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Abstract

Objectives: There is an increasing research interest in factors that characterize those who reach exceptionally old ages.
Although loneliness is often associated with an increased risk for premature mortality, its relationship with reaching lon-
gevity is still unclear. We aimed to quantify the association between (social/emotional) loneliness and the likelihood of
reaching the age of 90 years in men and women separately.

Methods: For these analyses, data from the Longitudinal Aging Study Amsterdam (LASA) were used. Loneliness, social
loneliness, and emotional loneliness were assessed at baseline using the 11-item De Jong-Gierveld scale in 1992-1993 (at
age 64-85 years). Follow-up for vital status information until the age of 90 years was 99.5% completed. Multivariable-
adjusted Cox regression analyses with a fixed follow-up time were based on 1,032 men and 1,078 women to calculate risk
ratios (RR) of reaching 90 years.

Results: No significant associations were observed between loneliness and reaching 90 years in both men (RR, 0.90; 95%
confidence interval [CI], 0.70-1.14) and women (RR, 0.98; 95% CI, 0.83-1.14). Social loneliness was significantly associ-
ated with a reduced chance of reaching 90 years in women (RR, 0.82; 95% CI, 0.67-0.99).

Discussion: The current analyses did not show support for the existence of a meaningful effect of loneliness on reaching
longevity in both sexes. When investigating specific dimensions of loneliness, we observed that reporting social loneliness
was associated with reaching 90 years in women. This indicates that, for women, a large and diverse personal network at
an older age could increase the probability of reaching longevity. However, replication of our findings in other cohorts is
needed.
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With an increasing number of individuals reaching excep-  long-lived individuals. Apart from the added years to life,
tionally old ages, there is an increasing research interest ~ human longevity has also been associated with delayed
in identifying factors that characterize this group of  morbidity (Andersen et al., 2012). Therefore, identifying
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factors that are associated with reaching longevity might
contribute to the understanding of promoting both longer
and healthier life spans. Human longevity is mostly defined
as reaching a specific age that exceeds the life expectancy
(U.S. Department of Health and Human Services, 2001).
To date, several studies have identified genetic and lifestyle-
related factors that are associated with reaching longevity,
mostly defined as reaching the age of 90 years (Brandts &
van den Brandt, 2018, 2019; Edjolo et al., 2013; Rantanen
et al., 2012; Revelas et al., 2018; Wilhelmsen et al., 2011;
Yates et al., 2008). Few studies investigated the relationship
between psychosocial factors and longevity. Recently, two
prospective cohort analyses reported a positive association
between optimism and social integration and reaching the
age of 85 years (Lee et al., 2019; Trudel-Fitzgerald et al.,
2019). While these positive psychosocial traits seem to in-
crease the probability of reaching longevity, analyses on
negative psychosocial traits, such as loneliness, in relation
to the probability of reaching longevity have not yet been
performed.

Loneliness is defined as a perceived lack of social re-
lationships and unfulfilled intimacy (de Jong-Gierveld,
1989). Additionally, loneliness can be further distinguished
by emotional loneliness and social loneliness. Emotional
loneliness refers to a perceived lack of intimacy or close
emotional attachment in relationships, whereas social lone-
liness refers perceived lack of a broader group of contacts
or engaging in a social network (de Jong-Gierveld et al.,
2018).

Loneliness is common among older individuals, and the
prevalence seems to increase with age, especially at older
ages (75+ years; Luhmann & Hawkley, 2016). Based on
surveys, it is estimated that around 25% of individuals
aged 45-79 years report moderate or serious loneliness. In
individuals aged 80+ years, this is estimated to be around
43% (de Jong Gierveld, 1998; Pinquart & Sorensen, 2001).
Loneliness has often been linked to an increased chance of
premature death. In a meta-analysis on loneliness and mor-
tality, loneliness was associated with all-cause mortality in
both men and women (Rico-Uribe et al., 2018). Another
meta-analysis indicated that the association between lone-
liness and mortality risk was similar to other well-estab-
lished risk factors for mortality (Holt-Lunstad et al., 2015).
Berkman et al. (2000) have presented a conceptual model
on how (a lack of) social interaction might influence health
(Berkman et al., 2000). They describe three downstream
pathways through which these psychosocial mechanisms
may influence health and longevity namely, via health
behavioral-, psychological-, and physiologic pathways
(Berkman et al., 2000). In line with this conceptual model,
other researchers have suggested that loneliness is associ-
ated with a reduced capacity of self-regulation (Hawkley &
Cacioppo, 2010) and unhealthy lifestyle habits (Hawkley
et al., 2009; Lauder et al., 2006. Although several studies
observed a positive association between loneliness and
mortality, this does not necessarily mean that loneliness will

be associated with a decreased probability of reaching lon-
gevity as well. During the aging process, different contex-
tual conditions might influence the survival curve, the effect
that relevant factors might have the risk of mortality might
converge or crossover across different stages of life, and the
role of chance on mortality is substantial (McDonald &
Ruhe, 2011; Salaris, 2015). Therefore, studies on mortality
are more suitable for identifying factors that are associated
with premature mortality, which occurs at every stage of
the life course, rather than identifying factors that are as-
sociated with reaching exceptionally high ages. In terms
of causality, inspired by the causal pie model of Kenneth
Rothman (Rothman, 1976; Rothman & Greenland, 2005),
studies on mortality might hint toward factors that act as
a component cause for reaching longevity. However, these
factors do not necessarily add up to a sufficient cause for
reaching longevity because the outcome (longevity) is not
yet known. As a result, a factor might be associated with pre-
mature mortality and not with longevity and vice versa. In
addition, it has been observed that the relationship between
loneliness and mortality became weaker with increasing
age of the participants (Holt-Lunstad et al., 2015), which
could indicate that long-lived individuals are more resilient
to the harmful effects of loneliness. Using data from the
Longitudinal Aging Study Amsterdam (LASA) cohort, we
aimed to quantify the relationship between loneliness and
the likelihood of reaching the age of 90 years. Because men
and women follow different survival patterns (e.g., women
have a higher overall probability of reaching 90 years com-
pared to men), all analyses were stratified by sex.

Method

Study Design and Population

The LASA is a prospective cohort study initiated in 1992
to study the physical, emotional, cognitive, and social func-
tioning of individuals aged 55-84 years in the Netherlands.
In 1992, a sample was recruited from 11 municipal regis-
tries within three representative geographic regions in
the Netherlands for the Living Arrangements and Social
Networks of Older Adults program (LSN). Participants re-
cruited for this study were born between 1908 and 1937,
with an oversampling of older individuals and males. The
initial response rate was 62% (7 = 3,805). From this sample,
3,677 surviving participants were contacted for the first
LASA cycle (1992-1993) on average 11 months after the
LSN interview, with a response rate of 85%. Examinations
were performed at the participants’ homes, and re-examin-
ations took place about every 3 years. Trained interviewers
conducted interviews, and additional data were obtained
using a questionnaire. During the interviews, the partici-
pants were also asked for permission to participate in a
separate medical interview. Clinical measurements were
taken during the medical interview, and the interviewer
asked additional questions. Detailed information on the
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data collection procedures has been described elsewhere
(Huisman et al., 2011).

Mortality follow-up was done by record linkage to the
municipal population registries, Basisregistratie Personen
(BRP). The last date of mortality follow-up for this study
was August 1, 2018. Because only a part of the full cohort
was “at risk” of reaching the age of 90 years at this date,
the analyses were restricted to participants born before
August 2, 1928 (Figure 1). Of these, follow-up for mor-
tality was 99.5% completed. After exclusion of partici-
pants with missing data information on loneliness (1 = 62),
1,032 men and 1,078 women were included for the ana-
lyses (Figure 1).

Exposure Assessment and Outcome

Loneliness has been assessed at baseline by using a valid-
ated 11-item De Jong-Gierveld scale (de Jong-Gierveld &
Kamphuls, 1985) in 1992-1993. De Jong-Gierveld scale
was proved to have good psychometric properties, in pre-
vious studies in the Netherlands (van Tilburg & Leeuw,
1991). Items scores have been computed into an overall
measure of loneliness ranging from 0 (no loneliness) to 11
(severe loneliness). Loneliness was also computed into a di-
chotomous variable, in which a participant is considered
mildly or severely lonely at a cutoff score of >3 on the lone-
liness scale, as has been done in other studies before (van
Tilburg & de Jong, 1999).

Two dimension of loneliness can be further distinguished
from the overall loneliness scale items, namely emotional
loneliness (range 0-6) and social loneliness (range 0-5).
Participants who scored >2 out of six emotional loneliness

items were considered emotionally lonely. Those scoring >2
out of five social loneliness items were considered socially
lonely (van Tilburg & de Jong, 1999). Reaching the age of
90 years (yes/no) was used as an outcome measure.

Statistical Analyses

Baseline characteristics were presented with mean values
for continuous variables and with percentages for catego-
rical variables. Characteristics were presented by survival
status at age 90 years and experienced loneliness at base-
line, both stratified by sex. The association between lone-
liness and the likelihood of reaching 90 years was assessed
using age- and multivariable-adjusted Cox regression
models with a fixed follow-up time (Breslow, 1974; Nijem
et al., 2005). Huber—White sandwich estimator was used
to calculate standard errors to account for underdispersion
(Barros & Hirakata, 2003). For the multivariable-adjusted
analyses, a priori confounders were selected based on lit-
erature and directed acyclic graphs. Baseline age (years,
continuous), educational level (primary/lower vocational,
junior/senior high school, and higher vocational/univer-
sity), and marital status (never married, married, divorced,
and widowhood) were selected as confounders for our
main analyses. Additional adjustments were made for
number of (selected) chronic diseases at baseline (0, 1,
2, 3, or more from nonspecific lung diseases, cardiac dis-
eases, peripheral artery disease, diabetes mellitus, stroke,
arthritis, and malignancies) and the Mini-Mental State
Examination (MMSE) score (0-30, continuous) in Model
3, and smoking status (never, former, current, and missing),
body mass index (BMI; <18.5, 18.5-<25, 25-<30, 30+
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Figure 1. Flow diagram on analyses between loneliness and longevity in an older cohort (aged 64-85 years) of the Longitudinal Aging Study

Amsterdam (LASA) (1992-2018).
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kg/m?, and missing), total minutes of nonoccupational
physical activity per day(<30, 30-<60, 60-<90, 90-<120,
>120, and missing), and number of alcohol beverages per
week (0, >0-<1, 1-<5, 5-<10, 10+, and missing) in Model
4. Although we consider these additional variables as po-
tential confounders, these factors might also act as a medi-
ator, making it more difficult to interpret the additionally
adjusted results. All analyses were stratified by sex.

After evaluation of the confounding variables, we ob-
served missing values (7 = 548) on confounding lifestyle
factors including smoking status, BMI, physical activity,
alcohol intake, educational level, and MMSE (Tables 1
and 2). To limit bias that might occur due to this dropout,
a multiple imputation approach with 20 iterations was
performed, based on linear (for continuous variables)
and logistic (for categorical variables) regression models.
Information on loneliness, marital status, number of
selected disease, smoking status, BMI, nonoccupational
physical activity, alcohol consumption, education level, sex,
and reaching the age of 90 (yes/no) were used as predictors
for the imputed data.

Results

In this study, the average probability of reaching the age
of 90 years was 0.24 in men and 0.38 in women (Table 1).
Having a higher vocational or university degree, and re-
porting no (selected) diseases at baseline was more common
in those who survived to 90 years, compared to those who
died before this age (Table 1).

Regarding lifestyle factors, men who survived to 90 years
were less often current smokers (19.4% vs. 30.0%), were
less often obese (230 kg/m?; 7.5% vs. 8.9%), had a some-
what higher average level of physical activity (150 vs.
131 min/day), and drank less alcoholic beverages per week
(8.3 vs. 9.2 drinks/week). Women who survived to 90 years
were also less often current smokers (7.3% vs. 14.3%),
but drank more alcoholic beverages per week (4.1 vs. 3.5
drinks/week). However, it has to be noted that both men
and women who died before 90 years were more likely to
have missing information on lifestyle characteristics, com-
pared with those who survived to 90 years (Table 1).

In Table 2, we observed that both men and women
who experienced loneliness were less often married and
had more often at least one (selected) chronic disease at
baseline. Those who experienced loneliness were also more
likely to have missing information on lifestyle characteris-
tics (Table 2).

In both men and women, no significant associations
were observed between loneliness and reaching longevity
in dichotomous and continuous analyses (Table 3). In the
main analyses (Model 2), we observed a nonsignificant
inverse association between loneliness (yes vs. no) and
reaching 90 years in men (risk ratio [RR], 0.90; 95% con-
fidence interval [CI], 0.70-1.14), and in women (RR, 0.98;
95% CI, 0.83-1.15).

Point estimates of effect showed that emotional loneli-
ness was not associated with reaching 90 years in both men
(RR, 0.86; 95% CI, 0.66-1.12), and women (RR, 0.90;
95% CI, 0.76-1.05), in the main analyses (Model 2). In the
main analyses, social loneliness was significantly inversely
associated with reaching 90 years in women (RR, 0.82;
95% ClI, 0.67-0.99), and nonsignificantly inverse in men
(RR, 0.93; 95% CI, 0.73-1.18). Additional adjustment for
disease and lifestyle factors attenuated the effect estimates
to RR, 0.91 and 95% CI, 0.75-1.11 in women and RR,
1.02 and 95% CI, 0.80-1.30 in men (Table 3).

Discussion

Based on the data from the LASA cohort, we observed that
loneliness was not significantly associated with reaching
the age of 90 years in both men and women. When we dis-
tinguished different dimensions of loneliness, we observed
that social loneliness was significantly associated with a re-
duced chance of reaching the age of 90 years in women.

In the current analyses, no significant associations
were observed between loneliness and reaching longevity.
Although the literature on loneliness and longevity is
scarce, several studies studied the relationship between
loneliness and premature mortality. In a meta-analyses of
35 articles investigating the relationship between loneli-
ness and all-cause mortality, a pooled HR of 1.44 (95%
CIL, 1.19-1.76) in men and a pooled HR of 1.26 (95%
CI, 1.10-1.35) in women was observed (Rico-Uribe et al.,
2018). Furthermore, loneliness was also significantly asso-
ciated with an increased mortality risk in an earlier anal-
ysis of the LASA cohort (Holwerda et al., 2016). However,
this analysis on mortality also included participants who
were younger at baseline (aged 55-63 years). It is known
that feelings of loneliness increase during aging due to the
decline in social contacts and are even common among
the very old (Dykstra et al., 2005; Pinquart & Sorensen,
2001). Because of the inherent decline of social contacts at
older ages, aging might also be accompanied with changing
strategies to cope with loneliness. For instance, reflection
and acceptance have been found to be important strategies
to reduce distress caused by loneliness (Rokach, 2018).
This strategy has found to be more common in older in-
dividuals and in those who have experienced long-term
loneliness (Kharicha et al., 2020). It is believed that these
strategies are more common in older individuals because
they are more likely to attribute loneliness to stable, irre-
versible factors (Pinquart & Sorensen, 2001). In contrast,
younger individuals who experience loneliness might ex-
perience that their situation is culturally divergent, which
could pose an additional threat to their self-esteem and
mental well-being (Holt-Lunstad et al., 2010). This could
indicate that the effect of loneliness on mortality differs
throughout the life course and might explain why the re-
sults of our study differed from the results observed in the
earlier analyses within the LASA cohort (Holwerda et al.,
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Table 1. Baseline Characteristics of the Cohort Members Overall and by Survival Status in an Older Cohort (aged 64-85 years)
of the LASA (1992-2018)

Men Women
Died
Survived to  Died before age Survived to  before age
Total 90 years 90 years Total 90 years 90 years
N (%) 1,032 252 (24.4) 780 (75.6) 1,078 413 (383) 665 (61.7)
Age at baseline, mean = SD 75459 762=x6.2 751 +5.8 752 6.1 76.0 = 6.3 74.6 +5.9
Loneliness scale (0-11), mean = SD 2125 2.1=+2.4 2225 2.5+2.8 24 +2.7 2.5+2.8
Loneliness (23 pt), (%) 32.6 31.8 32.8 37.9 38.0 37.7
Emotional loneliness scale (0-6), mean = SD 1.1=1.6 1.0«1.5 1.1=+1.6 1.5+1.9 1.5+1.9 1.5+1.9
Emotional loneliness (22 pt), (%) 26.3 25.0 26.7 383 36.8 39.3
Social loneliness scale (0-5), mean = SD 11«14 11«14 11«14 09=+1.4 0.9=+1.3 1.0=14
Social loneliness (>2 pt), (%) 28.0 27.4 28.2 23.3 20.3 25.1
Educational level (%)
Primary/lower vocational 61.4 57.1 62.8 74.0 68.8 77.3
Junior/senior high school 25.2 27.0 24.6 19.1 23.0 16.7
Higher vocational/university 13.4 15.9 12.6 6.9 8.2 6.0
Marital status (%)
Never married 4.6 5.2 4.4 6.9 7.3 6.6
Married 75.1 73.0 75.8 42.3 39.0 44.4
Divorced 4.2 5.6 3.7 5.1 5.8 4.7
Widowhood 16.2 16.3 16.2 45.7 47.9 44.4
Number of chronic (selected) diseases (%)
0 36.3 46.4 33.1 30.0 34.4 27.2
1 35.3 36.1 35.0 36.9 37.3 36.7
2 18.8 12.7 20.8 21.8 21.3 22.1
3 or more 9.6 4.8 11.2 11.3 7.0 14.0
Mini-Mental State Examination score 26.5+3.2 27.1=2.6 26.4 =3.3 26.4 = 3.3 269 =26 26.1 3.6
(0-30), mean = SD
Smoking status (%)
Never 5.9 9.1 4.9 48.9 54.7 45.3
Former 53.4 61.5 50.8 23.0 24.2 22.3
Current 27.4 19.4 30.0 11.6 7.3 14.3
Missing 13.3 9.9 14.3 16.5 13.8 18.2
BMI (kg/m?)*, mean = SD 25.8+3.3 25.8 3.1 259 +3.3 27.8 £4.7 27.7 = 4.5 27.9 £ 4.8
BMI (kg/m?), (%)
<18.5 kg/m? 0.9 0.4 1.0 1.0 0.2 1.5
18.5-<25 kg/m? 33.6 36.1 32.8 21.7 23.5 20.6
25-<30 kg/m? 41.3 44.8 40.1 33.5 36.8 31.4
>30 kg/m? 8.5 7.5 8.9 23.6 22.3 24.4
Missing 15.7 11.1 17.2 20.2 17.2 22.1
Total physical activity (min/day)®, mean = SD 136 = 106 150 = 110 131 = 105 176 = 106 179 = 106 174 = 106
Total physical activity (min/day), (%)
<30 min/day 10.9 6.8 12.2 5.0 2.9 6.3
30-<60 min/day 10.5 8.7 11.0 5.0 S.1 5.0
60-<90 min/day 12.9 15.9 11.9 8.0 8.0 8.0
90-<120 min/day 14.4 13.9 14.6 8.9 10.4 8.0
120+ min/day 44.3 48.0 43.1 64.5 67.3 62.7
Missing 7.1 6.8 7.2 8.6 6.3 10.1
Number of alcoholic beverages per week®, 9.0+10.4 8.3 8.6 9.2+10.9 3.7+6.5 4164 3.5+6.5
mean = SD

Number of alcoholic beverages per week (%)
0 (Abstainers) 15.9 13.9 16.5 26.4 23.5 28.2
>0-<1 drink/week 7.1 6.8 7.2 13.5 13.6 13.5
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Table 1. Continued

Men ‘Women
Died
Survived to  Died before age Survived to  before age

Total 90 years 90 years Total 90 years 90 years
1-<5 drinks/week 15.7 17.5 15.1 21.8 24.5 20.2
5-<10 drinks/week 19.9 23.8 18.6 12.2 12.6 11.9
10+ drinks/week 27.7 27.8 27.7 9.2 11.1 8.0
Missing 13.8 10.3 14.9 16.9 14.8 18.2

Note: BMI = Body mass index; LASA = Longitudinal Aging Study Amsterdam.

“Number of participants with complete information on loneliness, emotional loneliness, social loneliness, and confounders including: baseline age, educational

level, marital status, number of (selected) disease at baseline, and MMSE-score. "Excluding participants with missing data.

2016). One meta-analysis did report that the effect esti-
mates between loneliness and mortality became weaker
with increasing ages of the participants (Holt-Lunstad
et al., 2015). However, this hypothesis remains speculative,
and replication of our findings in other cohorts is needed.
Some evidence suggests that the use of coping strategies
to deal with loneliness seems to differ between cultures
as well (Rokach et al., 2004). Therefore, the relationship
between loneliness and longevity we did observe in our
Dutch cohort might not be generalizable to other cultures.

Although no significant association was observed be-
tween loneliness and longevity, we did find a significant as-
sociation between social loneliness and a decreased chance
of reaching 90 years in women. An individual might experi-
ence social loneliness when there is an absence of a broader
group of contacts or engaging in a social network (de Jong-
Gierveld et al., 2018). In previous studies, it has been ob-
served that a larger size and diversity of the social network
were more strongly associated with a reduced risk for mor-
tality in older individuals, compared to functional char-
acteristics like emotional support (Barefoot et al., 20035;
Ellwardt et al., 2015). Furthermore, there is evidence that,
with aging, men receive and provide more emotional sup-
port, whereas women seem to receive more tangible sup-
port (Shaw et al., 2007). This could indicate that, at least
for women, the size and diversity of a personal network
might be more important for reaching longevity. However,
additional adjustment for number of selected diseases at
baseline and other lifestyle factors did attenuate the results.
This could indicate that the presence of a chronic disease
or an unhealthy lifestyle limits the possibility of having a
large diverse personal network, explaining the observed re-
lationship. Given these uncertainties, the exact mechanism
on how social and emotional loneliness is associated with
reaching longevity in both sexes needs to be further ex-
plored and replicated in other longitudinal cohort studies
as well.

As in studies on mortality, the causal direction between
loneliness and unfavorable lifestyle characteristics and
disease occurrence remains questionable. In this study,

adjustments were made for history of chronic (selected)
diseases at baseline and lifestyle characteristics. In these
analyses, the effect estimates between (the different dimen-
sions of) loneliness became weaker, which might indicate
that these factors partially explain the unfavorable associ-
ation between loneliness and longevity. However, because
adjustment for mediating factors might introduce bias to-
ward the null, we consider the effect estimates with adjust-
ment for pre-exposure covariates (e.g., marital status and
educational level) less biased than the fully-adjusted effect
estimates (Rothman et al., 2008).

The strengths of this study are the large sample size and
the long and complete follow-up for mortality (99.5%).
The prospective study design limits the risk for informa-
tion bias and selection bias due to differential follow-up.
Furthermore, loneliness was assessed using a reliable
and valid measurement instrument (de Jong-Gierveld &
Kamphuls, 1985).

A limitation that should be considered is that informa-
tion on loneliness and covariables was only based on the
observation at baseline (in 1992-1993). Furthermore, re-
sidual confounding by baseline age might have influenced
our results. It is known that individuals report more
loneliness with increasing age. The ages at which the
participants were included in the study were broad (ages
64-85 years). While older individuals are more likely to
report loneliness, they also have a higher (conditional)
chance of reaching 90 years of age at baseline, which
might have led to an underestimation of the association
between loneliness and longevity. We did account for
this potential confounding effect by adjusting for base-
line age in the multivariable-adjusted models. Despite
this measure, we should not rule out the possibility of
residual confounding by baseline age. Even though the
sample size of the current analyses was not sufficient to
provide age-stratified analyses, we suggest that future
studies should prefer stratification by age groups when
the sample size allows for that. Furthermore, the partici-
pants in this study already survived to older ages, which
could have led to survivorship bias. The association
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Table 2. Baseline Characteristics of the Cohort Members by Sex and Loneliness Status in an Older Cohort (aged 64-85 years)
of the LASA (1992-2018)

Men ‘Women
Not lonely Lonely (>3pt) Not lonely Lonely (>3pt)

N: 696 336 670 408
Age at baseline, mean = SD 74.6 + 5.8 76.9+5.9 74.6 + 6.2 76.1+5.8
Educational level, 7 (%)

Primary/lower vocational 59.9 64.6 72.2 77.0

Junior/senior high school 26.6 22.2 19.9 17.9

Higher vocational/university 13.5 13.2 7.9 52
Marital status, 7 (%)

Never married 2.6 8.6 6.7 7.1

Married 84.3 56.0 51.0 27.9

Divorced 3.2 6.3 4.6 5.9

Widowhood 9.9 29.2 37.6 591
Number of (selected) diseases at baseline, 7 (%)

0 38.1 32.7 32.8 25.3

1 35.2 35.4 38.5 34.3

2 17.0 22.6 19.1 26.2

3 or more 9.8 9.2 9.6 14.2
Mini-Mental State Examination score (0-30), mean = SD 26.8 £2.7 25.9+ 4.0 26.7 £ 3.0 259 +3.7
Smoking status (%)

Never 6.5 4.8 50.1 45.8

Former 55.5 49.1 23.1 22.8

Current 25.6 31.3 10.9 12.8

Missing 12.5 14.9 15.2 18.6
BMI (kg/m?)*, mean = SD 25.9=+3.1 25.7 (3.6) 28.0 £ 4.5 27.5(5.1)
BMI (kg/m?), (%)

<18.5 kg/m?* 0.6 1.5 0.6 1.7

18.5-<25 kg/m? 34.2 32.4 20.0 24.5

25-<30 kg/m? 42.1 39.6 37.0 27.7

>30 kg/m? 8.5 8.6 24.5 22.1

Missing 14.7 17.9 17.9 24.0
Total physical activity (min/day)®, mean = SD 137 + 105 134 = 110 186 = 107 159 = 103
Total physical activity (min/day), (%)

<30 min/day 9.3 14.0 3.0 8.3

30-<60 min/day 10.5 10.4 4.5 5.9

60-<90 min/day 13.8 11.0 8.2 7.6

90-<120 min/day 16.2 10.7 8.4 9.8

120+ min/day 44.8 43.2 68.4 58.1

Missing 5.3 10.7 7.6 10.3
Number of alcoholic beverages per week?, mean = SD 8.8+9.9 9.3+11.3 3.8+6.6 3.6 +6.3
Number of alcoholic beverages per week (%)

0 (Abstainers) 15.1 17.6 27.2 25.3

>0—<1 drink/week 7.3 6.6 12.2 15.7

1-<35 drinks/week 15.0 17.3 22.5 20.6

5-<10 drinks/week 21.6 16.4 13.1 10.5

10+ drinks/week 28.0 27.1 9.3 9.1

Missing 13.1 15.2 15.7 18.9

Note: BMI = Body mass index; LASA = Longitudinal Aging Study Amsterdam.
aANumber of participants with complete information on loneliness, emotional loneliness, social loneliness, baseline age, educational level, marital status, number of
(selected) disease at baseline, and MMSE-score. "Excluding participants with missing data.
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between loneliness and longevity might potentially be
stronger if younger baseline ages were considered.

In conclusion, we did not observe a significant associ-
ation between loneliness and longevity in both men and
women. Strongest support was observed for an association
of social loneliness with longevity in women, which might
indicate that in women the quantity of relationships might
be more important than the quality of relationship in terms
of reaching longevity.
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