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Abstract
Objective To identify modifiable factors associated with longevity among
adults aged 75 and older.

Design Population based cohort study.

Setting Kungsholmen, Stockholm, Sweden.

Participants 1810 adults aged 75 or more participating in the
Kungsholmen Project, with follow-up for 18 years.

Main outcome measure Median age at death. Vital status from 1987
to 2005.

Results During follow-up 1661 (91.8%) participants died. Half of the
participants lived longer than 90 years. Half of the current smokers died
1.0 year (95% confidence interval 0.0 to 1.9 years) earlier than
non-smokers. Of the leisure activities, physical activity was most strongly
associated with survival; the median age at death of participants who
regularly swam, walked, or did gymnastics was 2.0 years (0.7 to 3.3
years) greater than those who did not. The median survival of people
with a low risk profile (healthy lifestyle behaviours, participation in at
least one leisure activity, and a rich or moderate social network) was
5.4 years longer than those with a high risk profile (unhealthy lifestyle
behaviours, no participation in leisure activities, and a limited or poor
social network). Even among the oldest old (85 years or older) and
people with chronic conditions, the median age at death was four years
higher for those with a low risk profile compared with those with a high
risk profile.

Conclusion Even after age 75 lifestyle behaviours such as not smoking
and physical activity are associated with longer survival. A low risk profile
can add five years to women’s lives and six years to men’s. These
associations, although attenuated, were also present among the oldest
old (≥85 years) and in people with chronic conditions.

Introduction
An increasing proportion of the population in the developed
countries lives to very advanced age.1 Although our current
knowledge on the determinants of longevity is limited, the

general consensus is that longevity is a multifactorial
quantitative trait that is influenced by biological, environmental,
and psychosocial factors.2Among all these elements, modifiable
risk factors are especially relevant as they are amenable to
intervention. Lifestyle, social networks, and leisure activities
have been studied individually in relation to longevity in several
studies and others have examined the possible association of
these factors with longevity while taking into account their
coexistence and interactions.3-14 Only a few studies, however,
have examined the relation between the combinations of various
modifiable factors and longevity.15-17Among the previous studies
that have included the oldest old population (≥85 years),8-17 only
four had an observational period longer than 10 years.8 9 12 16

Briefly, studies have shown that lifestyle factors such as
smoking,3 4 10 11 13 14 16 alcohol consumption,3 4 and body weight
(both underweight and overweight),8 16 can predict mortality in
elderly people. However, it is uncertain whether these
associations are applicable to the oldest old. Indeed, studies
have indicated that the relation between certain lifestyle factors
andmortality may differ among those aged 75 or older compared
with younger adults.7-9 14 16 Results concerning the association
between social network and mortality among the elderly
population have been controversial.18 Finally, previous reports
have supported the hypothesis that the associations between
leisure time activity, especially physical activity,4-6 12 13 16 and
survival among the elderly population are positive, although
these relations have not been confirmed in other studies.11

We examined the associations of independent and combinations
of various modifiable factors with median age at death in a
cohort aged 75 or more years at entry to the Kungsholmen
Project in central Stockholm, Sweden, that was followed for 18
years. Unlike previous studies that reported the associations in
terms of relative risks or hazard ratios, we used absolute values,
such as differences in survival among different groups.
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Methods
The study was carried out as part of the Kungsholmen Project,
a community based longitudinal study on aging and dementia.
A detailed description of the study population and the baseline
survey has been previously published.19 20 Briefly, the initial
cohort included all registered inhabitants in the Kungsholmen
district of central Stockholm who were aged 75 years or older
at baseline (October 1987). Of the 2368 eligible participants
living at home or in institutions, 181 died, 69 moved out of the
area before the baseline examination, and 308 refused to
participate, leaving 1810 participants (76.4%) who undertook
the baseline survey for the current analysis.

Data collection
Data on personal characteristics (age, sex, occupation, and
education) at baseline was obtained from participants through
a face to face interview with trained nurses, following standard
protocols.19 20 Educational level was measured as total years of
formal schooling. Socioeconomic status was evaluated on the
basis of both education and occupation. Education was divided
into primary (<8 years) and secondary or above (≥8 years). We
used a questionnaire developed by an expert in occupational
medicine to assess occupation based socioeconomic status.
Information collected about lifetime work activities included
employer, job title, period of employment, and tasks for all jobs
lasting at least six months. We grouped lifetime occupational
experiences according to the Swedish socioeconomic
classification system.21 The main occupation was defined as the
longest job during lifetime, classified as manual work or
non-manual work.22

Information on smoking and alcohol consumption was obtained
from baseline data or, if information was missing at baseline,
from data collected at the first follow-up three years after
baseline. Smoking history was assessed by asking participants
whether they had ever smoked. Smokers and former smokers
were asked how long they had smoked and the number of
cigarettes smoked per day. Former smokers were also asked at
what age they had stopped smoking. We categorised smoking
status as current, former, and never.23

Alcohol consumption was categorised as yes or no. At baseline,
only 6% of the participants reported being heavy drinkers (>168
g ethanol per week for men and >112 g ethanol per week for
women).We calculated bodymass index as weight (kg) divided
by the square of the height (m) using direct measures, and we
used standard cut-offs to categorise the participants as
overweight (body mass index >25), of normal weight (20-25),
or underweight (<20).24

Information on leisure activities and social networks was
obtained from participants through face to face interviews
carried out by trained nurses during the baseline survey.19 20

Participants were asked whether they regularly engaged in any
particular activities or belonged to any organisations. If so, they
were asked to specify the types of activities or organisations
and to report the frequency of participation. We grouped the
reported activities into mental, physical, social, and productive
according to the classification adopted in previous studies.25
The frequency of participation in any leisure activities was
initially recorded as daily, weekly, monthly, or annually. On
the basis of the answers, we categorised the frequency as no
participation, daily to weekly participation, and monthly
participation. Owing to the statistical power of the study, we
analysed survival in relation to participation in each type of
activity (at least monthly) compared with no participation.
Participants were assigned to a particular group if they

participated in at least one of that group’s activities. Mental
activities included reading books or newspapers, writing,
studying, doing crossword puzzles, painting, or drawing.
Physical activities encompassed swimming, walking, or
gymnastics. Social activities consisted of attending the theatre,
concerts, or art exhibitions; traveling; playing cards or games;
or participating in social groups or an organisation for older
people. Productive activities included gardening, housekeeping,
cooking, working for pay after retirement, doing volunteer work,
and sewing, knitting, crocheting, or weaving.
To determine the extent of social networks, we asked
participants about marital status, living arrangements,
parenthood, and friendships. We also asked about frequency of
contact with children and friends or relatives and how satisfied
participants were with the frequency of those contacts. On the
basis of their answers, we grouped the participants into the three
social network categories of rich, moderate, and limited or
poor.26 The group with a rich social network included those who
were married and lived with someone, had children with whom
they were in daily to weekly contact and found this level of
contact satisfactory, and had relatives or friends with whom
they were in daily to weekly contact and found this level of
contact satisfactory. The group with a moderate social network
included those who had any two of the three elements. The
group with a limited or poor social network included those who
had any one or none of the three elements.
If participants were not able to answer the questions (for
example, they had cognitive impairment or dementia), then we
interviewed an informant, usually someone who was next of
kin.
We classified a disease as chronic if it had one or more of the
following characteristics: was permanent; was caused by
non-physiological changes leading to irreversible damage to a
tissue, organ, or system; required rehabilitation; or required a
long period of care.27 Multimorbidity was defined as the
existence of two or more chronic diseases in one individual; we
did not define index diseases.28We ascertained the participants’
history of chronic diseases using the computerised Stockholm
inpatient register system, which covers the period 1969 to 1989
(before baseline). The International Classification of Diseases
(eighth revision) was used for all diagnoses in the inpatient
register system.
Information about the vital status of the participants in 2005
was derived from death certificates provided by Statistics
Sweden.

Statistical analysis
As participants entered in the study at various ages, we analysed
baseline age as a confounder and not as a main exposure of
interest in the analyses.
The median age at death was the age at which half of the
participants had died and the other half were still alive. Survival
time was censored for those who were still alive at the end of
the study (31 August 2005). We used Laplace regression to
model the median age at death as a function of lifestyle factors,
leisure activities, and social network.29 Firstly, we estimated
differences in median age at death separately by eachmodifiable
factor in age adjusted models. Secondly, we simultaneously
adjusted for all the modifiable factors and personal
characteristics that were statistically significant in the age
adjusted models. Because elderly people often experience
chronic illnesses that can affect their lifestyle, we further
adjusted for number of chronic conditions.28
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Laplace regression is a statistical model that makes inferences
on centiles (for example, median) of survival time conditionally
on covariates, while taking into account the presence of censored
observations. In the absence of covariates, Laplace regression
provides estimates of survival centiles similar to the
non-parametric Kaplan-Meier method. However, unlike
Kaplan-Meier analysis, Laplace regression allows researchers
to model the association between continuous exposures,
adjusting for confounders, and to assess interactions in
predicting survival time.30

The proportion of missing covariate data was 4% for leisure
activities, 19% for bodymass index, 28% for smoking, and 32%
for alcohol consumption. We carried out a complete case
analysis based on 60% of the cohort. A sensitivity analysis was
done for missing data, with multivariate imputation by chained
equations (MICE) to obtain 50 imputed datasets.31 We pooled
the estimates using Rubin’s rule to obtain valid statistical
inferences.32 All the relevant variables included in the major
analyses were used in the multiple imputation models, as was
the outcome (age at death).
In the secondary analysis we investigated the relation between
various combinations of modifiable factors and median age at
death. We defined a reference group as participants with a high
risk profile. This group included all participants who had
unhealthy lifestyle factors (were overweight or underweight
and were current or former smokers), a limited or poor social
network, and did not engage in any leisure activities. We
estimatedmedian age at death for this group and then compared
this with the median age at death for three other groups: those
with a moderately high risk profile, those with a moderately
low risk profile, and those with a low risk profile. The
moderately high risk profile included those participants with at
least two of the three risk factors and therefore included those
active in at least one leisure activity but who had a poor or
limited social network and unhealthy lifestyle factors; or those
with a moderate or rich social network but who had unhealthy
lifestyle factors and were not engaged in any leisure activities;
or those with healthy lifestyle factors (normal weight and never
smoked) but who had a limited or poor social network and were
not engaged in any leisure activities. The moderately low risk
profile included those with only one of the three risk factors
and therefore included those active in at least one leisure activity
and with a moderate or rich social network but with unhealthy
lifestyle factors; or those with a moderate or rich social network
and healthy lifestyle factors but who were not engaged in any
leisure activities; or those with healthy lifestyle factors who
were active in at least one leisure activity but who had a limited
or poor social network. The low risk profile included those who
had healthy lifestyle factors, had a rich or moderate social
network, and engaged in at least one leisure activity.

Results
Table 1⇓ shows the personal characteristics, lifestyle factors,
extent of social networks, leisure activities, and health status of
the participants by survival status at 18 years of follow-up. The
mean (standard deviation) age at the end of follow-up was 96.1
(3.0) years for survivors and 89.5 (5.4) years for non-survivors.
Survivors were more likely than non-survivors to be women,
be highly educated, have healthy lifestyle factors, have a better
social network, and participate in more leisure activities.
During the 18 years of follow-up, 149 (8.2%) participants
survived and 1661 (91.8%) did not. Overall, 50% of the
participants lived to be 90.0 years or older (median age at death).

Table 2⇓ shows the differences in median age at death across
the potentially relevant factors. In the age adjusted models,
median age at death for participants of normal weight or who
had never smoked was about one year longer than those who
were underweight (difference in median age at death −1.1, 95%
confidence interval −1.7 to −0.4) and current smokers (−1.3,
−2.2 to −0.4). Participants who consumed alcohol survived a
median of 1.3 years (95% confidence interval 0.7 to 1.8) longer
than never drinkers. Half of the participants with a rich social
network lived at least 1.6 years (95% confidence interval 0.8 to
2.5) longer than those with a limited or poor social network. Of
all the leisure activities, physical activity was associated with
the largest difference in median survival; those who were
physically active survivedmore than two years longer than those
whowere physically inactive (differences in median age at death
2.3 years, 95% confidence interval 1.5 to 3.1).
The multivariable model controlled for all factors that were
significantly associated with survival in the age adjustedmodels.
The associations between most factors and survival remained
similar in direction and magnitude, except for rich social
network and mental activity where the differences in median
survival were no longer statistically significant. Further
adjustment for multimorbidity attenuated the differences in
median survival. Social network did not follow this pattern, as
after controlling for multimorbidity people with a rich social
network clearly survived longer than people with a limited or
poor social network. The magnitude and direction of the
differences in median age at death based on the main analysis
of complete data and the sensitivity analysis of multiple
imputations were similar (table 2).
Table 3⇓ shows the differences in median age at death between
the group with the high risk profile (reference group) and the
other three groups. The figure⇓ shows the median age at death
in all four groups for the entire population and stratified by sex,
age at baseline, and number of chronic conditions. Overall, after
age 75, lifestyle behaviours such as never smoking, participating
in at least one leisure activity, and having frequent contact with
children or friends and relatives (and being satisfied with this
contact) were associated with survival. Median survival for
those in the group with the low risk profile was almost five
years longer than that in the group with the high risk profile
(table 3). The median age at death was about 83 years for those
with a high risk profile and 88 years for those with a low risk
profile (figure). Stratified analysis by sex showed that the
median age at death was higher for women than for men. The
difference in median age at death between people with a low
risk profile and those with a high risk profile was six years for
men and five years for women (table 3). Stratification by age
showed that even in the oldest old participants (≥85 years) the
median age at death was higher (4.7 years more) if participants
belonged to the group with the low risk profile (table 3).
Finally, stratified analysis by health conditions revealed that
the median age at death for participants with more than one
chronic condition who belonged to the group with the low risk
profile was 87 years, around five years older than those in the
group with the high risk profile (median age at death 82 years,
figure)

Discussion
In this longitudinal study of 1810 older participants followed
up for 18 years, several lifestyle behaviours were associated
with longevity, even after age 75 and independently of health
status. Certain health behaviours remained predictive of survival
even among the oldest old (≥85 years) and those with
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multimorbidity. To the best of our knowledge this is the first
study that directly provides information about differences in
longevity according to several modifiable factors.

Lifestyle factors and survival
Smokers who survived to 75 years had a one year shorter median
survival than those who had never smoked. In the Kungsholmen
Project population, 83% of the former smokers had quit smoking
15 to 35 years before baseline and 17% had quit five to 14 years
before baseline. The pattern of survival in all former smokers
in the study population was the same as that of never smokers.
In line with our results, previous studies have found an inverse
association between smoking and survival among elderly
people,11 13 16 whereas other studies have failed to find an
association.8 9 12 Our results confirm the negative association
between smoking and survival even in old age, and that quitting
smoking in middle age reduces the effect on mortality. Because
most former smokers in the study had quit smoking 15 to 35
years before baseline, it is not clear if quitting smoking five to
14 years before baseline may still be associated with survival
in elderly people, although this seems to be suggested by our
results.

Leisure activities and survival
The positive association between leisure activity, especially
regular physical activity, and longevity found in our analysis
confirms the results of some previous studies12 13 16 but not
others.11Although the present analysis cannot provide a definite
answer about whether the association between lack of physical
activity and shorter survival reflects the effect of illness present
at baseline, we were able to minimise the confounding effect
by adjusting for morbidity and multimorbidity at baseline. After
adjustment the association between physical activity and survival
was still significant. Moreover, we cannot verify whether
physical activity levels reported at baseline were important in
themselves or were indicators of an individual’s lifetime history
of physical activity.

Combinations of modifiable factors and
survival
Our results on the associations between various combinations
of modifiable factors and median age at death showed that
compared with their respective high risk profile groups, men
with a low risk profile gained more years of survival than
women with a low risk profile: the women by five years and
the men by six years. Even among those aged 85 years or more,
the median age at death could be four years higher if the
participants had a healthy lifestyle, a rich or moderate social
network, and engaged in at least one leisure activity. Finally,
the median age at death for people with more than one chronic
condition but who belonged to the group with the low risk
profile was 87 years, five years later than those with a high risk
profile.
Only a few studies have investigated the relation between
combinations of modifiable factors and survival. In the Survey
in Europe on Nutrition and the Elderly: a Concerted Action
(SENECA) study, researchers developed a lifestyle score by
combining three lifestyle factors (non-smoking, physical activity,
and quality of diet) and found a strong relation between a healthy
lifestyle score and survival.15Another study pooled five healthy
behaviours (based on smoking, alcohol consumption, diet, body
mass index, and physical activity) and investigated the relation
between this group of healthy behaviours and mortality. They
found that the hazard ratio in men with a low lifestyle score was

statistically higher than in men with a high lifestyle score.17
Researchers working with the Physicians’ Health Study cohort
found that the probability of surviving to age 90 was 54% for
those with no adverse factors (those who had never smoked,
had normal blood pressure and weight, did not have diabetes,
and were moderately physically active).16 Our results were
similar to the results of those studies in which the probability
of survival was significantly higher among those with the
healthier lifestyle scores than among those with less healthy
lifestyle scores.

Strengths and limitations of the study
The major strengths of our study were that the study population
was from the general population, including people living at
home and in institutions; the study design was prospective; the
data on extensive modifiable factors were substantial; and
follow-up was long-term. Additionally, we accounted for
possible reverse causality by considering only the baseline
ascertainment of chronic conditions. All previous studies have
examined variation in the risk, hazard, or rate ratio of mortality
in relation to selected modifiable factors. The interpretation of
these commonly used measures of association may not be easy
to communicate to patients or to the general public.
The drop-out rate at baseline of the Kungsholmen Project was
23.6% (558/2368), mainly due to refusal (12.4%), death (7.6%),
and moving from the area (3.6%). The personal characteristics
of those who refused to participate and those who moved did
not differ from those of the participants. Only the 181 who
dropped out due to death differed from participants, as they
were older and more often men. It is likely that those drop-outs
led to an overestimation of the median age at death, especially
for the oldest old (≥85 years) men.
Any interpretation of the results needs to take survival selection
into account33 (in this case before age 75). This is especially
true for factors that show an inverse association with mortality.
The positive associations with mortality are more likely to be
simply underestimated. On the other hand, our study population
included people who survived to at least 75 years, which enabled
us to investigate the associations of independent and
combinations of various modifiable factors with survival in a
very old population (≥75 years). This is particularly relevant
given the limited current knowledge about the relations between
such modifiable factors and longevity.
In our study only a small proportion of people had a high alcohol
consumption. Thus alcohol consumption, which was mostly
moderate, may have protected against mortality. However,
because of the high rate of missing data (32%) we cannot rule
out the possibility that this result may be heavily affected by
information bias.34

Although we adjusted for many factors potentially associated
with longevity, our analysis did not include all variables that
may be associated with longevity (such as quality of diet).
Further analyses are also needed to examine the association
between incident morbidity and survival. Moreover, we could
not assess the relations between changes in modifiable factors
over the lifespan and survival because we assessed exposures
only at baseline. Furthermore, repeated measurements of
exposure would have provided a better understanding about
whether accumulation of factors over the lifetime affects the
associations between lifestyle or social factors and survival. In
addition, whether extra years of life gained through increased
longevity are spent in good or bad health is a crucial question,
which we did not address in this study.
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Ignoring missing data in complete case analysis can potentially
lead to biased estimates.35However, the small differences in the
results of complete case and multiple imputation analyses in
this study suggest that missing data had little impact on the
observed findings.

Conclusions
The associations between leisure activity, not smoking, and
increased survival still existed in those aged 75 years or more,
with women’s lives prolonged by five years and men’s by six
years. These associations, although attenuated, were still present
among people aged 85 or more and in those with chronic
conditions. Our results suggest that encouraging favourable
lifestyle behaviours even at advanced ages may enhance life
expectancy, probably by reducing morbidity.
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What is already known on this topic

Lifestyle factors such as smoking, alcohol consumption, and being underweight or overweight predict mortality among the elderly
population
It is uncertain whether these associations are applicable to the oldest old (≥85 years) because of mixed results

What this study adds

Lifestyle behaviours such as smoking and physical activity predict survival even after age 75
The associations of leisure activity and not smoking with increased life expectancy were still present among those aged 85 or more and
those with chronic conditions

Tables

Table 1| Characteristics of study population by survival status at 18 years of follow-up

No (%) who died (n=1161)No (%) alive (n=149)Total (n=1810)Characteristics

89.5 (5.4)96.1 (3.0)—Mean (SD) age at end of follow-up (years)

Sex:

1249 (90.6)129 (9.4)1378 (76.1)Women

412 (95.4)20 (4.6)432 (23.9)Men

Education (years):

898 (93.7)60 (6.3)958 (53.5)<8

748 (89.7)86 (10.3)834 (46.5)≥8

Socioeconomic status:

544 (91.9)48 (8.1)592 (63.6)Non-manual

316 (93.2)23 (6.8)339 (36.4)Manual

Lifestyle factors

Body mass index:

227 (95.8)10 (4.2)237 (16.1)<20 (underweight)

687 (89.2)83 (10.8)770 (52.4)20-25 (normal weight)

416 (90.0)46 (10.0)462 (31.5)≥25 (overweight)

Smoking status:

874 (91.3)83 (8.7)957 (73.9)Never smoked

171 (91.9)15 (8.1)186 (14.4)Former smoker

145 (95.4)7 (4.6)152 (11.7)Current smoker

Alcohol consumption:

727 (90.3)78 (9.7)805 (65.4)Yes

400 (94.1)25 (5.9)425 (34.6)No

Social network:

89 (84.8)16 (15.2)105 (5.8)Rich

1240 (91.8)110 (8.2)1350 (74.6)Moderate

332 (93.5)23 (6.5)355 (19.6)Limited or poor

Leisure activities

Mental:

645 (90.5)68 (9.5)713 (41.2)Yes

935 (92.0)81 (8.0)1016 (58.8)No

Social:

305 (85.9)50 (14.1)355 (20.5)Yes

1275 (92.8)99 (7.2)1374 (79.5)No

Physical:

121 (82.9)25 (17.1)146 (8.4)Yes

1459 (92.2)124 (7.8)1583 (91.6)No

Productive:
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Table 1 (continued)

No (%) who died (n=1161)No (%) alive (n=149)Total (n=1810)Characteristics

440 (87.8)61 (12.2)501 (29.0)Yes

1140 (92.8)88 (7.2)1228 (71.0)No

Health status

No of chronic conditions*:

568 (86.1)92 (13.9)660 (36.5)0

428 (90.3)46 (9.7)474 (26.2)1

665 (98.4)11 (1.6)676 (37.3)≥2

*Includedmalignancy, respiratory tract disease, mental disorders, endocrine disease, blood disease, neurosensorial disease, musculoskeletal disease, cardiovascular
disease, urological disorders, and digestive disorders.

No commercial reuse: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2012;345:e5568 doi: 10.1136/bmj.e5568 (Published 30 August 2012) Page 7 of 10

RESEARCH

 on 10 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.e5568 on 30 A
ugust 2012. D

ow
nloaded from

 

http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://www.bmj.com/


Table 2| Differences in median age at death (95% confidence intervals) at 18 year follow-up

Differences (95% CI) in median age at death (years)

Variables Multiple imputation†
Multivariate

adjusted+multimorbidityMultivariate adjusted*Age adjusted

Personal characteristics:

2.0 (1.3 to 2.7)‡2.2 (1.3 to 3.1)‡2.4 (1.7 to 3.2)‡1.8 (1.5 to 2.2)‡Women v men

0.4 (−0.3 to 1.0)0.7 (−0.1 to 1.5)0.9 (0.2 to 1.7)‡1.0 (0.7 to 1.3)‡High v low education

—§—§—§0.4 (−0.3 to 1.2)Non-manual v manual work

Lifestyle factors:

−0.6 (−1.4 to 0.3)−0.8 (−1.7 to 0.2)−1.5 (−2.4 to −0.6)‡−1.1 (−1.7 to −0.4)‡Underweight v normal weight

0.2 (−0.6 to 1.0)−0.1 (−0.8 to 0.8)−0.4 (−1.2 to 0.4)0.0 (−0.6 to 0.6)Overweight v normal weight

0.7 (−0.3 to 1.6)0.2 (−0.7 to 1.1)0.3 (−0.6 to 1.3)0.3 (−0.5 to 1.0)Former v never smokers

−1.2 (−2.2 to −0.2)‡−0.7 (−1.7 to 0.2)−0.9 (−1.9 to −0.0)‡−1.3 (−2.2 to −0.4)‡Current v never smokers

0.5 (−0.2 to 1.2)0.5 (−0.3 to 1.2)0.8 (0.1 to 1.6)‡1.3 (0.7 to 1.8)‡Alcohol v no alcohol consumers

Social networks:

2.7 (0.9 to 4.6)‡1.9 (0.6 to 3.2)‡0.7 (−0.6 to 2.1)1.6 (0.8 to 2.5)‡Rich v limited or poor

0.4 (−0.4 to 1.1)−0.5 (−1.2 to 0.3)−0.5 (−1.4 to 0.3)0.0 (−0.6 to 0.6)Moderate v limited or poor

Leisure activities (yes v no):

0.3 (−0.3 to 0.9)−0.1 (−0.8 to 0.6)0.0 (−0.7 to 0.8)1.0 (0.7 to 1.3)‡Mental

1.1 (0.4 to 1.8)‡1.0 (0.1 to 1.8)‡0.9 (0.0 to 1.7)‡1.8 (1.3 to 2.2)‡Social

1.9 (0.6 to 3.1)‡1.4 (0.2 to 2.7)‡2.0 (0.7 to 3.3)‡2.3 (1.5 to 3.1)‡Physical

1.1 (0.3 to 1.9)‡0.9 (0.1 to 1.7)‡1.2 (0.3 to 2.1)‡1.3 (0.8 to 1.8)‡Productive

Health status¶:

−1.4 (−2.2 to −0.5)‡−0.6 (−1.6 to 0.3)—§−2.0 (−2.4 to −1.6)‡1 v 0 chronic conditions

−3.7 (−4.4 to −3.0)‡−2.7 (−3.8 to −2.0)‡—§−4.7 (−5.2 to −4.2)‡≥2 v 0 chronic conditions

*Adjusted for all variables that were statistically significant in age adjusted models.
†Multiple imputation analysis based on 50 imputed datasets and estimates combined using Rubin’s method. All variables included in age adjusted models were
used in multiple imputation models. The model was adjusted for all variables that were statistically significant in age adjusted models and for multimorbidity.
‡P<0.05.
§No estimate available because the factor was not included in the model.
¶Includedmalignancy, respiratory tract disease, mental disorders, endocrine disease, blood disease, neurosensorial disease, musculoskeletal disease, cardiovascular
disease, urological disorders, and digestive disorders.
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Table 3| Differences in median age at death at 18 years of follow-up for four risk profile groups, in entire population and in strata by sex,
age groups, and health status

Differences (95% CI) in median age at death (years)*

High risk profile (n=30)Variables Low risk profile (n=48)
Moderately low risk profile

(n=281)
Moderately high risk profile

(n=182)

5.4 (3.0 to 7.8)†3.6 (2.6 to 4.6)†2.1 (1.1 to 3.1)†ReferenceEntire population

Stratified by sex:

5.3 (3.1 to 7.6)†3.3 (2.1 to 4.5)†2.0 (0.8 to 3.2)†ReferenceWomen

6.3 (−1.4 to 14.0)3.6 (2.1 to 5.1)†2.4 (0.7 to 4.0)†ReferenceMen

Stratified by age (years):

6.1 (4.1 to 8.1)†3.5 (2.2 to 4.8)†2.2 (0.8 to 3.5)†Reference75-84

4.0 (0.8 to 7.2)†3.0 (1.4 to 4.5)†0.9 (−0.5 to 2.2)Reference≥85

Stratified by No of chronic
conditions‡:

3.0 (0.7 to 5.4)†1.0 (−1.1 to 3.2)1.0 (−1.0 to 3.1)Reference0

4.7 (0.9 to 8.4)†3.7 (2.6 to 4.9)†1.3 (0.2 to 2.4)†Reference≥1

Low risk profile=healthy lifestyle behaviours, participation in at least one leisure activity, and a rich or moderate social network; high risk profile=unhealthy lifestyle
behaviours, no participation in leisure activities, and a limited or poor social network.
*Results were adjusted for education and, if applicable, for age and sex.
†P<0.05.
‡Includedmalignancy, respiratory tract disease, mental disorders, endocrine disease, blood disease, neurosensorial disease, musculoskeletal disease, cardiovascular
disease, urological disorders, and digestive disorders.
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Figure

Median age at death in four risk groups according to combinations of modifiable factors among entire population, men and
women separately, older adults (75-84 years) and oldest old adults (≥85 years), and by status of chronic conditions. Results
were from Laplace regression, adjusted for education
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