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Background. The harmful associates of suffering from loneliness are still in dispute. Objective. To examine the association of feelings
of loneliness with all-cause mortality in a general aged population. Methods. A postal questionnaire was sent to randomly selected
community-dwelling of elderly people (>74 years) from the Finnish National Population Register. The questionnaire included
demographic characteristics, living conditions, functioning, health, and need for help. Suffering from loneliness was assessed with
one question and participants were categorized as lonely or not lonely. Total mortality was retrieved from the National Population
Information System. Results. Of 3687 respondents, 39% suffered from loneliness. Lonely people were more likely to be deceased
during the 57-month follow-up (31%) than subjects not feeling lonely (23%, P < .001). Excess mortality (HR = 1.38, 95% CI =
1.21–1.57) of lonely people increased over time. After controlling for age and gender, the mortality risk of the lonely individuals was
1.33 (95% CI = 1.17–1.51) and after further controlling for subjective health 1.17 (CI = 1.02–1.33). The excess mortality was con-
sistent in all major subgroups. Conclusion. Suffering from loneliness is common and indicates significant mortality risk in old age.

1. Introduction

Loneliness is a distressing feeling which has been defined as
an individual’s subjective experience about lack of satisfying
human relationships [1]. The terms loneliness and social
isolation have often been used interchangeably but they
are distinct concepts [2]. Social isolation refers to the
number of individual’s social contacts, and can be objectively
measured. Loneliness can be evaluated only by the individual
experiencing it [2]. In Finland, about one third of older
people suffer from loneliness [3, 4]. Poor functional status,
widowhood, living alone, depression, feeling of being poorly
understood by close persons, and unfulfilled expectations
of contacts with friends have been the most powerful
explanations for suffering from loneliness [4, 5]. Thus, the
quality and satisfaction of relationships are more important
determinants of loneliness than the actual number of
contacts [6–9].

Several studies have addressed the harmful associates
of loneliness. Associations have been found with impaired
quality of life [10], poor subjective health [11] disability [12],

increased use of social and health services [13–16], and risk
of cognitive decline [16, 17]. Consequently, the deleterious
effects of loneliness on survival prognosis could be expected
but the results have been inconsistent, so far. Social isolation
has been proved to increase mortality independently of
feelings of loneliness [18, 19]. In middle-aged men the
increased postoperative mortality after coronary by-passing
has been associated with low quality of social relationships
and feelings of loneliness [20]. Fewer feelings of loneliness
have been associated with a reduced mortality risk among
older persons living in the Netherlands [21]. In this sample
excess mortality was neither explained by the chronic disease
status nor lack of social support suggesting that loneliness
influences mortality through another pathway than physical
health status. Nor did the person’s subjective health or health
behavior account for the interaction between loneliness and
mortality. On the contrary, social support and loneliness
have been found to affect indirectly on mortality of the
Japanese older people via chronic diseases, functional status,
and subjective health [19].
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In a 10-year followup of 75-, 80-, and 85-year-old
citizens of Helsinki, both cognitive decline and mortality
were doubled among people feeling lonely [16, 22].

These results prompted us to conduct a nationwide ran-
domized controlled intervention trial aimed at empowering
elderly people, and promoting their peer support, and social
integration [23]. The intervention group showed a signif-
icant improvement in subjective health, better cognition,
and significantly lower health care costs during the two-year
followup. In addition, the intervention led to a surprisingly
clear mortality reduction within 2-year followup.

This surprising result prompted us to retest the asso-
ciation of loneliness with survival prognosis of the whole
population sample. The major target was to assess whether
and to what extent suffering from loneliness is an indicator
of mortality among home-dwelling elderly people.

2. Methods

In autumn 2002, a postal questionnaire was sent to random
sample of 6,786 Finnish aged (≥75 years) people gathered
from the Finnish National Population Register, and resent
after one month to those who had not yet responded [4,
5]. After removing people living in permanent institutional
care (10.5%), and people who had died before receiving
the questionnaire (5.1%), the number of the potential
community-dwelling respondents was 5722, of which 4113
returned the questionnaire. The response rate was thus 72%.
Approval to conduct the survey was obtained from the local
Ethics Committee.

The questionnaire included background information
such as age, gender, marital status, education, living condi-
tions, social contacts, physical functioning, subjective health,
and subjective need for help. Loneliness was assessed in
one question “Do you suffer from loneliness?” (1= seldom
or never, 2= sometimes, and 3= often or always). This
question has been used in prior surveys since 1989 and
has been found to be easily understandable for older
persons [16]. Loneliness was divided using two categories
(0 (not lonely)= those who reported feeling lonely seldom
or never, and 1 (lonely)= those who suffered from loneliness
sometimes and often or always).

Subjective health was asked with the question “What do
you consider your current health to be like?” (1= healthy,
2= quite healthy, 3 = unhealthy and 4= very unhealthy).
Subjective health was categorized using two groups (0
(good)= those who considered them healthy and quite
healthy, 1 (poor)= those who considered them unhealthy
or very unhealthy). Poor vision indicated inability to read
normal text and poor hearing was defined as an inability to
follow normal discussion.

Total mortality up to 30 April, 2007 was retrieved from
the National Population Information System, which keeps
registry of all Finnish citizens. According to this Register,
assessment of vital status is very reliable for people having
their permanent residence in Finland (as in the present
cohort) irrespective whether they die in Finland or abroad.
The assessment of vital status was 100% complete.

3. Statistical Methods

The data were analyzed with the SPSS for Windows statistical
program. Lonely respondents were compared to those not
feeling lonely with the X2-test for categorical variables and
with Mann-Whitney U test for age (continuous variable with
nonnormal distribution). Independent risks of mortality and
the role of feeling lonely in survival time were assessed using
the Cox survival analyses, in which age, gender, subjective
health and other variables concerning the status of the
respondents were forced in as covariates. The Kaplan-Meier
curve was used to illustrate the cumulative effect of loneliness
on mortality in various subgroups. The respondents who had
answered the question about suffering from loneliness were
included to the primary analyses (n = 3687). The effects of
nonresponses (n = 171) were tested in sensitivity analyses, in
which the nonrespondents were alternatively allocated to the
lonely and not-lonely groups.

4. Results

4.1. Prevalence and Associates. Mean age of the respondents
was 81 and 69% of them were women. Of the respondents,
38.7% reported suffering from loneliness always, often, or
at least sometimes (Table 1). Loneliness was more common
in women than men and was associated significantly for
example, with old age, widowhood, lower education, poor
health, poor vision and hearing, living in residential care,
need for daily help, and inability to go outdoors daily. In the
oldest age group (>85 years), 47% reported suffering from
loneliness.

4.2. Predictive Value. Altogether, 967 respondents died
within 57-month followup. The all-cause mortality rate of
the lonely elderly subjects was 30.8%, whereas that of not-
lonely was significantly lower (23.4%, Hazard Ratio (HR) =
1.38, P < .001). Of the baseline characteristics differing
between the lonely and not lonely individuals, male gender
(HR 1.77, P < .001), age (HR 1.09/year, P < .001), need
for daily help (HR 1.87, P < .001), poor subjective health
(HR 1.51, P < .001), not having a physical exercise hobby
(HR 1.44, P < .001), and living in residential care (HR 1,26,
P < .001) were cumulatively forced into the Cox survival
analyses as covariates.

After controlling for age and gender, the mortality risk
of the lonely persons was significantly increased (HR 1.33,
95%CI = 1.17–1.51, P < .001) (Table 1). The adjusted life-
table analyses revealed that the difference in the surviving
rate increased over the follow-up period (Figure 1). The risk
(HR 1.17, P = .023) remained significantly elevated after
further controlling for subjective health (Table 2). Control-
ling for all associates of loneliness (Table 1) abolished the
statistical significance of the predictive value of loneliness.

4.3. Consistency of Observations. The subgroup analyses
showed that mortality was consistently increased in lonely
people of major subgroups (Table 2). The impact of loneli-
ness diminished with deteriorating the subjective health and
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Table 1: Baseline characteristics and 57-month mortality by
suffering from loneliness.

Characteristic
Not lonely
N = 2260

Lonely
N = 1427

P-value1

Women, % 63.1 76.6 <.001

Age, years (range) 80.8 (70–99) 81.7 (72–98) <.001

Widowed, % 40,5 64,5 <.001

Living in
residential care, %

5.6 10.4 <.001

High education, % 39.2 30.0 <.001

Poor health, % 26.4 46,3 <.001

Poor income, % 1.5 4.8 <.001

Poor functioning,
%

13.9 29.7 <.001

Goes outdoors
daily, %

85.0 72.9 <.001

Subjective need for
daily help, %

19.6 36.7 <.001

Poor vision, % 5.1 10.4 <.001

Poor hearing, % 9.8 16.3 <.001

Physical exercise
hobby weekly, %

67,6 55,0 <.001

Deceased within 57
months

23,4 30.8 <.001

Hazard ratios of loneliness (95% confidence intervals)

Unadjusted 1.00 1.38 (1.21–1.57) <.001

Age and gender 1.00 1.33 (1.17–1.51) <.001

Age, gender, and
subjective health

1.00 1.17 (1.02–1.33) .022

1
Differences between the groups were tested with X2 test for categorical

variables, and with Mann-Whitney U test for continuous variables.

was greater in men (age-adjusted HR 1.68, CI = 1.37–2.07,
P < .001) than women (age-adjusted HR 1.15, CI = 0.98–
1.36, P = .083). The excess risk of death of the lonely people
was most obvious among individuals living in residential
care (HR 1.55), not being widowed (HR 1.41), and having a
physical exercise hobby (HR 1.37). No subgroup was found,
in which the age and gender adjusted hazard ratio were below
1.0.

4.4. Sensitivity Analyses. Because 171 persons did not answer
the question about suffering from loneliness, the effects of
drop-outs were tested with two-type sensitivity analyses.
When the nonrespondents were allocated to the not lonely
group, the hazard ratio adjusted for age, gender, and
subjective health was 1.17 (CI = 1.03–1.34, P = .017). When
the nonresponders were allocated to lonely, the respective
figure was 1.13 (CI = 0.99–1.29, P = .059).

5. Discussion

Although there have been several longitudinal studies show-
ing the adverse effects of loneliness on health and use of
health services [13, 15–17, 21, 23, 24], this relatively large

Table 2: Age and gender adjusted 57-month mortality risks of
loneliness in selected subgroups.

Subgroup N HR 95% CI P-value

Men 1131 1.80 1.47–2.21 <.001

Women 2556 1.30 1.11–1,53 <.001

<85 years 2884 1.31 1,12–1.55 <.001

≥ 85 years 803 1,23 1.01–1,51 .043

Good health 2381 1,31 1.09–1.59 .004

Poor health 1231 1.07 0.89–1.28 .471

Daily need for help 947 1.18 0.98–1.44 .087

No daily need for help 2700 1.13 0.93–1.36 .217

Widowed 1826 1.32 1,10–1.57 .003

Not widowed 1861 1.41 1,16–1.71 <.001

Living at home 3319 1.22 1.06–1,41 .006

Living in residential
care

326 1.55 1.10–2.18 .013

Goes outdoors daily 3053 1.18 0.99–1,39 .057

Does not go outdoors
daily

726 1.34 1.08–1.67 .008

Physical exercise
hobby

2332 1.37 1.13–1.67 <.001

No physical exercise
hobby

1363 1.14 0.95–1.36 .165

study confirms that one simple question unveils over 30-
percentage excess mortality risk of an aged population. Since
the increased mortality was not restricted to any particular
subgroup, the consistency of observation emphasizes the
importance and validity of the finding.

The cross-sectional association analyses do not indi-
cate any causal relationships between loneliness and other
prognostic significant conditions (Table 1). Widowhood,
accumulating losses in old age, poor health and functioning,
and living conditions may cause loneliness [4, 5]. Further-
more, both suffering from loneliness and its associates may
be caused by other factors not tested in this study. The
lack of in-depth interviews, clinical examinations including
assessments of comorbidity, and cross-sectional data except
mortality are the major weaknesses of the nationwide
survey handicapping the reliable evaluation of causes and
consequences of loneliness. It is possible that suffering from
loneliness is not a mere risk indicator but a real risk factor
in old age. In fact, psychosocial group intervention in our
study population improved health, delayed cognitive decline,
reduced all-cause mortality, and diminished the use of health
care services of the participants [23].

The associations of loneliness with mortality seemed
to diminish with deteriorating the subjective health sug-
gesting the emerging importance of diseases in old age.
The subjective health has been suggested to be sensitive
and comprehensive measure of general health status and
significant predictor of mortality [25]. Subjective health
has a biological basis showing a graded association, for
example, with laboratory values, and it covers a broad
spectrum of health conditions [25]. Although the association
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Figure 1: Cumulative surviving adjusted for age and gender by
suffering from loneliness (P < .001).

between loneliness and mortality seemed to diminish with
deteriorating health, it remained significant after controlling
for subjective health suggesting that the excess mortality was
not explained by illnesses alone.

Most importantly, the excess mortality of lonely people
adjusted for age, gender, and subjective health increased
continually with the passing of time suggesting that suffering
from loneliness is not merely a consequence of acute changes
in the health and living conditions but may aggravate
mechanisms leading to impaired long-term survival prog-
nosis. It is conceivable that controlling for all possible
associates, for example, need for daily help, dwelling, and
weekly physical exercise hobbies, gradually abolished the
statistical significance of the predictive value of loneliness.
These associates themselves were strong risk indicators in
the present population sample. Apart from age and gender,
subjective need for daily help appeared to be both the closest
associate of loneliness and most powerful confounder in the
survival analyses. To some extent, both issues may indicate
unfulfilled expectations to other people and society.

Earlier analyses of the present sample have shown that
feelings of loneliness were not associated with social isolation
or lesser quantities of contacts but were associated with
expectations of social contacts and experienced quality of
relationships [4, 5]. Consequently, the results support the
view that loneliness, a risk indicator independent of social
nets and contacts, is, at least partly, a reflection of inner
negative feelings and general attitudes toward life [24]. In this
respect, the observation about the close relationship between
need for help and suffering from loneliness is of particular
interest. This result also helps to understand surprisingly
clear positive treatment effects of the psychosocial group

interventions on selected voluntary persons of this popula-
tion sample [23].

Interestingly, suffering from loneliness had a more
powerful effect on survival in men than women. Whilst
older men expressed suffering from loneliness less often
than women, they experienced more harmful associates
of loneliness. This observation supports the view that the
threshold for feeling lonely is lower in women than men or
that women admit easier their feelings of loneliness and may
have more expectations for satisfying social contacts [6, 11].
The present new finding raises questions about whether the
intensity of loneliness or stress reactions caused by loneliness
is stronger in men than women.
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H. Pitkälä, “Predictors and subjective causes of loneliness in an
aged population,” Archives of Gerontology and Geriatrics, vol.
41, no. 3, pp. 223–233, 2005.

[5] P. E. Routasalo, N. Savikko, R. S. Tilvis, T. E. Strandberg,
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