PUBLIC HEALTH 170 (2019) 45—438

Available online at www.sciencedirect.com

Public Health

journal homepage: www.elsevier.com/puhe

Short Communication

Marital status and 5-year mortality: A population-
based prospective cohort study

t.)

Check for
updates

M. Lindstrom ®", M. Rosvall *°

& Social Medicine and Health Policy, Department of Clinical Sciences in Malmo, Lund University, S-205 02 Malmg,

Sweden

® Department of Public Health and Community Medicine, Institute of Medicine, University of Gothenburg, Sweden

ARTICLE INFO

Article history:

Received 18 October 2018
Received in revised form

12 December 2018

Accepted 16 February 2019
Available online 28 March 2019

Keywords:

Marital status
Partnership

Mortality

Prospective cohort study
Sweden

ABSTRACT

Objectives: The aim was to investigate the association between baseline marital status and
mortality using survival (Cox-regression) analysis.
Study design: This is a prospective cohort study.
Methods: The public health survey by Scania in 2008 was linked to the Swedish cause of
death register. This prospective cohort study includes 12,245 men and 14,969 women aged
18—80 years, and 538 men and 362 women of them died during the 5.3-year follow-up.
Results: Unmarried, divorced, and widowed men had significantly higher hazard rate ratios
(HRRs) of all-cause mortality than married/cohabitating men. For women, the HRRs of
these groups did not significantly differ from those of the married/cohabitating reference
group.
Conclusions: The results are in accordance with a previous study that only compared those
living alone with those cohabitating.

© 2019 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public

Health. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

It is found in most studies that married people have lower
mortality than unmarried. This may partly be due to a selec-
tion effect regarding who enter marriage, but there is most
likely also a protective effect of marriage." Marital status has
often been regarded as a marker of social support, which also
entails more economic resources, social support,” higher
quality of life, healthier lifestyle and behaviors,’ and better
medical treatment® than the unmarried. In Sweden, as in
many other western countries, an increasing part of the
population cohabitate with a partner although they still
remain unmarried. Many previous studies have found
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differences between married and unmarried, but have not
been able to find differences between unmarried participants
living alone and unmarried ones living with a partner. This
may have resulted in underestimation of the increased mor-
tality rate of those living alone." Most studies have shown
lower mortality for married participants than for unmarried®
and for those who are married and cohabitating than for
those who are unmarried and living alone.”

A previous Swedish study has shown that single-living men
had higher total mortality than married/cohabitating men,
whereas no such differences were observed between single
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and married/cohabitating women.® We wanted to investigate
whether these patterns could be reproduced for all the single-
living categories, unmarried, divorced, and widows/widowers.

The aim was to investigate the association between base-
line marital status, including married and cohabitating, and
mortality using Cox proportional hazard (survival) analysis,
adjusting for age and socio-economic status (SES) and strati-
fying by sex.

Study population

The public health survey by Scania in 2008 is cross sectional
and based on a stratified sample of the register population
aged 18—80 years in Scania, the southernmost part of Sweden.
A postal invitation letter including a questionnaire was sent,
and later, three reminders were sent to initial non-
respondents. It was also possible to answer the question-
naire online. A total of 28,198 responded, yielding a 54.1%
participation rate.

The present study, connecting the baseline 2008 survey
with more than 5-year prospective mortality data, was
approved by the Ethical Committee in Lund (No. 2010/343).

Dependent variable

Mortality was followed up prospectively from August
27—November 14 (registration date of individual answers)
until December 31, 2013 (on average 5.3 years later), death (946
respondents of 28,062 at follow-up), or loss to follow-up (136
respondents of the 28,198 were not included in this study
because they could not be traced). A total of 12,245 men and
14,969 women were included in the present study because 373
men and 475 women were internally missing due to missing
values. Correspondingly, 538 men and 362 women who died
during the five-year period were included in this study
because 23 men and 23 women among the 946 diseased were
internally missing. The ten-digit personal number system in
Sweden enables the connection of the baseline study data
from the 2008 public health survey with the Swedish national
cause of death register (Dodsorsaksregistret) kept by the
Swedish National Board on Health and Welfare (Socialstyrelsen)
by a third party (the private company Tieto). The ten-digit
person numbers were deleted before delivery to the research

group.

Independent variables

Marital status was assessed using four alternative items
including married/cohabitating (partnership), unmarried,
divorced, and widow/widower.

The survival (Cox) regression analyses were stratified by
sex.

Age was analyzed as a continuous variable.

SES (by occupation and relation to labor market) comprises
the employed categories, which include non-manual em-
ployees in higher positions, in medium level positions, and in
lower positions; skilled and unskilled manual workers; and

self-employed/farmers. The categories outside the workforce
comprise unemployed, students, early retired (before age 65
years), long-term sick leave, pensioners older than 65 years,
and unclassified.

Prevalence (%) of marital status was calculated and sex-
stratified (not shown in tables). Distribution (%) of age and
SES according to marital status was calculated (not shown in
tables). Hazard rate ratios (HRRs) with 95% confidence in-
tervals (95% CIs) of mortality according to marital status at
baseline were calculated in survival (Cox) regression models.
In model 1, adjustments were conducted for age and stratified
for sex. In model 2, adjustments were conducted for age and
SES and stratification for sex (Table 1). Calculations were
performed using SPSS software, version 23.0.

Among men, 73.5% were married or cohabitating, 18.2%
unmarried, 6.3% divorced, and 2.0% widowed. In the 2008
survey, among women, 69.2% were married/cohabitating,
15.7% unmarried, 9.2% divorced, and 5.8% widowed (not
shown in Table 1).

The proportion (%) of all men who were married or
cohabitating was 18.6% in the age interval 18—24 years, 67.6%
in 25—34 years, 77.3% in 35—44 years, 75.8% in 45—54 years,
76.2% in 55—64 years, and 76.5% in 65—80 years. Less than 0.3%
were widowers in the age range 18—54 years, 1.5% in the age
group 55—64 years, and 8.0% in the age group 65—80 years. A
79.8% proportion of self-employed men were married or
cohabitating, 81.0% among non-manual employees in higher
positions, 80.7% in medium positions, 75.4% among non-
manual employees in low positions, 71.9% among skilled
manual workers, 66.7% in the unskilled, 52.4% in the early
retired, 41.8% in the unemployed, 23.9% in students, 76.6% in
retired and aged 65 years and older, 59.0% on long-term sick
leave, and 51.2% in unclassified. The proportion (%) of women
who were married or cohabitating was 30.2% in the age in-
terval 18—24 years, 72.0% in 25—34, 78.6% in 35—44, 74.9% in
45-54, 71.2% in 55—64, and 55.5% in 65—80. Less than 0.4%
were widows in the age range 18—44, 1.5% in the age group
45—54, 5.4% in the age group 55.64, and 24.4% in the age group
65—80 years. Eighty-three percent of self-employed women

Table 1 — Hazard rate ratios with 95% confidence intervals
(HRRs, 95% CI) of 5-year mortality 2008—2013 according to

marital status. The public health survey in Scania 2008.
N = 12,245 men and N = 14,969 women, aged 18—80
years.

Model 1° Model 2°

[HRR (95% CI)]* [HRR (95% CI)]b
Men
Married/cohabitating 1.00 1.00
Unmarried 2.07 (1.58—2.71) 2.00 (1.53—2.63)
Divorced 1.84 (1.40—2.42) 1.82 (1.38—2.38)
Widowers 1.74 (1.27-2.38) 1.73 (1.26—2.37)
Women
Married/cohabitating 1.00 1.00
Unmarried 1.25 (0.82—1.90) 1.20 (0.78—1.84)
Divorced 1.20 (0.88—1.63) 1.19 (0.88—1.62)
Widows 1.28 (0.97—1.67) 1.28 (0.98—1.67)

& Model 1 adjusted for age.
® Model 2 adjusted for age and socio-economic status.
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were married or cohabitating, 75.4% of non-manual em-
ployees in higher positions, 76.4% in medium positions, 75.2%
in low positions, 72.3% among skilled manual workers, 67.2%
among unskilled manual workers, 57.9% among early retired,
59.8% among unemployed, 39.5% among students, 56.7%
among retired and aged 65 years and older, 62.1% on long-
term sick leave, and 63.0% among the unclassified. Among
retired men aged 65 years and older, 8.6% were widowers, and
among retired women aged 65 and older, 23.5% were widows
(not shown in Table 1).

Table 1 shows that the HRRs (95% CI) of mortality were 2.07
(1.58—2.71) for unmarried, 1.84 (1.40—2.42) for divorced and
1.74 (1.27—2.38) for widowers among men adjusted for age in
model 1, all compared to married/cohabitating men. After
adjustment for age and SES in model 2, the HRRs essentially
remained at the same levels for men, 2.00 (1.53-2.63), 1.82
(1.38—2.39), and 1.73 (1.26—2.37), respectively. Table 1 also
shows that the HRRs (95% CI) of mortality were 1.25 (0.82—1.90)
for unmarried women, 1.20 (0.88—1.63) for divorced women,
and 1.28 (0.97—1.67) for widows adjusted for age in model 1, all
compared with married/cohabitating women. Adjustments for
age and SES in model 2 yielded the corresponding HRRs 1.20
(0.78—1.84), 1.19 (0.88—1.62), and 1.28 (0.98—1.67), respectively.

The results show that unmarried, divorced, and widowed
men all have higher HRRs than married/cohabitating men. For
men, the higher mortality risk previously observed for single
as opposed to cohabitating men hold for all three groups of
single-living men compared with married/cohabitating men.
For women, the HRRs of unmarried, divorced, and widowed
women did not differ from those of women in the married/
cohabitating reference category to any statistically significant
extent. The higher total mortality for single as opposed to
cohabitating previously observed® was thus extended to all
three single-living categories.

The observation that unmarried, divorced, and widowed
men have significantly higher total mortality than married/
cohabitating men while no such corresponding patterns are
observed for women is in accordance with the previous
Swedish study that only compared those living single with all
cohabitating.® A recent international review also showed lower
total and cardiovascular mortality for married persons, with
the generally poorest results for single men. Moreover, being
married was also associated with lower exposure torisk factors
and better health, even after adjustments for multiple con-
founders.” Marital status also seems to influence not only
cardiovascular incidence and mortality but also the prognosis
after cardiovascular disease.® Even in the latter study, single
men in the widowers group were more likely to develop stroke.®

This study is a large population-based prospective cohort
study. Still, even larger studies are needed to estimate
diagnosis-specific survival according to marital status. The
representativity of social and demographic categories such as
age, sex, and education was satisfactory in the 2008 public
health survey, and the risk of selection bias thus limited.’
Mortality patterns and levels according to age and sex are in
accordance with the general Swedish population in the early
2010s (results not published). The demographic age and sex
variables originate directly from the Swedish national popu-
lation register with a very high validity, and this also holds for
the Swedish national cause of death register. The fact that

married and cohabitating are collapsed is a strength
compared to previous studies, where cohabitation was hard to
discern from other groups of unmarried people who were
living alone.>'® Age, sex, and SES were adjusted for as con-
founders/covariates in the survival analyses and the results
stratified by sex.

Unmarried and divorced men, as well as widowers, have
significantly lower 5-year survival than married/cohabitating
men. Higher HRRs were also observed for unmarried and
divorced women, as well as widows, than for married/
cohabitating women, but the effect measures were consider-
ably lower and consistently not statistically significant. Ana-
lyses of diagnosis-specific survival will be conducted when 10-
year follow-up has been constructed.
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