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Strengths and limitations of this study

 ► There are few studies in which residential status is 
related specifically to the likelihood of death.

 ► This study is based on a nationally representative 
sample of the Spanish population obtained by link-
ing individual data from vital statistics, municipal 
registers, and the 2011 census that affords a high 
degree of precision in estimates.

 ► Given the observational research design used, only 
statistical associations can be observed and hence 
strong causal claims are not strictly proven.

 ► Since change over time in the main exposures can-
not be observed, only deaths occurring in 2012 are 
considered in the analysis.

 ► Although the use of cause of death data helps il-
lustrate the role of specific mechanisms behind 
differential mortality by residential status, the actual 
number of deaths for different causes by age and 
sex in our sample is often relatively small, thus lim-
iting the scope of our analysis.

AbStrACt
Objectives To address how different residential situations 
impact the likelihood of death among mature adults and 
elderly persons.
Design Population- based study with administrative data 
linked to census data.
Setting Spain.
Participants Spanish population alive on 1 January 2012, 
observed between 1 January 2012 and 31 December 
2012. A 10% random sample of the Spanish population, 
including 2 054 427 person years and 28 736 deaths, is 
used.
Main outcome measure Registered deaths in the 2012 
Spanish vital statistics.
Methods Using a new data set based on linked 
administrative registers, we estimate unadjusted and 
adjusted mortality rates by coresidential situation. 
Differential mortality is measured by rate ratios (RR) 
estimated with Poisson regression. Cause of death data 
are used to explore the mechanisms involved in excess 
mortality by residential status.
results Compared with men 45–54 living with partners, 
the risk of death is much higher for those without partners 
living with others (RR 2.0, 95% CI 1.7 to 2.4) or for those 
living alone (RR 1.9, 95% CI 1.5 to 2.4). After 84, excess 
mortality among men living with others persists (RR 1.4, 
95% CI 1.3 to 1.5), but disappears for those living alone 
(RR 1.0, 95% CI 0.9 to 1.1). Both among women 45–64 
living with others but without partner (RR 1.8, 95% CI 1.5 
to 2.3) and among those living alone (RR 2.2, 95% CI 1.5 to 
3.1) the pattern is similar to men. At higher ages, however, 
excess mortality for women living alone decreases (RR 1.2, 
95% CI 1.1 to 1.2), though it persists for women living with 
others (RR 1.9, 95% CI 1.7 to 2.0).
Conclusions These findings indicate direct effects of 
living arrangements on mortality and health- related 
selection effects influencing residential choices. These 
effects may be partially affected by age and prevailing 
societal and cultural contexts.

IntrODuCtIOn
In recent decades, living arrangements of 
older and mature adults have experienced 
important changes in developed world.1 
The importance of persons living alone has 
grown substantially and today represents 
an important percentage of the elderly: 
35%–45% of women and 15%–25% of all men 

above 652–5 ; living alone during the mature 
adult years also has grown, now including 
10%–20% of people aged 50.6 Living alone 
is considered a relevant characteristic of 
contemporary developed societies. The share 
of partnered people in these age groups 
has shown divergent trends with increases 
among the elderly, thanks largely to longer 
spousal survival, and decreases among adults 
because of the rise of divorce and declines in 
marriage rates during the 1980s and 1990s.7 
During mature adulthood, living with others 
but without partners is a relatively infrequent 
residential option in most developed coun-
tries. At higher ages, however, in developed 
societies with strong familistic traditions the 
prevalence of these often kin- based residen-
tial situations may increase substantially.8

The implications of these residential 
choices for the health and well- being among 
mature adults and the elderly are far from 
clear. It is widely held that living with a spouse 
has generally beneficial implications for 
health. With respect to mortality, the existing 
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literature has yielded interesting results in which lower 
death rates are found among currently married people9–16 
with higher ones among never- married, divorced or 
widowed people.17–21 A weak point of these studies is 
that marital status for those not currently married only 
reflects coresidence in an indirect way and may be less 
significant than people’s actual living arrangements. 
Empirical analysis has shown ambiguous results on this 
matter, with studies in different countries and social 
settings showing either no association between residential 
status and mortality22 or, more generally, higher mortality 
among those living alone.23–26 Different results have been 
observed for women and men27–30 and, recently, longer 
survival of people living alone at older ages has been 
documented for Belgium.31 The mechanisms behind the 
residential gradients in mortality rates are not clear.

According to this literature, we should expect lower 
death rates for those living with spouses or partners, that 
is, in long- term stable relationships, often with people 
who are actively interested in their well- being and ready 
to intervene on each other’s behalf. People living alone, 
independent of their marital status, are people who have 
nobody else present to help them with health issues, 
especially cardiovascular and catastrophic events.32 33 
We can expect higher mortality among people on their 
own, at least as mature adults. People living with others 
(kin or not) will not have the same durable kin ties that 
characterise long- term relationships with spouses. Here 
coresidents may be in a position to intervene in some 
cases—normally catastrophic health events—but are 
much less likely to do so in other situations. We can expect 
higher mortality among them than among persons living 
with a stable partner.

These expectations also depend on the way health status 
affects residential options.34 Married people may be posi-
tively selected into marriage because of their health and 
persons with poor health status are more likely to be living 
alone.35 However, after a certain age living alone will tend 
to be selective for those with the best initial health. Very 
poor health may make living alone nearly impossible. 
Those with very poor health tend to be selected out of 
households in which they are alone and into ones where 
they are with other people or, in cases of severe health 
depletion, into certain types of institutional arrangement. 
The importance of this positive selection effect for living 
alone should grow with age, as the general health condi-
tions of the population worsen and become increasingly 
important for residential choice. We hypothesise that in 
the absence of a spouse there should be excess mortality 
among those living with others, in comparison with those 
living alone and that this effect will be visible later in 
life when the positive selection for health of those living 
alone is highest.

There are few studies in which residential status is 
related specifically to the likelihood of death.24 25 31 36–40 
The specific goal of this paper is to address how living 
alone, living with a spouse and living with others tend 
to condition the survival of mature adults and elderly 

persons in Spain. Using cause of death data will help illus-
trate more precisely specific mechanisms involved. Take, 
for example, the case of acute myocardial infarction. The 
risk of death due to this type of catastrophic event will be 
lower among those with better baseline health. When a 
prior health selection effect is in place that determines 
coresidence, the type of living arrangement earmarked 
for those with poorer health will tend to be associated with 
higher mortality because of it. At the same time, however, 
the presence of others in the household, especially of 
spouses/partners, can limit the effects of heart attacks 
because they will be quicker to respond to the event itself 
and will be in a position to assist in the recovery process. 
We maintain that this role of others in the household 
will be more relevant when they are spouses than when 
they are other people, particularly non- kin. Unpacking 
the relative strength of these effects is impossible with 
population- based data, but they help us understand the 
way both variables can come into play, especially among 
older people.

MethODS
Data sources and participants
The analysis in this paper makes use of a new data set 
of linked administrative registers for Spain. Deaths 
taken from vital registers (Movimiento Natural de la 
Población) and household size coming from municipal 
register (Padrón Municipal de Habitantes, 2012 update) 
have been linked to data regarding the same individuals 
present in the 2011 census, including the individual and 
household characteristics present in modern censuses 
(sex, age, marital status, education, migratory status, 
country of origin, size of municipality and others). All 
data were provided by the Spanish national statistical 
office (Instituto Nacional de Estadística, INE) in separate 
files with the identifiers necessary for linking records.

The linked data set consists of a sample of around 10% 
of the population living in households present on the 
2011 census. These data do not include deaths of people 
not present on the census, either living in institutions or 
living abroad. More than 96% of the deaths included in 
the file were successfully linked. Non- linked deaths are 
not affected by any relevant selection factor and there are 
no substantial differences between distributions of deaths 
(by sex, age and marital status) in the linked data and 
in the set of all deaths in the vital register for 2012. Our 
analytical sample includes 2 054 276 person year observa-
tions of men and women 45+ who were alive at the begin-
ning of 2012 and contains no identifiable bias. In the data 
set, 28 736 of these individuals died in 2012. Table 1 pres-
ents the characteristics of this population.

Variables
All the exposure variables in this study come from the 2012 
Spanish Municipal Register and the 2011 census. The 
primary exposure—a combination of marital status and 
coresidence—is coded as a straightforward trichotomous 
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Table 1 Characteristics of the population under study

Age

45–54 55–54 65–74 75–84 85+ Total

Men

Person years 319 570 258 861 199 432 148 740 47 213 973 816

% age 32.8 26.6 20.5 15.3 4.8 100

2012 deaths 718 1557 2667 5564 5158 15 664

Deaths*1000 2.25 6.01 13.37 37.41 109.25 16.09

% coresidence

  Living with partner 72.8 78.7 81.2 76.9 60.7 76.1

  Living with others, no partner 19.2 12.5 8.8 10.8 22.0 14.1

  Alone 8.1 8.8 10.0 12.4 17.3 9.7

% education

  Primary education or less 17.0 28.3 49.0 71.1 76.9 37.7

  Secondary 65.5 56.3 39.9 22.6 17.8 49.0

  Tertiary 17.5 15.4 11.1 6.3 5.3 13.3

% size of municipality

  10 000 inhabitants or less 42.9 43.8 46.6 54.3 58.2 46.4

  10 001–100 000 15.9 14.8 13.5 11.5 10.3 14.2

  100 001–500 000 22.6 23.2 21.4 17.2 15.6 21.3

  501,000+ 18.6 18.3 18.5 17.0 15.8 18.1

% migratory status

  Natives 92.7 95.8 96.6 98.1 98.5 95.4

  Non- natives 7.3 4.2 3.4 1.9 1.5 4.6

Women

Person years 324 742 265 587 216 087 191 406 82 638 1 080 459

% age 30.1 24.6 20.0 17.7 7.6 100

2012 deaths 405 626 1224 3947 6870 13 072

Deaths*1000 1.25 2.36 5.66 20.62 83.13 12.10

% coresidence

  Living with partner 73.8 74.3 67.7 46.2 18.5 63.6

  Living with others, no partner 21.0 16.4 15.3 23.6 44.4 21.0

  Alone 5.2 9.3 17.0 30.3 37.1 15.5

% education

  Primary education or less 16.0 33.1 58.9 78.6 83.4 45.0

  Secondary 62.8 53.5 34.6 18.4 14.1 43.3

  Tertiary 21.2 13.4 6.5 3.1 2.6 11.7

% size of municipality

  10 000 inhabitants or less 38.6 38.6 43.1 50.2 51.4 42.5

  10 001–100 000 16.3 15.0 13.5 11.7 10.8 14.2

  100 001–500 000 24.6 25.3 22.3 18.6 17.9 22.7

  501,000+ 20.6 21.2 21.1 19.5 19.9 20.6

% migratory status

  Natives 91.7 94.6 96.3 98.3 98.5 95.0

  Non- natives 8.3 5.4 3.7 1.7 1.5 5.0
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variable (living with a partner/living with others but 
without a partner/living alone). Potential confounders 
are sex, age (coded into five 10- year intervals from 45 
to 54 to 85+), and educational attainment, a proxy for 
socioeconomic status, based on the International Stan-
dard Classification of Education (ISCED) (ordered into 
three levels: primary education or less (ISCED=0,1), 
secondary education (ISCED=2,3,4) and tertiary educa-
tion (ISCED=5,6,7,8). Size of municipality (four catego-
ries: ≤10 000, 10 001–100 000, 100 001–500 000 000 and 
501 000+) and migratory status (natives and non- natives) 
are included as population controls.

The main outcome variable are the registered deaths 
in the 2012 Spanish vital statistics. Causes of death have 
been classified from the Spanish INE adaptation of the 
International Statistical Classification of Diseases (10th 
revision) into four categories: (i) infectious, endocrine 
and chronic diseases (codes A00 to B99, D50 to D89, E00 
to E90, F00 to F09, F20 to F29, G00 to G83, H00 to H95, 
J00 to J99, K00 to K93, L00 to L99, M00 to M99, N00 
to N77, O00 to O99, Q10 to Q18, Q30 to Q99; R00 to 
R99, Y35 to Y98, Z00 to Z99, U00 to U85); (ii) cancer and 
tumours (codes C00 to D48); (iii) diseases of the circu-
latory system (I00 to I99, Q20 to Q28); and (iv) mental 
diseases, suicides, accidents and other external causes 
(F10 to F19, G90 to G99, Q00 to Q07, S00 to T98, V01 
to Y09).

Statistical methods
A three- step analytical strategy is used in this paper. First, 
we cross- tabulate 2012 deaths and persons by sex, age and 
residential status (partnered/with others/alone), calcu-
late death rates and estimate corresponding rate ratios 
(RR). The denominators for the rates are based on the 
population present in the census. Second, in order to 
refine the analysis and control for possible confounders 
RR are estimated by means of multivariate log- linear 
Poisson regression models with cells as the unit of analysis 
and living with a partner as the baseline. After stratifying 
by sex and broad age category, we adjusted ratios for age, 
educational attainment, size of municipality and migra-
tory status.

Finally, we look at mortality differentials by coresi-
dential status for each of four groups of cause of death. 
These data enable us to explore mechanisms involved 
in any differential mortality, but the scope of this part of 
the analysis is limited by the actual number of deaths for 
different causes. The indicators generated are the ratios 
between cause- specific death rates for people in different 
coresidential situations, with partnered people as the 
baseline. Poisson regression models are used, but this 
time we stratify the analysis for two larger age intervals: 
45–64 and 65+.

Patient and public involvement
No patient involved.

reSultS
Table 1 shows 2012 period prevalence rates of living with 
a partner, living with others and living alone by age and 
provides a useful background for the results presented 
here. During the mature adult years, differences in the 
incidence of living alone by sex are relatively small, oscil-
lating around 10%. After 65, rates of living alone among 
women skyrocket, reaching 37% in later life. For men, 
there is also an increase, but it is much more gradual and 
never much above 20%. About three quarters of mature 
adults live with a spouse or partner and levels are higher 
among males. Living with others but no partner is more 
frequent among women, and in both cases is higher 
among people under 55 and over 75 years of age.

Mortality rates and their respective ratios (table 2) 
point to a clear mortality/coresidence pattern associated 
with age. Living with others leads to higher mortality 
than for those with partners at most ages. Relative differ-
ences decline substantially with age among men but not 
among women. Between 45 and 54, differences among 
men (RR=2.03, 95% CI 1.72 to 2.40) are similar to 
women (RR=1.82, 95% CI 1.45 to 2.26), while in later life 
(85+) the excess mortality for women living with others 
(RR=1.87, 95% CI 1.74 to 2.01) is far greater than it is 
for men (RR=1.39, 95% CI 1.31 to 1.49). The pattern 
for those living alone is different in comparison to those 
with partners, although here too differences also decline 
with age. Among mature adults 45–64 for men (RR=1.91, 
95% CI 1.50 to 2.42) and for women (RR=2.21, 95% CI 
1.53 to 3.12), there is differential mortality among those 
living alone. However, among men living alone after 75 
(RR=1.04, 95% CI 0.96 to 1.13 for 75–84; RR=1.00, 95% 
CI 0.92 to 1.08 for 85+) and women above 65 (RR=0.97, 
95% CI 0.82 to 1.14 for 65–74; RR=1.00, 95% CI 0.93 to 
1.09 for 75–84; RR=1.15, 95% CI 1.06 to 1.24 for 85+) 
excess mortality disappears.

When adjusting for possible confounders (age, educa-
tional attainment, size of municipality and migratory 
status) results are similar to those derived from unadjusted 
ratios (figure 1). The excess mortality of those living with 
others is visible at all ages, but tends to diminish after 54 
for men and after 64 for women, when the ratios stabi-
lise around 1.4 (RR=1.41, 95% CI 1.23 to 1.63 for 65–74; 
RR=1.39, 95% CI 1.29 to 1.49 for 75–84; RR=1.44, 95% 
CI 1.33 to 1.55 for 85+). These adjusted ratios also show 
that the relative disadvantage of those living alone disap-
pears entirely as people move from maturity to old age, 
though this change takes place at a later age among men 
(RR=1.00, 95% CI 0.92 to 1.08 for 75–84) than among 
women (RR=0.90, 95% CI 0.77 to 1.06 for 65–74).

The relative mortality for different types of cause of 
death (table 3) adds relevant information to the analysis. 
For mature adult women under 65, death rates for all 
causes are much higher among women living with others. 
Mental diseases, suicides and accidents (RR=2.94, 95% CI 
1.50 to 5.74), chronic illness (RR=2.22, 95% CI 1.61 to 
3.04) and circulatory diseases (RR=1.86, 95% CI 1.26 to 
2.75) stand out in that order. For cancer (RR=1.47, 95% 
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Table 2 Person year, deaths and mortality rates (per 1000) by coresidential status, sex and broad age groups. Relative 
mortality to those living with a partner expressed as RR

Person 
years Deaths

Death 
rates CI 95% RR CI 95%

Men 45-54 Living with partner 232 576 411 1.77 1.6 to 1.95 1

Living with others, no partner 61 255 220 3.59 3.15 to 4.1 2.03 1.72 to 2.4

Alone 25 740 87 3.38 2.74 to 4.17 1.91 1.5 to 2.42

55-64 Living with partner 203 668 1112 5.46 5.15 to 5.79 1

Living with others, no partner 32 418 257 7.93 7.02 to 8.96 1.45 1.26 to 1.66

Alone 22 776 188 8.25 7.16 to 9.52 1.51 1.29 to 1.77

65-74 Living with partner 161 893 2055 12.69 12.16 to 13.25 1

Living with others, no partner 17 646 280 15.87 14.11 to 17.84 1.25 1.1 to 1.42

Alone 19 894 332 16.69 14.99 to 18.58 1.31 1.17 to 1.48

75-84 Living with partner 114 345 4133 36.14 35.06 to 37.26 1

Living with others, no partner 16 021 741 46.25 43.04 to 49.7 1.28 1.18 to 1.38

Alone 18 374 690 37.55 34.85 to 40.46 1.04 0.96 to 1.13

85+ Living with partner 28 647 2880 100.53 96.93 to 104.27 1

Living with others, no partner 10 402 1458 140.17 133.16 to 147.55 1.39 1.31 to 1.49

Alone 8164 820 100.44 93.8 to 107.56 1 0.92 to 1.08

Women 45-54 Living with partner 239 626 242 1.01 0.89 to 1.15 1

Living with others, no partner 68 111 125 1.84 1.54 to 2.19 1.82 1.45 to 2.26

Alone 17 005 38 2.23 1.63 to 3.07 2.21 1.53 to 3.12

55-64 Living with partner 197 455 399 2.02 1.83 to 2.23 1

Living with others, no partner 43 513 151 3.47 2.96 to 4.07 1.72 1.41 to 2.08

Alone 24 620 76 3.09 2.47 to 3.87 1.53 1.18 to 1.96

65-74 Living with partner 146 216 777 5.31 4.95 to 5.7 1

Living with others, no partner 33 125 258 7.79 6.89 to 8.8 1.47 1.27 to 1.69

Alone 36 745 189 5.14 4.46 to 5.93 0.97 0.82 to 1.14

75-84 Living with partner 88 390 1587 17.95 17.09 to 18.86 1

Living with others, no partner 45 100 1317 29.2 27.67 to 30.82 1.63 1.51 to 1.75

Alone 57 916 1043 18.01 16.95 to 19.14 1 0.93 to 1.09

85+ Living with partner 15 255 880 57.69 54.00 to 61.63 1

Living with others, no partner 36 726 3963 107.91 104.6 to 111.32 1.87 1.74 to 2.01

Alone 30 657 2027 66.12 63.3 to 69.06 1.15 1.06 to 1.24

RR, rate ratios.

CI 1.23 to 1.76) excess mortality is lower, but continues 
to exist. The pattern observed among women living 
alone at these ages shows excess mortality due to mental 
diseases, suicides and accidents (RR=4.73, 95% CI 2.15 
to 10.38) and circulatory diseases (RR=4.64, 95% CI 
4.31 to 5.00) that is noticeably higher than for chronic 
diseases (RR=1.78, 95% CI 1.08 to 2.94) and cancer 
and tumours (RR=1.42, 95% CI 1.08 to 1.86). Above 
65, excess mortality among women living with others 
continues to be visible for mental diseases, suicides and 
accidents (RR=3.49, 95% CI 2.75 to 4.42) and, above all, 
for circulatory diseases (RR=3.77, 95% CI 2.45 to 5.80) 
and for chronic diseases (RR=4.51, 95% CI 4.20 to 4.85). 
Once again, the excess mortality of these women due to 
tumours and cancer is considerably lower (RR=1.92, 95% 

CI 1.75 to 2.10). Among elderly women 65+ living alone 
there is excess mortality for circulatory diseases (RR=2.58, 
95% CI 2.38 to 2.79), for mental diseases, suicides and 
accidents (RR=2.26, 95% CI 1.75 to 2.92) and for chronic 
diseases (RR=1.97, 95% CI 1.81 to 2.15). Once again, 
deaths due to tumours and cancer show lower levels of 
excess mortality than other groups of causes (RR=1.42, 
95% CI 1.29 to 1.56).

Among mature adult males, excess mortality for those 
living with others is highest for mental diseases, suicides 
and accidents (RR=2.69, 95% CI 1.86 to 3.88) and for 
infectious, endocrine and chronic illnesses (RR=2.60, 95% 
CI 2.10 to 3.22), while for circulatory diseases (RR=1.29, 
95% CI 1.03 to 1.63) and cancer (RR=1.10, 95% CI 0.09 
to 1.28) it is much lower. For adult men living alone the 
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Figure 1 Mortality rate ratios (RR) (living with partner, living with others, living alone) adjusted by age, educational attainment, 
size of municipality and migratory status. Reference category (RR=1) is for people living with partners.

pattern is similar, with mental diseases, suicides and acci-
dents (RR=3.00, 95% CI 1.92 to 4.67) and endocrine 
and chronic illnesses (RR=2.76, 95% CI 2.12 to 3.58) 
exhibiting the highest relative mortality. Among elderly 
men (65+), deaths due to cancer (RR=1.20, 95% CI 1.10 
to 1.31) show practically no excess mortality, while for 
mental diseases, suicides and accidents (RR=1.91, 95% 
CI 1.48 to 2.46), circulatory diseases (RR=2.30, 95% CI 
2.13 to 2.49) and chronic diseases (RR=2.29, 95% CI 2.13 
to 2.46) excess mortality is much higher. Among men 
over 65 living alone, the highest excess mortality is due 
to mental diseases, suicides and accidents (RR=1.88, 95% 
CI 1.46 to 2.41).

In figure 2, the relative mortality for each coresiden-
tial status and group of causes is adjusted for age, educa-
tion, size of municipality and migratory status. Adjusted 
ratios for different residential situations tend to confirm 
results previously obtained from unadjusted estimates. In 
the 45–64 age interval, excess mortality is due to infec-
tious, endocrine and chronic illnesses, circulatory system 
diseases, and mental diseases, suicide and accidents—but 
not to cancer—among both women and men. At more 
advanced ages (65+) virtually all disadvantages affect 
women and men living with others (without a partner), 
except for deaths caused by mental diseases, suicides and 
accidents among men (RR=1.42, 95% CI 1.10 to 1.82).

DISCuSSIOn
While other studies34 41–44 focus on how selection into 
marriage of those with better health or how marriage 
itself protects against the risk of death, producing lower 
death rates among married people, this paper emphasises 
the positive selection effect of good health among those 
living alone at older ages. While mature adults living alone 
or those living with others constitute vulnerable subpop-
ulations in comparison to those living with spouses, at 

higher ages this is much less the case. For men past 75 
years of age and for women past 65 there is no differential 
mortality for those living alone. When those living alone 
begin to experience serious health problems, these results 
suggest that people tend to move in with others and even-
tually die in these situations. In fact, living alone among 
those who are seriously ill is unlikely, especially if one 
has the chance to live with others. For people living with 
others, the importance of differential mortality declines 
with age, though it never disappears entirely and, among 
women, levels of excess mortality remain near 40% above 
those for women with spouses. This dual pattern associ-
ated with age points to the existence of (i) direct effects 
of living arrangements on mortality through which living 
with a partner decreases the risk of death while living 
alone tends to increase it; and (ii) health- related selec-
tion effects on differential living arrangements whereby 
people with no spouse who have better health tend to 
be selected into living alone and those with worse health 
tend to be selected into living with others.45

Cause of death data illustrate the basic mechanisms 
involved and how they change with age. As expected, 
deaths due to cancer and other tumours are basically the 
same for people of different residential status, regardless 
of their age. For mature adults 45–64, patterns for both 
men and women are similar. Higher levels for people 
living with others in comparison with those living alone 
are found with endocrine and chronic diseases, but not 
for other causes. In the case of circulatory diseases and 
deaths due to mental problems and accidents, the oppo-
site is true with excess mortality higher among those 
living alone. This suggests that living alone may be more 
harmful for a person’s health when catastrophic health 
events occur (acute circulatory problems, suicides, acci-
dents30 31), though with processes related to chronic 
disease this does not happen. In later life (65+), the 
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Table 3 Number of deaths, unadjusted mortality rates (per thousands) by sex, broad age group and coresidential status for 
four groups of causes of death. relative mortality expressed as rate ratios

Men Women

Number of deaths 45–54 65+ 45–54 65+

Living with partner

Infectious, endocrine, chronic diseases and others 238 3030 106 1093

Cancer and tumours 876 3258 437 1010

Diseases of the circulatory system 331 2504 78 1030

Mental diseases, suicides, accidents and external causes 78 276 20 111

Living with others, no partner

Infectious, endocrine, chronic diseases and others 133 1004 60 2269

Cancer and tumours 207 565 164 892

Diseases of the circulatory system 92 834 37 2199

Mental diseases, suicides, accidents and external causes 45 76 15 178

Living alone

Infectious, endocrine and chronic diseases 73 611 18 1082

Cancer and tumours 104 565 59 720

Diseases of the circulatory system 72 587 28 1331

Mental diseases, suicides, accidents and external causes 26 79 9 126

Mortality rates

Men Women

45–64 95% CI 65+ 95% CI 45–64 95% CI 65+ 95% CI

Living with partner

Infectious, endocrine, 
chronic diseases and 
others

0.54 0.48 to 0.61 9.79 9.45 to 10.14 0.24 0.2 to 0.29 4.35 4.09 to 4.6

Cancer and tumours 2 1.87 to 2.14 10.53 10.17 to 10.89 1 0.91 to 1.09 4.02 3.77 to 4.26

Diseases of the circulatory 
system

0.76 0.68 to 0.84 8.09 7.78 to 8.41 0.18 0.14 to 0.22 4.1 3.85 to 4.35

Mental diseases, suicides, 
accidents and external 
causes

0.18 0.14 to 0.22 0.89 0.79 to 1 0.05 0.03 to 0.07 0.44 0.36 to 0.52

Living with others, no partner

Infectious, endocrine, 
chronic diseases and 
others

1.42 1.18 to 1.66 22.15 20.8 to 23.51 0.54 0.4 to 0.67 19.26 18.48 to 20.05

Cancer and tumours 2.2 1.9 to 2.5 12.47 11.44 to 13.49 1.47 1.24 to 1.69 7.57 7.08 to 8.07

Diseases of the circulatory 
system

0.98 0.78 to 1.18 18.4 17.16 to 19.64 0.33 0.22 to 0.44 18.67 17.9 to 19.44

Mental diseases, suicides, 
accidents and external 
causes

0.48 0.34 to 0.62 1.68 1.3 to 2.05 0.13 0.07 to 0.2 1.51 1.29 to 1.73

Living alone

Infectious, endocrine and 
chronic diseases

1.5 1.16 to 1.85 12.91 11.89 to 13.93 0.43 0.23 to 0.63 8.52 8.02 to 9.03

Cancer and tumours 2.14 1.73 to 2.55 11.94 10.96 to 12.91 1.42 1.05 to 1.78 5.67 5.26 to 6.09

Diseases of the circulatory 
system

1.48 1.14 to 1.82 12.4 11.4 to 13.4 0.67 0.42 to 0.92 10.49 9.93 to 11.05

Mental diseases, suicides, 
accidents and external 
causes

0.53 0.33 to 0.74 1.67 1.3 to 2.04 0.22 0.07 to 0.36 0.99 0.82 to 1.17

Continued
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Realtive mortality

Men Women

45–64 95% CI 65+ 95% CI 45–64 95% CI 65+ 95% CI

Living with others, no partner/living with partner

Infectious, endocrine, chronic 
diseases and others

2.6 2.09 to 3.23 2.26 2.1 to 2.43 2.22 1.61 to 3.04 4.43 4.12 to 4.76

Cancer and tumours 1.1 0.94 to 1.28 1.18 1.08 to 1.29 1.47 1.23 to 1.76 1.89 1.72 to 2.06

Diseases of the circulatory 
system

1.29 1.02 to 1.63 2.27 2.1 to 2.46 1.86 1.26 to 2.75 4.56 4.23 to 4.91

Mental diseases, suicides, 
accidents and external causes

2.69 1.82 to 3.92 1.88 1.44 to 2.43 2.94 1.5 to 5.73 3.42 2.7 to 4.34

Living alone/living with partner

Infectious, endocrine, chronic 
diseases and others

2.76 2.09 to 3.6 1.32 1.21 to 1.44 1.78 1.08 to 2.94 1.96 1.8 to 2.13

Cancer and tumours 1.07 0.86 to 1.31 1.13 1.03 to 1.24 1.42 1.08 to 1.86 1.41 1.28 to 1.55

Diseases of the circulatory 
system

1.95 1.49 to 2.53 1.53 1.4 to 1.68 3.77 2.45 to 5.8 2.56 2.36 to 2.78

Mental diseases, suicides, 
accidents and external causes

2.99 1.84 to 4.72 1.87 1.44 to 2.41 4.72 2.15 to 10.37 2.25 1.74 to 2.9

Table 3 Continued

picture changes substantially. Contrary to what occurred 
among mature adults, the situation of elderly people 
living with others is consistently worse than for those 
living alone. The sole exception to this are deaths due 
to falls and mental problems among men. This is strong 
observational evidence that people living with others at 
this age have substantially poorer baseline health than 
those living alone, itself the result of the selection effects 
mentioned earlier.

There is little research on the subject of excess mortality 
by residential status in the developed world. Most 
approaches to mortality make use of marital status though, 
as shown here, the effect of living alone exists net of the 
effect of marriage or partner status. The results presented 
here closely mirror those found for Belgium,31 both with 
respect to the levels of excess mortality as people age and 
because men make the change after about 75 and women 
after about 65. They also suggest that this pattern may 
be widespread and not limited to Spain (or to Belgium). 
Unfortunately, the Belgian study does not present results 
for cause of death, thus limiting comparisons.

The Finnish24 and Danish25 cases yield somewhat 
different results. Much as happens in Spain, the excess 
mortality of persons living alone and those living with 
others, in comparison to those with spouses, decreases 
with age. Unlike Spain, however, in Finland mature 
adults living alone are more likely to die than people in 
any other residential situation and levels of differential 
mortality are greater, especially among men. In old age, 
excess mortality for those living alone disappears in Spain, 
but not in Finland or Denmark. While excess mortality 
for those living with others persists in the three countries, 
it is considerably higher among Finish and Danish men.

This suggests that other factors may be in play related to 
the role of the family and the readiness of family members 

to care for kin with poor health.46 The threshold of poor 
health required for moving from living alone into living 
with others may be higher in Finland and Denmark than 
in Spain, leading to much higher levels of differential 
mortality for solo dwellers in Nordic societies relative to 
people living with partners. In individualistic societies like 
Finland or Denmark, the value placed on solo living may 
be higher than in Spain, leading to lower levels of active 
family intervention as people’s baseline health declines 
and a greater willingness in Nordic countries for people 
to continue living alone even with very poor health. The 
role of institutional interventions in Nordic countries 
designed to help people in very poor health continue to 
live alone may also be relevant.8

lIMItAtIOnS
Despite the ample sample used in this study, due to its obser-
vational population- based research design, only statistical 
associations are observed and hence strong causal claims 
are not strictly proven. Despite stratifying the sample (by sex 
and age) and controlling for several possible confounders 
(educational attainment, size of municipality and migratory 
status), the possibility always exists that unmeasured expo-
sures could influence the outcome if it were possible to take 
them into the account in the regression models.47 More-
over, our analysis of causes of death is mainly illustrative and 
exploratory because the small number of deaths in some 
categories precludes us from making robust statistical infer-
ences. Despite these words of caution, however, population- 
based research has traditionally contributed much to our 
understanding of health and ageing in modern society.

COnCluSIOnS
This paper contributes to clarifying the complex inter- 
relation between health status, residential options and 
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Figure 2 Mortality rate ratios (RR) (living with partner, living with others, living alone) for four groups of cause of death and 
two broad age groups adjusted by age, educational attainment, size of municipality and migratory status. Reference category 
(RR=1) is for people living with partners.

mortality with a large data set based on the Spanish 
population. Its value added is derived from the statis-
tical analysis of a large national data set that points to: 
(i) the existence of both direct effects of living arrange-
ments on mortality and health- related selection effects on 
differential living arrangements; (ii) the changing impor-
tance of both these effects over the life- cycle, with direct 
impacts of living arrangements on mortality prevailing 
among mature adults, and health- related selection 
effects prevailing among the elderly; and (iii) differential 
strengths of these effects in different national contexts 
(Spain or Belgium compared with Nordic countries). 
These findings provide a crucial framework that helps 
explain the often ambiguous and unclear results that the 

pertinent literature has often shown when looking at the 
implications of residential gradients for mortality.
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