

Merchant 6% (13/216) 8% (15/199)

Teacher 4% (9/216) 5% (9/199)

Pastor 2% (5/216) 0% (0/199)

Farmer 2% (4/216) 3% (5/199)

Fisherman 1% (3/216) 4% (7/199)

Other/missing 10% (22/216) 0% (0/199)

Information from a questionnaire survey in 2002

* Detailed information is only available from the participants of the primary epidemiological study

* Log-rank test p = 0.0121

Table 2 Relative survival and 95% CI of widowers (n = 371) and general population Jan 1st 1999-Jan 1st 2008.

Years after death
of spouse

Number of widowers alive at the
beginning of the interval

Crude
survival

Relative
survival

Lower 95% CI for
relative survival

Upper 95% CI for
relative survival

0-1 371 99.5% > 100% 100% > 100%

1-2 369 95.7% 99.1% 96% > 100%

3-4 355 93.3% 98.5% 95% > 100%

4-5 346 91.4% 98.6% 95% > 100%

5-6 339 88.9% 98.2% 94% > 100%

6-7 330 86.8% 98.3% 94% > 100%

Crude survival and number at risk in the beginning of time interval is also shown. The Finnish program SURV3 (Windows Software for Relative Survival) was used
for calculating relative survival

No statistical significance
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2006020102, and the Icelandic National Registry. Confi-
dentiality and anonymity were of utmost importance.
Approval was sought for expansion of the ongoing epi-
demiological study assessing widowers’ psychological
and physiological well-being to include a follow-up of
the men to assess differences in mortality rates up to 9
years post-spousal loss. The original epidemiological
study was anonymous. Thus, no direct assessment could
be made to analyze the relation of well-being to
mortality.

Results
Baseline (demographic) information
Approximately 50% of the widowers and controls had
lived in wedlock for 40 years or more and 97% of them
had children (Table 1). The employment distribution in
both groups was representative of the Icelandic popula-
tion. Over 60% of the widowers and controls lived in
the Reykjavik metropolitan area. Approximately 30% of
the widowers lived in other townships around Iceland
and about 10% lived in a rural setting. These numbers
correspond well with the distribution of the general
population, available from Statistics Iceland.

Survival estimates
Survival estimates adjusted for year of birth were calcu-
lated comparing widowers with controls (Table 3 and
Figure 1). As observed in Table 3 the differences in survi-
val estimates were significant between the groups from
the second year after loss and the differences in survival
appeared to increase over time. The differences in survi-
val between the groups over time are illustrated using the
Kaplan-Meier survival estimates presented in Figure 1,
and the log-rank test for equality of survivor function
(p = 0.0003) (Figure 1).
Cox regression’s hazard ratio with a 95% confidence

interval of 1.84 (1.19-2.86) was corrected by birth year,
i.e. widowers are 1.84 times more likely to be at risk

than the controls. This difference was statistically signifi-
cant (Figure 1).

Comparison with the general population
An additional crude and relative survival analysis was
done comparing widowers with the general population
of all Icelandic men born in 1924-1969 revealing a
crude survival rate, independent of cause of death, of
86.8% 6 years after spousal death (Table 2) and a 6 year
relative survival of 98.3% (Table 2).

Causes of death
Since all causes of death were identifiable, we include
Table 4, which shows causes of death divided into three
categories: cardiovascular disease, cancer, and other
causes.
At the end of the follow-up period (January 1 2008) 64/

371 (17.3%) of the widowers had died (Table 4). In the
control group 8% (30/357) of the men had died (Table 4)
and 4% (13/357) of the wives (not in table). However,
there were no cases in the control group where both
spouses had died during the time of the study.
Diseases of the respiratory system, external causes of

injury and poisoning, as well as other causes of death,
accounted for a similar proportion for both widowers and
their wives, and also for the controls (not in table).
A comparison between the leading causes of death (can-

cer and cardiovascular diseases) was difficult since there
were few wives who had died in the control group. How-
ever, as expected, the ratio of cardiovascular diseases and
cancer versus other causes of death was significantly
higher (91%) in the oldest group of women compared with
the younger groups (not in table). When comparing
widowers and controls for cancer and cardiovascular dis-
eases, however, except for the youngest group, where
there were very few deaths, the older groups of both
widowers and controls were above 70% (Table 4).
Of the 64 deceased couples, 80% (51/64) of the

deceased wives had died of either cancer or cardiovascu-
lar diseases (not in table). For the widowers the propor-
tion was 73% (47/64).
In 63% (40/64) of the cases, both couples died of cancer

and/or cardiovascular diseases. After questionnaires were
sent out in 2003, 1-3.5 years after the widowers had lost
their wives, only 7 widowers were registered as remarried
or living with another woman (not in table).

Discussion
In this study, widowers were shown to have a significantly
lower survival rate compared with an age-matched control
group and the difference in mortality rate increased over
the period of the study period. The lower survival rate for
the widowers was also apparent when comparing them to
the general population of age-matched men. Common

Table 3 Kaplan-Meier survival estimates.

year after controls widowers

losing spouse survival 95% CI survival 95% CI

1 100 100

2 99.2 97.4-99.7 97.8 95.6-98.9

3 98.3 96.3-99.2 96.4 93.8-97.9

4 96.1 93.5-97.7 93.3 91.1-95.4

5 94.4 91.5-96.4 91.0 87.6-93.6*

6 93.6 90.5-95.7 89.4 85.7-92.1

7 91.6 88.2-94.1 86.5 82.3-89.8

8 91.6 88.2-94.1 84.6 80.0-88.2*

Age matched widowers (n = 357) versus controls (n = 357)

*Statistical significance between widowers and controls
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lifestyle risk factors could not be excluded as a contribut-
ing factor for the differences in mortality risk.

Study setting
The study documents a survival analysis of all Icelandic
widowers aged 30-75 years at the time of their wife’s
death. The widowers were followed up for 6 to 9 years.
The mortality risk in the widowers’ group was compared
to that of randomly selected, age-matched controls, as
well as to the mortality risk in the general population.
The present study was an extension of an epidemiolo-

gical nation-wide study assessing widowers’ psychologi-
cal and physiological well-being and comparing them to

a group of age-matched married men. Parts of that
study have been previously published [32].
It soon became apparent during the follow-up period

of the original study group that the number of widowers
who died prior to follow-up exceeded the death rate in
the control group. Thus, this study was designed, and a
decision was made to follow the groups over time.

Baseline (demographic) information
The baseline information presented in Table 1 was only
available from the responding participants in the pri-
mary epidemiological study, comprised of 61% (216) of
the widowers and 56% (199) of the controls.

Figure 1 Kaplan -Meier survival estimates. Group of age-matched widowers and a control group of married men. The group is followed from
Jan 1st 1999 to Jan 1st 2008.

Table 4 A comparison of causes of death from cardiovascular diseases, cancer and other causes during the years
1999-2007

Controls:
Deaths 2002-2007 n = 30

Widowers:
Deaths 1999-2007 n = 64

Age 30-59 years-
old n = 2

Age 60-69 years-
old n = 11

Age 70-75
years-old
n = 17

Age 30-59 years-
old n = 4

Age 60-69 years-
old n = 18

Age 70-75
years-old
n = 42

Cardiovascular disease -
% (n)

0%
(0)

36%
(4)

18%
(3)

75%
(3)

33%
(6)

26%
(11)

Cancer - % (n) 50%
(1)

45%
(5)

65%
(11)

0%
(0)

39%
(7)

48%
(20)

Other - % (n) 50%
(1)

18%
(2)

18%
(3)

25%
(1)

28%
(5)

26%
(11)

Comparing Icelandic widowers (born 1924-1969) and the controls

Total population of men 1999, n = 138,086 Info obtained from Statistics Iceland
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Comparing the demographic data between the groups
showed that the groups were indeed very similar (Table 1).
There was no indication that the 14 widowers (baseline
information not available) who had died before the time of
selection of the control group were significantly different
from the rest of the widowers regarding the assessed
demographic variables or that including them would com-
promise the comparability between the widowers and
controls.

Comparing survival estimates
In the comparison between the control group and the
widowers presented in Table 3, the 14 widowers who
had died before the selection date for the control group
were included. Information from Table 3 shows an
increased mortality in the widowers’ group and that it
was statistically significant compared to that of the con-
trol group.
In Table 2, we compare survival in the general popula-

tion of age-matched men with survival in the widowers’
group, including the 14 widowers who had died during
the 3-year period (1999-2001). The differences in crude
survival estimates increased over the years (Table 2). The
relative survival of widowers and the general population
also showed a progressive increase in mortality in the
widowers’ group (Table 2). However, as expected the
95% confidence interval in the relative survival analysis
for this comparison was only bordering on statistical sig-
nificance (Table 2). There were several problems with
comparing the widowers with all aged-matched men
from the general population (Table 2). The general popu-
lation also included the widowers. In a country with a
small population this may have some (although small)
effect on the comparison. More importantly, the general
population data was comprised of all men, including
those who had been chronically ill for a long time.
The effect of remarriage (or living with another

woman) among widowers (2%) or the widowed among
the controls (4%) most probably did not affect the
results since there were very few of these cases (not in
table).

Other studies on widowhood mortality
Increased probability of death amongst widows and
widowers has been found in bereaved men and women of
all ages around the world, using cross-sectional and longi-
tudinal data, with and without covariate controls, and
diverse statistical methodologies [9,11,39-41]. Some stu-
dies have found an elevated mortality risk for bereaved
individuals but no effects of covariates on the association
between widowhood and mortality, which indicates that
bereavement does not necessarily have a causal effect on
survival [16,18]. An empirical study of spousal bereave-
ment in southern Sweden revealed that widowers in

general were found to have a higher relative mortality
than widows. In that study, the effects of bereavement
decreased over time [40].
There is limited data in the literature addressing why

widowed people have a higher mortality risk compared
with other age- and gender-matched groups [3]. Many
potential risk factors are still under-researched [2]. Two
recent epidemiological studies assessing increased mortal-
ity after spousal death reported strong indications that life-
style-related diseases may, to a large extent, explain the
observed increased mortality in the wives [3,29]. The
effects of bereavement on mortality was investigated in all
widowed people in Sweden from 1968 to 1978, showing a
significant increase in widowers’ mortality during the first
3 months after bereavement (up by 48%) and excess mor-
tality at a lower level for 11 years following spousal loss.
Lifestyle factors could not be excluded as a possible expla-
nation for excess mortality among widowers and widows
[29]. A Spanish study covered all individuals 25 years and
older who died in Spain in 1991. The mortality risk was in
all cases higher in single and widowed persons compared
to married persons [42]. From Denmark, a comparative
study of losing a spouse and losing a co-twin showed a
greater relative increase in mortality amongst the
widowers during the first year. However, after the first
year, the surviving twins’ mortality risk became higher
than that of the widowers [43]. A prospective study of
mortality from Finland reported an excessive mortality
risk for both widows and widowers, but the relative mor-
tality risk was higher for the widowers. They concluded
that distress due to bereavement may have been directly
related to increased mortality during the first months of
bereavement, but that this effect appeared to be relatively
small [6]. Another Finnish epidemiological study reported
an elevated relative mortality risk immediately after
bereavement [4].
Overall, it appears that studies on mortality in

widowed people show an increased risk of mortality.
Widowers appear to have a relatively higher mortality
risk than widows. There may be a distress-related factor
explaining some of this increase in mortality risk, but
that appears to be a short-term effect. Shared lifestyle
risk factors have been suggested as a possible explana-
tion for long-term increased mortality in widowhood.

Causes of death
Several studies have shown that people living together
over a long period of time tend to have similar health
risk behaviors [11,39-41,43-45]. Most cancers and cardi-
ovascular diseases are strongly related to lifestyle risk
factors such as smoking, alcohol use, diet, lack of physi-
cal activity, overweight and obesity [19-21,24,46].
Although we did not assess lifestyle in the present

study, we were able to identify all causes of death in all

Skulason et al. BMC Public Health 2012, 12:96
http://www.biomedcentral.com/1471-2458/12/96

Page 6 of 8



subjects, according to WHO’s International Classifica-
tion of Diseases. A conservative approach was chosen to
compare causes of death in 3 groups, cancer, cardiovas-
cular diseases and other causes (Table 4). There was an
overrepresentation of cancer deaths for widowers’ wives
in all age groups (not in table), but there were very few
deceased wives in the control group (13) and, therefore,
comparison was difficult. Cancer deaths follow a similar
pattern between all age groups when comparing
widowers and controls (Table 4), and the same is true
for cardiovascular diseases.
Probably the most interesting finding from the cause-

of-death analysis was the fact that in the control group
there were no cases where both couples had died during
the follow-up period, in contrast to 17.3% (64/371) of
couples in the widowers’ group.
The main strength of our study is that it was based on

a total national sample of widowers, comprised of all
widowers up to the age of 75 during a 3-year period. In
addition, we were able to compare the mortality risks,
both with a control group of married men as well as
population-based statistics for all men in Iceland during
a 6-to-9 year follow-up. Both approaches have limitations
and strengths. Unfortunately, we were unable to relate
causes of death to particular lifestyle factors due to the
study design, since lifestyle assessment was not a part of
the original study.
An important weakness of the present study was that

it was not a mortality study from the start. Also, due to
anonymity the information obtained in the questionnaire
could not be used to analyze risk factors.

Public health implications
Assessing and describing the health consequences of
widowhood is an understudied area of public health
research. Understanding how widowhood may impact
health and survival may help us to better understand
how to support people in these situations.

Conclusion
Becoming a widower is related to an increased risk of
death for at least 6 to 9 years after the death of the
spouse. A progressive increase of mortality in the
widowers’ group was statistically significant compared to
controls. This trend continued throughout the study per-
iod. Increased morbidity from shared lifestyle risk factors
could not be excluded as an explanation for the observed
mortality rates in the widowers.
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