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Magnitude and causes of mortality differences
between married and unmarried men

Yoav Ben-Shlomo, George Davey Smith, Martin Shipley, M G Marmot

Abstract
Study objective-To determine the effect of
marital status on mortality for men. In parti-
cular, to examine whether subgroups of
unmarried men (widowed, single, and
divorced/separated men) have a similar mor-
tality to married men.
Design-Cohort study
Setting-Whitehall civil service, London,
between 1967 and 1969
Participants-A total of 18 403 men aged
40-64 years with 18 years' follow up.
Measurements and main results-Cause-
specific mortality rates and risk factors at
baseline were determined. Overall mortality
was greater for all groups ofunmarried men.
Patterns of mortality were different in the
subgroups ofunmarried men. Widowed men
had a significantly greater risk ofdying from
ischaemic heart disease (relative risk (RR)
1-46, 95% confidence interval (CI) 1-08, 1.97)
which persisted after exclusion ofdeaths that
occurred in the first two years. Divorced men
had greater cancer mortality (RR 1 49; 95%
CI 106, 2.10) that could not be explained
simply by their greater consumption of
cigarettes. The initial increased mortality for
single men was no longer evident after
adjustment for other risk factors, suggesting
that single status in itself may not increase
the risk. The risk for single men may have
been underestimated, however, by over
adjustment for possible intermediary
factors.
Conclusions-Previous studies, which have
examined total mortality only or have
grouped all unmarried men, have masked
interesting differences in the cause of death
between subgroups of unmarried men. The
extent to which the findings are explicable by
psychosocial factors or the role of other
environmental factors, which may also differ
in relation to marital status, is unclear.
Future work should not assume that all
unmarried men have similar mortality risks
and must examine the life course ofeach sub-
group to advance our understanding of the
possible causal role of marital status in dis-
ease aetiology.
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An association between marital status and mor-

tality was noted as early as 1858, when Farr
observed that mortality rates for widowers were

higher than expected.' Routine statistics from
many countries have consistently shown higher

mortality for unmarried compared with married
men.2 3 Cross sectional data are limited as the
time sequence relating health and marital status
cannot be disentangled. Prospective studies avoid
this problem and show similar patterns of
mortality.'3 Most of these studies, however,
have either had no adequate information on
established risk factors4-6 10 or have been based
on relatively small cohorts and are therefore
unable to examine cause-specific mortality in any
detail.7-9 " Attention has mainly been paid to
mortality in widowers compared with married
men10 13 14 or has focused on the mortality of
married versus unmarried men.7-9 1 l This assumes
that widowed, separated/divorced, and never
married men will experience similar mortality,
obscuring possible differences in these groups.

In disease aetiology, marriage may be both an
acute stressor (for example the emotional trauma
of widowhood or divorce) and a protector (for
example, the social support provided by a
spouse). 5 Changes in neural, hormonal, and
immunological control sytems in unmarried men
have been postulated to result in a broad array of
diseases.4 1617 This has led to the idea that
unmarried men are more susceptible to ill
health.'6 18

This is a large cohort study ofmiddle aged men,
followed up for 18 years. It has collected data on
marital status at baseline and on several important
risk factors that may act as possible confounders or
intermediaries in the relationship between marital
status and mortality. It is therefore suitable for
exploring whether a generalised increase in
mortality for different causes is seen for all
unmarried men, as predicted by the general sus-
ceptibility theory, and whether the increased risk
seen in unmarried men is related to differences in
established risk factors.

Methods
In the Whitehall study 18 403 men aged 40-64
years were examined between 1967 and 1969.
Clinical measurements included height, weight,
blood pressure, forced expiratory volume in one
second (FEV1), forced vital capacity (FVC), and a
limb lead electrocardiogram.

Subjects were examined in the morning after an
overnight fast and were given 50g of oral glucose.
Two hours later, a capillary blood sample was
drawn for the measurement ofglucose and choles-
terol concentrations. Subjects with a plasma glu-
coseB1 1-1 mmol/l (:200 mg/lOOml) or with
previously diagnosed diabetes consitituted the
diabetic group, non-diabetic subjects with glucose
concentrations above the 95th centile point
(5 4-11 0 mmol/l; 96-199 mg/lOOml) formed the

Department of
Epidemiology and
Public Health,
University College and
Middlesex School of
Medicine, University
College London,
66-72 Gower Street,
London WClE 6EA
Y Ben-Shlomo
M G Marmot
Department of
Epidemiology and
Population Sciences,
London School of
Hygiene and Tropical
Medicine, Keppel
Street, London
WC1E 7HT
G Davey Smith
M Shipley

Correspondence to:
Dr Y Ben-Shlomo

Accepted for publication
March 1993



Marital status and male mortality

group with impaired glucose tolerance, and sub-
jects with values below this were considered to
have normal glucose concentrations.
A questionnaire regarding age, marital status,

civil service employment grade, and smoking
habits was completed. Details of alcohol con-
sumption were obtained from a 10% sample of
men, who completed a three day dietary record.'9

Marital status was defined as married, single,
widowed, or other. The "other" category has been
assumed to represent divorced/separated men and
this label is used throughout.
There are four broad grades of employment in

the civil service-administrators, professional and
executive staff, clerical, and other (mainly
unskilled manual) grades. In 873 subjects from the
Diplomatic Service and British Council, employ-
ment grade was not comparable with the rest ofthe
sample and these subjects have been kept as a
separate group.
Smoking habit was categorised as "current

smoker", "exsmoker", and "never smoker". In
addition, adjustment for smoking habits included
a term for the number of cigarettes per day smoked
by current smokers. The 640 men who smoked
pipes or cigars only have been treated as a separate
group in the analyses that involve smoking status.

Disease at baseline was defined by any of the
following: relative shortness of breath on level
ground, pain in either leg on walking, past history
of diabetes, heart or blood pressure trouble,
unexplained weight loss over the preceding year,
grade 1 or 2 angina according to the Rose angina
questionnaire, severe chest pain for over half an
hour and an abnormal resting ECG according to
the following Minnesota code items: Q/QS waves
(1 1-1 3); ST depressions (4-1-4-4); T-wave
inversion or flattening (5-1-5-3); or left-bundle
branch block (7 1). Full details of the procedures
used have been previously reported.20

Records from over 99% of the subjects were
flagged at the National Health Service Central
Registry. Death certificates were coded according
to the eighth revision of the International Classi-
fication of Diseases (ICD), and mortality data for
18 years follow up provides the basis for this
analysis. Death has been classified as from coro-
nary heart disease (CHD; ICD codes 410-414),
cardiovascular disease (CVD; ICD codes 390-
458), cancer of the trachea, bronchus, and lung
(ICD code 162), or any neoplasm (ICD codes
140-239), accident or violent death (ICD code
800-999). All-cause and mortality from causes
other than cardiovascular disease and neoplasm
have also been examined. Neoplasms have also
been classified according to whether smoking is
considered to have played a part in the

Table I Age adjusted mortality rates per 1000 person years by marital status (number of
deaths in brackets)

Married Widowed Single Other
(n=15 600) (n=269) (n=1536) (n=296)

All causes 13 9 (3433) 20-6 (109) 16-9 (387) 21-0 (89)
Cardiovascular disease: 7-3 (1821) 10-0 (59) 8-5 (195) 8-4 (36)
Coronary heart disease 5-4 (1348) 8-1 (46) 5-2 (123) 5-5 (23)

All cancer: 4-3 (1080) 5-9 (29) 4 6 (103) 8-2 (34)
Lung cancer 1-5 (359) 3 0 (12) 2-1 (47) 3-2 (13)
Smoking-related neoplasms 2-4 (588) 4-1 (17) 2-9 (66) 3-9 (16)
Non-smoking related neoplasms 2-0 (492) 1-8 (12) 1-6 (37) 4-2 (18)

Non-cardiovascular/non-neoplastic
disease: 2-1 (520) 4-7 (21) 3-9 (88) 4-5 (19)
Respiratory disease 1 1 (266) 2-0 (11) 2-2 (49) 2-4 (10)

Accidents and violence 0-3 (69) 1-4 (4) 0-6 (15) 0 4 (2)

aetiology.21-23 The causes deemed to be smoking
related (together with their ICD codes) are:
malignant neoplasms ofthe lip (ICD 140), tongue
(141), mouth and pharynx (143-149), oesoph-
agus (150), pancreas (157), respiratory system
neoplasms (160-163), urinary system neoplasms
(188-189), and malignant neoplasms of
unspecified site or secondary neoplasms (195-
199). All other neoplasms were classified as not
related to smoking.

Mortality has been calculated according to
person years at risk. These rates, and also all
means and proportions, have been standardised
for age by the direct method, using the total
population as the standard. Differences in pro-
portions and continuous variables in relation to
marital status were tested using the Cochran-
Mantel-Haenszel statistic in SAS24 and by analysis
of covariance respectively. Adjustment for risk
factors and calculation of confidence intervals for
the relative risks was done by Cox's proportional
hazards regression model.25 Variations in the
cause-specific odds ratios for unmarried men were
tested using the x2 test for heterogeneity. This was
calculated initially for the simplest model and only
the causes with a significant value were retested in
later models. Differences in proportions of deaths
in relation to marital status were tested using the x2
test with Fisher's exact test if the expected value
for a cell was less than five.
Whether an increased mortality risk could be

explained by alcohol consumption was examined.
We calculated the relative risk of mortality in data
from the 10% sample for whom consumption data
were available, and who were grouped into: non-
drinkers, those who drank 0-34 units per week,
and those who drank more than 34 units per week.
The risk estimates were then applied to the total
sample to calculate expected rate ratios, assuming
the proportion of subjects in each drinking
category was equivalent to that in the 10% sample.

Results
All the groups of unmarried men had higher total
mortality than the married men (table I). The
marital status, however, is that recorded at base-
line; no data on change ofstatus over the follow up
period were available. The major cause of the
excess risk seemed to vary, however, in relation to
marital status group. The associations between
marital status and other established risk factors are
shown in table LI. Married men had a more
favourable risk factor profile than unmarried men
for seven ofthe 11 variables. This was not true for
serum cholesterol concentrations, body mass
index, and systolic blood pressure. Proportional
hazards models were calculated to examine
relative mortality associated with marital status in
relation to different causes. As some of the above
risk factors may act either as possible confounders
or may be intermediaries in the causal pathway
between marital status and mortality, (for
example, being divorced may result in smoking)
we initially present relative rates adjusted only for
factors that are unlikely to be secondary to marital
status. Three different models were used:
adjusting for age (table III), adjusting for age,
height, and employment grade (table IV), and
adjusting for other possible factors on which data

201



Yoav Ben-Shlomo, George Davev Snmith, Martin Shipley, M G Marmot

Table II Age adjusted proportionis and nmeanis for established risk factors in relationl to
marital status

Married Widowed Single Other Significance *

Age 51-5 55-9 50-8 51-6 p<O-OOl
Grade:

Administrative 5-6 3-6 2-5 2-7
Professional/Executive 68-6 57-9 45-5 51-1
Clerical 13-1 24-7 31 2 25-8 p<O-OOl
Other 7-8 13-1 16-1 14-2

British Council and
Diplomatic Service 4-9 0-8 4-7 6-1

Cholesterol (mg/100ml) 198-2 190-1 195-1 196-5 p=0-004
Systolic blood

pressure (mmHg) 135-9 135-9 137-7 133-1 p<O-001
Body mass index (kg/i2) 24-8 24-4 24-6 24-5 p=0-013
Smoking status:
Never smoked 22-2 20-6 23-7 16-2
Exsmoker 37-3 33-3 30-4 25-0 p<OOOl
Current smoker 40-5 46-1 45-9 58-8

No of cigarettes per day
(smokers) 15-8 16-3 18-7 18-6 p<O-OOl

Glucose tolerance
Impaired GTT 5-2 6-3 7-2 4-1 p<O-OOl
Diabetic 1-1 1-9 2-3 0-7 p<O-OOl

Disease at entry 22-4 24-3 25-4 30-0 p<0-OOl
Height (cm) 176-1 174-5 174-1 175-7 p<O-OOl
Adjusted FEV, (1) 3-18 3-16 3-05 3-03 p<0-00l
Alcohol consumptiont

Non-drinkers 32-6 32-6 38-6 37-9
Mild/moderate 54-9 51-5 44-6 32-4 p=0-04
Heavy >34U/wk 12-5 15-9 16-8 29-7

*Cochran-Mantel-Haenzsel test of heterogeneity for categorical variables, analysis of
covariance for continuous variables.
tAlcohol data only based on a 10% sample of the study
GTT=glucose tolerance test; FEV, =forced expiratory volume in one second.

were available (table V). Rate ratios and 95%
confidence intervals are shown for each marital
status group relative to married men.

All unmarried men had significantly higher total
mortality than married men, although single men
no longer had a statistically significant increased
risk after adjustment for coronary heart disease
only widowed men had a significantly increased
mortality rate, which was little altered by
adjustment. Divorced/separated men had a
greater risk of both neoplasm and death from
causes other than cardiovascular or neoplastic
diseases. Violent and accidental deaths were
increased in all unmarried groups, although this
remained significant only for single men. In the
unmarried groups, a x2 test for heterogeneity
between the odds ratios was significant for all
cancers (x2=7 9 on 2 dfp=0 02) and non-smoking
related cancers (X2= 1042 on 2 dfp=0-006). The
latter remained significant even after adjusting for

Table III Age adjusted nmortality ratios (95% cotnfidence intervals) for nmarital status

relative to narried men (n=17 701)

Widozwed Single Other

All causes 1-31 (1-08, 1-59) 1-25 (1-13, 1-39) 1-54 (1-24, 1-90)
Cardiovascular disease: 1-34 (1-03, 1-74) 1-19 (1-03, 1-38) 1-17 (0-84, 1-63)
Coronary heart disease 1-46 (1-08, 1-96) 1-01 (0-84, 1-21) 1-00 (0-66, 1-51)

All cancers: 1-12 (0-77, 1-62) 1-06 (0-87, 1-30) 1-86 (1-32, 2-61)
Lung cancer 1-25 (0-70, 2-23) 1-46 (1-08, 1-98) 2-15 (1-24, 3-74)
Smoking related cancers 1-14 (0-70, 1-85) 1-25 (0-97, 1-61) 1-62 (0-98, 2-65)
Non-smoking related cancers 1-09 (0-62, 1-94) 0-83 (0-59, 1-16) 2-14 (1-34, 3-43)

Non-cardiovascular/non-neoplastic
disease:
Respiratory disease

Accidents and violence

1-62 (1-04, 2-51) 1-89 (1-51, 2-37) 2-20 (1-39, 3-48)
1-46 (0-80, 2-67) 2-08 (1-54, 2-83) 2-33 (1-24, 4-39)
3-34 (1-21, 9-25) 2-29 (1-31, 4-01) 1-63 (0-40, 6-64)

Table IV Mortality ratios (95% confidence inltervals) for narital statuis relative to

nmarried nmen adjusted for age, grade, and height (=i17 701)
Widowed

All causes
Cardiovascular disease:

Coronary heart disease
All cancers:
Lung cancer
Smoking related cancers

Non-smoking related cancers

Non-cardiovascular/non-neoplastic
disease:
Respiratory disease

Accidents and violence

1-20 (1 00, 1-46) 1

1-24 (0-95, 1-61) 1

1-34 (1 00, 1-81) 0

1-05 (0-73, 1-52) 0

1-10 (0-62, 1-96) 1

1-02 (0-63, 1-66) 1

1-09 (0-61, 1-95) 0

1-37 (0-88, 2-12) 1

1-16 (0-63, 2-13) 1

2-98 (1-07, 8-30) 2

Singl/
-11 (1 00, 1-24)
08 (0-93, 1-25)

)-91 (0-76, 1-10)
)-96 (0-78, 1-18)
20 (0-88, 1-64)

1-06 (0-82, 1-38)
)-83 (0-59, 1-16)

Other

1-43 (1-16, 1-76)
1-11 (0-80, 1-55)
0-96 (0-64, 1-45)
1-71 (1-22, 2-41)
1-83 (1-05, 3-18)
1-43 (0-87, 2-35)
2-09 (1-31, 3-36)

1-51 (1-20, 1-90) 1-93 (1-22, 3-06)
I-51 (1-11, 2-07) 1-96 (1-04, 3-69)
>-02 (1-13, 3-60) 1-53 (0-37, 6-27)

all other factors. The x2 test for heterogeneity for
coronary heart disease did not reach conventional
significance level (x2=4 50 on 2 df p=0 11).
Heavy alcohol consumption may be important

in several categories of mortality for divorced/
separated men, as this group had the greatest
proportion of heavy drinkers. Extrapolating the
data from the 10% sample suggested that alcohol
consumption may account for around 30% and
21% of the excess mortality from respiratory and
non-cardiovascular/non-neoplastic diseases res-
pectively in divorced/separated men but only for
12% and 9% respectively in non-smoking related
neoplasms and all cancers. As the number of
events from this subsample are small, however,
these estimates should be interpreted cautiously.

Prostatic cancer was the most common cause of
death from non-smoking related neoplasms in
divorced/separated men. This was more likely to
occur in divorced/separated men than in married
men (39% versus 16% of all cancers, p=0 022).
To examine whether the increase in coronary

heart disease mortality for widowed men was a
sudden phenomenon brought on by bereavement,
the age adjusted rate ratios were recalculated after
excluding any deaths in the first two years offollow
up. The rate ratio was hardly changed at 144
(95% CI 1 06, 1 96).

Discussion
We have presented the risk of mortality based on
three different models. The appropriateness of
adjusting for a confounding factor depends on
whether that factor is related to both marital status
and mortality but is not an intermediary in the
causal pathway. In the latter case, adjustment
could result in underestimation of the apparent
influence of marital status. As the extent to which
these considerations are valid for some of the
variables is unclear, we have presented all three
models. For example, smoking habit is usually
established before people get married. In this
cohort the mean age of starting to smoke was 18 3
years and this did not differ in relation to marital
status. The persistence of this habit, however,
could depend upon marital status, since having
the support of a partner might encourage someone
to give up.26 The degree to which smoking
behaviour should be treated as a simple confoun-
der is not easy to evaluate. If the beneficial effects
of marriage for men act through change in risk
factors such as smoking, then the results presented
in the final model may understate the importance
of marital status. It is believed, however, that
marriage is beneficial through psychosocial mech-
anisms over and above any effect of a change in
lifestyle. In this case it is reasonable to examine
mortality risk after adjusting for such variables as

smoking habit. Until there is more research on the
effects of marital status on lifestyle, its importance
in influencing other risk factors remains unknown.
As expected, the married men show lower

all-cause mortality than unmarried men. Unlike
other studies, however, patterns of mortality
differed in relation to marital status groups.
The increased risk of death for widowed men

was mainly attributable to coronary heart disease.
This was not simply a phenomenon that occurred
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as a result of bereavement, as suggested by some
studies,'0 13 as the increase was similar after
deaths during the first two years of follow up were
excluded.

In contrast, divorced/separated men had an
increased risk of mortality from neoplasm-both
from smoking and non-smoking related neo-
plasms. The former was unsurprising as divorced/
separated men were more likely to be heavy
smokers. This risk was greatly reduced by
adjusting for smoking status as well as other risk
factors. The risk associated with non-smoking
related neoplasms was hardly altered by adjusting
for confounding factors and is unlikely to have
differed even if we had controlled for alcohol
consumption. The most important cause of death
in this group of neoplasms was prostatic cancer.
An increased risk of prostatic cancer in divorced/
separated men has been found in some27 28 but
not all studies29 and may be related to increased
sexual activity.30 The increased risk seen for
respiratory and non-cardiovascular/non-neoplas-
tic deaths in divorced/separated men might have
been greatly reduced (by 30% and 21%
respectively) if alcohol consumption could have
been adjusted for in the analysis.

Single men initially showed an increased risk for
all-cause mortality. These men were of lower
employment grade, shorter stature, and had more
disease at baseline. Both employment grade3' 32
and height3l 33 are known to be powerful pre-
dictors of mortality. Because height is also associ-
ated with perceived physical attractiveness,34 the
apparently increased mortality risk in the single
men could be a result of selection into marital
status categories. After adjustment, the increased
risk for total mortality fell considerably and was no
longer statistically significant. This suggests that
being single by itself is not associated with
increased mortality, but the effect of remaining
single on risk factors such as blood pressure and
smoking, both high in this group compared with
married men, cannot be ruled out. The high risks
for non-cardiovascular/non-neoplastic and res-
piratory diseases were reduced after smoking and
other risk factors had been adjusted for. In a
multivariate analysis full adjustment is limited
because ofmeasurement imprecision,35 and using
more precise measures would probably reduce
further the seemingly increased risk.
Our results are limited in several ways. Firstly,

marital status was recorded at baseline only and
subjects may have become widowed, separated, or
remarried over the follow up period. Data from the
longitudinal study36 which covered a similar
period (1971-1981) but limited to 10 years

Table V Mortality ratios (95% confidence intervals) for marital status relative to
married men adjusted for age, grade, height, body mass index, smoking, systolic blood
pressure, cholesterol, impaired glucose tolerance, diabetes, forced expiratory volume in one
second, forced vital capacity, and disease at entry (n=1 7 701).

Widowed Single Other
All causes 1-24 (1-02, 1-51) 1-05 (0 94, 1-17) 1-24 (1-00, 1-54)
Cardiovascular disease: 1-33 (1-02, 1-72) 1-01 (0-87, 1-18) 0-95 (0-68, 1-34)
Coronary heart disease 1-46 (1-08, 1-97) 0-86 (0-71, 1-04) 0-83 (0-54, 1-26)

All cancers: 1-07 (0 74, 1-55) 0-92 (0-75, 1-13) 1-49 (1-06, 2-10)
Lung cancer 1 10 (0-62, 1-97) 1-11 (0-81, 1-52) 1-44 (0-83, 2-51)
Smoking related cancers 1-04 (0-64, 1-69) 0-99 (0-76, 1-29) 1-17 (0-71, 1-93)
Non-smoking related cancers 1-11 (0-62, 1-98) 0-82 (0-59, 1-16) 1-98 (1-23, 3-18)

Non-cardiovascular/non-neoplastic
disease: 1-36 (0-86, 2-13) 1-36 (1-08, 1-72) 1-64 (1-03, 2-60)
Respiratory disease 1-27 (0-69, 2-35) 1-37 (1-00, 1-88) 1-64 (0-87, 3-09)

Accidents and violence 2-76 (0-98, 7 73) 1-94 (1-09, 3-47) 1-33 (0-32, 5-47)

follow up, provide some evidence of changing
marital status. For men between the ages of45-59
years, 91% of married men were still married,
4-6% were widowed, and 2-5% were divorced or
separated. In unmarried men, only 0 9% of
divorced men and 1-0% of widowers remarried.
With 18 years' follow up it is likely that a greater
proportion of married men will have become
widowed, therefore any misclassification of
marital status will probably affect this group. We
have also assumed that divorced or separated men
would have responded to the "other" category
rather than "single". Both these potential mis-
classifications will reduce the likelihood of finding
true differences between different marital status
subgroups, thereby making our significant
findings even more important. Secondly, no data
were collected specifically on social networks.
From all the measures used to give a social
network indicator, marital status seems to be the
most important in younger age groups in both
univariate7 9 and multivariate analyses" and is
weighted more heavily than other factors in the
Alameda study social network index,8 a multi-
dimensional score that has been shown to predict
mortality. Thirdly, we have estimated the effect of
adjusting for alcohol consumption on the risk by
using the data from our 10% subsample. These
results should be treated cautiously as the rate
ratios were based on a small number of events.

Previous reports examining social relationships
have usually only examined all-cause mortality,
either for pragmatic reasons or because all-cause
mortality was felt to be a "more appropriate
dependent variable"." Similar findings are
reported by the few studies with data on other risk
factors, consistently less favourable in unmarried
men,'2 37 38 and which examine unmarried men
by subgroups.'2 39 Rosengren et al'2 found, after
adjustment, a non-significant higher risk ofcancer
mortality in divorced than married men. Widowed
men had an increased risk of coronary heart
disease and single men had an increased risk from
"other causes" but only univariate risks were
presented. Several studies,5 10 12 40 but not all,4
have reported an increased risk of coronary heart
disease for widowed men. Kaprio et al'3 found a
significant increase in coronary heart disease
mortality only when men under the age of65 years
were considered (data recalculated), with an
increase seen consistently across all five years of
follow up. Jones et a14' did not find a significant
increase in deaths from neoplasm for widowed or
divorced men, although the latter had a greater
risk. These results were based on a large cohort but
with no data on other factors such as smoking.
Moss (cited in42), found that excess cancer rates
were associated with marital separation. Violent
and accidental deaths have been noted to occur
more frequently in widowed men.2 4 6 13

Why widowers should be more likely to die of
coronary heart disease and divorced/separated
men from some types of cancer is not obvious.
Possible explanations are as follows:

(a) Chance. Although the relationships between
widowhood and coronary heart disease has been
seen in several studies, our finding ofnon-smoking
related neoplasms in divorced/separated men may
be a chance finding secondary to subgroup
analysis.
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(b) Artefact. While variations in seeking medical
advice and therefore diagnosis and death certifi-
cation practice may exist for different marital

status groups, it is unlikely that these could explain

such specific pattems.
(c) Stress differences. The stresses associated

with widowhood and subsequent loss of support

may differ in widowers and divorced/separated
men. Divorce or separation may be preceded by a

period of marital disharmony enabling alternative
support systems to be established.

(d) Personality. Men who get divorced or sepa-

rated may have a different premorbid personality.
Lack of closeness to parents43 and emotional

suppression (type C personality)44 have both been
associated with an increased risk of cancer and the
inability to maintain social relationships45 may

result in divorce.
(e) Lifestyle. Marital status categories have

different lifestyles, either in childhood, early
adulthood, or post bereavement or separation that
result in greater exposure to other risk factors for
coronary heart disease and neoplasms.
Our results could be taken as supporting the

hypothesis that psychosocial factors play an

independent role in the aetiology ofsome diseases,
although this excess mortality could still reflect
either residual confounding from poorly measured
risk factors or the failure to include other explan-
atory variables. The different patterns of mortality
found for each marital status group cannot be
explained by a simple theory of general susceptibi-
lity, as unmarried men showed increased suscep-

tibility only to some causes of death. This does not

preclude the possibility that unmarried men do
have greater susceptibility as a consequence of
their marital status, but the exact cause of death is
determined by factors that differ in prevalence
across subgroups. Surprisingly, even the broad
category of total cancer mortality showed an

increase in risk only for divorced/separated men.

The increase in mortality from a wide range of
causes seen for lower socioeconomic groups has
also been used to support the concept of general
susceptibility.3" However, for cancer deaths, only
some cancers show this association, while others
either have no association or show the opposite
pattern.46 These findings are of interest as the
theory ofimmunosurveillance has been postulated
as a link between socioeconomic or marital status

and carcinogenesis.
The utility of current theories of general sus-

ceptibility in explaining specific causes of death
are limited without further refinements that can be
supported empirically. Future research should
examine if widowhood and divorce have different
effects on biological functions such as the immune
system, or whether other risk factors associated
with cancer are more commonly found in
divorced/separated men. It should not treat

unmarried men as a homogeneous group and
should explore differing life-courses, biological
parameters, and causes of death, rather thanjust
total mortality. In particular, increased mortality
after a separation or divorce should be examined
and the effects of "support" should be evaluated.

Dr Yoav Ben-Shlomo is a Wellcome Fellow in Clinical
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