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ABSTRACT

Objectives The present study aimed to examine the
impact of loneliness on health and social care service use
in the oldest old over a 7-year follow-up.

Design Prospective study.

Setting UK population-based cohort.

Participants 713 people aged 80 years or older were
interviewed at wave 3 of the Cambridge City over-75s
Cohort Study. Of these, 665 provided data on loneliness.
During 7 years’ follow-up, 480 participants left the study,
of which 389 due to death. 162 still in the study answered
the loneliness question.

Main outcome measure Use of health and social care
services, assessed at each wave from wave 3 to wave 5.
Results At wave 3, of 665 participants who had data on
loneliness, about 60% did not feel lonely, 16% felt slightly
lonely and 25% felt lonely. Being slightly lonely at wave

3 was associated with a shorter time since last seeing

a general practitioner (3=-0.5, 95% Cl: —0.8 to —0.2);
when examining the association between time-varying
loneliness and health and social care usage, being lonely
was associated with three times greater likelihood of
having contact with community nurses and using meals
on wheels services (community nurse contact: incidence
rate ratio (IRR)=3.4, 95%Cl: 1.4 to 8.7; meals on wheels
service use: IRR=2.5, 95% Cl: 1.1 to 5.6). No associations
between loneliness and other health and social care
services use were found.

Conclusion Loneliness was a significant risk factor

for certain types of health and social care utilisations,
independently of participants’ health conditions, in the
oldest old. Study findings have several implications,
including the need for awareness-raising and prevention
of loneliness to be priorities for public health policy and
practice.

INTRODUCTION

Loneliness is an unpleasant feeling resulting
from the mismatch between individuals’
obtained social relationships and desired
ones. It is commonly experienced by older
people. Previous studies have reported that at
any given time, about one quarter of individ-
uals aged 65-79 reported feeling lonely, and
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Strengths and limitations of this study

» Study participants were from one of the longest-run
prospective cohort studies of the very old; a wide
range of important confounders were adjusted for.

» Loneliness and health and social care utilisation
were measured repeatedly during follow-up, so
associations between time-varying loneliness and
health and social care usage can be examined.

» Dropout and missing data were adjusted for by us-
ing inverse probability weighting.

» Findings from the current study might not generalise
to all older populations because the Cambridge City
over-75s Cohort Study recruited men and women
living in only one city.

the percentage feeling loneliness increased
to about 40% among individuals aged 80 and
over.' There have been consistent reports
both from longitudinal and cross-sectional
studies on the association of loneliness with
mental health,” cognitive decline,” * poor
physical health®” and mortality.® * Those on
mental health have been consistent across
age groups studied.

Because of the strong relationships between
loneliness and health outcomes, and the
associations between adverse health and use
of health and social services, there has been
much interest in exploring the role of loneli-
ness as an independent risk factor for health
service and social care utilisation. However,
findings from previous studies have been
inconsistent. Using data from the Health and
Retirement Study, researchers investigated
whether loneliness was related to increased
frequency of physician visits and hospital
admission over a 4-year follow-up, and found
thatloneliness was significantly associated with
physician visits but not hospital admission."”
However, a longitudinal study following up
Canadian community-dwelling elders for 2.5
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Figure 1 Overview of participation for current analysis.

years did not find any associations between loneliness and
physician visits or hospitalisation.'" The heterogeneity in
existing evidence is likely to be due to the differences in
study sample, selection of covariates, length of follow-up
time and the measures of loneliness. On the other hand,
most studies focused on the general older population
(aged 65 and over) with the oldest old (aged 80 and over)
under-represented. Compared with the young old, the
oldest old are at greater risk of losing family members and
friends, experiencing physical or mental health decline,
and therefore, are more vulnerable to changes in both
loneliness and health, and consequently, their demand
for health and social care services is greater. Moreover,
to the best of our knowledge, only one longitudinal study
examined the impact of loneliness on health and social
care service use by using repeated assessments (loneli-
ness was measured at two time points in that study) over
time.!” However, with only two measures, researchers
were not able to capture the fluctuating nature of loneli-
ness;m_14 therefore, the complicated association between
time-varying loneliness and health and social care utilisa-
tion could not be examined.

The current study aims to address two main questions.
First, whether loneliness at baseline is associated with
health and social care service use, and second, when lone-
liness was assessed at different times, whether there are
relationships between time-varying loneliness and health
and social care service use.

METHOD

Study sample

Participants were from wave 3 to wave 5 of the Cambridge
City over-75s Cohort Study (CC75C), a population-based
prospective cohort study of individuals aged 75 or older.
The detailed description of this study can be found else-
where. ' Briefly, in 1985, 2610 men and women aged 75
and over from geographically and socially representative
general practices (GP) in Cambridge were recruited with
a high response rate (95% in six of the seven GP), of
whom 2166 were at the initial wave of this study (444 were
excluded due to different recruitment or participation in

a concurrent intervention study). This group of individ-
uals was then surveyed by trained lay interviewers using
a similar questionnaire every 3 or 4 years, and in total,
10 waves of data have been collected. Written informed
consent was obtained from all participants (or from their
proxy informants for those who were frail). Patient and
public involvement was not considered in the early 1980s
at the design stage of the cohort study which collected
the data in these analyses. Participants and their families
were kept informed of study findings with regular news-
letters. Figure 1 describes the overview of participation
for current analysis.

Patient and public involvement

Patient and public involvement was not considered in the
early 1980s at the design stage of the cohort study which
collected the data in these analyses. Participants and their
families were kept informed of study findings with regular
newsletters.

Measures

Health and social care utilisation

The health and social care utilisation included in this study
consisted of community service contacts, hospital visits
and GP visits. The community service contact comprised
the number of self-reported contacts with a home help,
community nurse, meals on wheels or day centre in the
past week. For each service, more than six contacts a week
were coded as six. Hospital visits was assessed by asking
participants how many times they had been in hospital
in the past year, coded 0, 1 or 2 with this maximum score
reflecting 2 or more, due to the small frequency of more
frequent visits. As an indicator of frequency of GP visits,
participants were asked how long it had been since they
last saw a GP; answers were recorded in months up to a
maximum of 98. In analyses, community service contact
and hospital visit responses were treated as count vari-
ables, and time since last GP visit was treated as a contin-
uous variable.

Loneliness

At each wave, loneliness was assessed by a single ques-
tion ‘Do you feel lonely?’, with response options ‘not at
all lonely’, ‘slightly lonely’, ‘lonely’ and ‘very lonely’. In
analyses, due to the small number of participants who
reported feeling lonely or very lonely, these two catego-
ries were then combined as one category: ‘lonely’. There-
fore, loneliness was divided into three levels here: ‘not
lonely’ (indicates ‘not at all lonely’), ‘slightly lonely’ and
‘lonely’ (indicates ‘lonely’ and ‘very lonely’). The single-
item scale was used widely in European studies, and it
has been reported that it was adopted well by the older
population.'®

Covariates

The covariates included in analyses were demographics
and variables associated with loneliness and health
outcomes. They were age (80-84, 85-89 and 90+), sex
(men as the reference), physical impairments (measured
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through a series of self-reported or proxy-reported condi-
tions, including poor vision, poor hearing, arthritis/
rheumatism, back pain, chest pain, shortness of breath,
marked weakness in arms or leg, unsteady on feet,
tendency to fall, trouble with nerves and others; the total
score was the sum of score for each condition and catego-
rised into low, moderate and severe levels based on 25%,
50% and 75% percentiles), number of chronic diseases
(included self-reported doctor-diagnosed angina, heart
attack, circulation problems in legs, high blood pressure,
chronic bronchitis, stroke, sudden weakness or difficulty
with speech, memory or vision, sugar diabetes, thyroid
problems, severe headaches or migraine and others; cate-
gorised into 0-2 or 23 conditions), depression (measured
by a series of questions derived from the Cambridge
Examination for Mental Disorders in the Elderly ,"”
the total score ranged from 0 to 10 and depression was
defined if score =6), physical functioning (assessed by
participants’ responses to questions on activities of daily
living (ADL), and categorised into no disability, instru-
mental ADL (IADL) disability only or disability in both
basic ADLs and IADLs)'® and cognition (assessed by Mini-
Mental Status Examination (MMSE), score ranged from 0
to 30). All covariates were measured at wave 3.

Statistical analysis

The current analyses included participants who had
provided data on loneliness at wave 3. Loneliness non-re-
sponse at wave 3 was adjusted by inverse probability
weighting. The calculation was modelled on variables
associated with loneliness missingness. The characteris-
tics of the sample were described according to their wave
3 loneliness level after adjusting for non-response.

To examine the association between loneliness and
health and social care utilisation over a 7-year follow-up,
generalised estimating equations (GEE) with indepen-
dent variance matrix and negative binomial family were
fitted to model count outcomes, and GEE with inde-
pendent variance matrix with Gamma family was used
to model the continuous outcome. The use of GEE
with independent variance matrix is expected to ensure
that the target for inference is based on the mortal cohort
(living population at each wave).'” * The use of nega-
tive binomial modelling for count responses can help
with overdispersion control in the data.”’ The choice of
Gamma family for modelling the continuous outcome
was because the distribution of continuous variable ‘time
since last visiting a GP’ was not normally distributed and
fits into one of the Gamma distribution shapes, a Gamma
distribution was therefore assumed. Two types of associa-
tions were tested. First, the association between baseline
loneliness (measured at wave 3) and health and social
care usage (repeated measurements at waves 3, 4 and 5)
was explored, and then the association between loneliness
as a time-varying predictor (measured at waves 3, 4 and 5)
and health and social care usage was investigated (again,
repeated measurements at waves 3, 4 and 5) (figure 2).
In both analyses, time was entered (ie, t=1, 2, 3) to reflect

Loneliness

I

Health and social
care utilisation

Model 1

Health and social
care utilisation

Health and social

care utilisation

Wave 3 Wave 4 Wave 5

Loneliness  f----| Loneliness  f---- Loneliness

Model 2 ‘ ¢ ‘

Health and social Health and social Health and social

care utilisation

care utilisation care utilisation

Wave 3
Figure 2 Overview of statistical models.

Wave 4 Wave 5

the order of the three repeated measurements. Both anal-
yses were adjusted for covaries.

To adjust for dropout during follow-up, the inverse
probability weighting was calculated based on probability
of staying in the study on the condition of responding
to the previous wave and being alive at the current
wave.'? ¥ As participants in this study were followed up
from wave three onwards, cross-sectional weight adjusting
for dropout before wave three was calculated. Taken
together, a final weight was calculated by multiplying
wave 3 cross-sectional weight, weight adjusting for loneli-
ness non-response at wave 3 and longitudinal weight, and
implemented in longitudinal analyses.

Because several covariates included in the analyses
were health-related, such as physical impairment, phys-
ical functioning and number of chronic diseases; despite
that they were collected in distinctive ways, a sensitivity
analysis was performed to test the impact of loneliness on
health and social service use adjusting only for physical
functioning.

All analyses were implemented in Stata V.13.1. A
p-value<0.05 was considered statistically significant.

RESULTS

During the 7-year follow-up, n=480/713 (67%) partic-
ipants dropped out from study, and n=389,/480 (81%)
dropped out due to mortality (figure 1). At wave 3, n=393
participants reported that they were not lonely and, of
those reporting any degree of loneliness, n=107and
n=165 said they felt ‘slightly lonely” and ‘lonely’, respec-
tively (table 1). For 48/713 (7%) participants with no
valid response to the loneliness question at wave 3, n=35
were proxy informant interviews. Over half of participants
were aged at least 85 years old, most were women, had
a moderate level of physical impairment, had less than
three chronic diseases, and were not depressed. About
40% of participants did not have any disabilities, while
approximately 35% suffered from both IADL and ADL
disabilities. The average MMSE score was 23.
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Table 1 Participants’ characteristics at wave 3
No of % of
participants  participants

Characteristics 665 100

Loneliness

Not lonely 393 59
Slightly lonely 107 16
Lonely 165 25

Age (years)

80-84 304 46

85-89 267 40

90+ 94 14
Sex

Men 207 31

Women 458 69
Physical impairment

Low 227 35

Moderate 292 45

High 130 20
Number of chronic diseases

0-2 409 64

>3 228 36
Depression

No 538 87

Yes 78 13
Physical functioning

No disability 249 38

IADL disability only 176 27

IADL and ADL disability 231 35
Cognition* 23 (6)t -

*Cognition was measured as a continuous variable ranging from 1
to 30 with higher score indicating better cognition.

TMean+SD. Because of the missing data, the sum of column data
for certain variables may not equal to 665.

ADL, activities of daily living; IADL, instrumental ADL.

Table 2 shows the weighted percentage of participants
in each category by loneliness level measured at wave 3.
The prevalence of feeling lonely was high among women
and individuals who had a moderate to high level of phys-
ical impairment, were depressed and had disabilities in
IADL and ADL (table 2).

In terms of associations between baseline loneliness
and health and social care utilisation, the only significant
association was that feeling slightly lonely was positively
associated with GP visits after adjusting for demographic
characteristics and health problems (table 3). Neither
feeling lonely nor feeling slightly lonely were found to
be related to home help use, community nurse contacts,
meals on wheels service use, day centre or hospital visits.
Results also indicated that moderate and high levels of

Table 2 The distribution of baseline characteristics by
loneliness level (weight* applied)

Not  Slightly

lonely lonely Lonely
Characteristics 59% 16% 25% P value
Age (years)
80-84 63% 16% 21% 0.26
85-89 55% 18% 27%
90+ 57% 13% 30%
Sex
Men 71% 12% 17% <0.001
Women 53% 18% 29%
Physical impairment
Low 76% 12% 12% <0.001
Moderate 59% 15% 26%
High 37% 23% 40%
Number of chronic diseases
0-2 63% 16% 21% 0.13
>3 56% 16% 28%
Depression
No 65% 15% 20% <0.001
Yes 25% 24% 51%
Physical functioning
No disability 59% 18% 23% <0.05
IADL disability only 70% 12% 18%
IADL and ADL 54% 17% 29%
disabilities
Cognition (mean+SD)
MMSE 2216) 22(0B) 21(7) 0.7

*Weight: the product of wave 3 cross-sectional weight and
weight adjusted for non-response at wave 3.

ADL, activities of daily living; IADL, instrumental ADL; MMSE,
Mini-Mental Status Examination.

physical impairment were significantly associated with
home help use and with hospital visits. Having three or
more chronic diseases was associated with community
nurse contacts. Having disabilities in both IADL and ADL
was related to increased frequency of day centre visits. On
the other hand, depression was significantly and nega-
tively associated with day centre visits. However, being
depressed was associated with shorter time since last
seeing a GP. Moreover, being female and having at least
three chronic diseases was also associated with GP visits.
Table 4 presents the results of time-varying loneli-
ness for health and social care usage. Individuals who
felt lonely were three times more likely to contact the
community nurse and use the meals on wheels service
than non-lonely individuals, respectively. The other vari-
ables that were significantly associated with health and
social care utilisation were similar to those in the analyses
exploring the association between baseline loneliness and
health and social care usage, except that the significance
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Table 3 Associations between baseline loneliness and health and social care utilisation

Home help

Community
nurse

Meals on
wheels

Day centre

Hospital visits

Time since last saw
a GP

IRR (95% ClI)

IRR (95% CI)

IRR (95% ClI)

IRR (95% CI)

IRR (95% CI)

Beta (95% Cl)

Time

Loneliness (wave 3)

1.1 (0.4 t0 2.8)

2.5 (0.9 t0 6.9)

Slightly lonely 1.3(0.5t03.6) 0.6(0.2t02.2)

Lonely 2.4(0.8t07.3) 1.1(0.5t02.5)
Age

85-89 0.5(0.2t01.1) 0.8(0.4t01.9)

90+ 0.9 (0.2t03.9) 0.9(0.3to02.6)
Sex

Women 1.3(0.5t03.2) 0.7 (0.3t02.0)

1.1 (0.4 t0 2.8)

1.9 (0.8 to 4.9)
2.0 (0.9 to 4.5)

0.8 (0.4 t0 1.7)
0.6 (0.1 t0 3.6)

0.8 (0.4 to 2.0)

0.9 (0.3 to 2.6)

1.6 (0.5 to 5.0)
1.4 (0.3105.3)

1.0 (0.4 t0 2.3)
1.6 (0.1 to 19.9)

1.4 (0.6 to 3.4)

1.5 (0.7 to 3.0)

1.3 (0.8 o 2.1)
1.2 (0.8 t0 1.9)

0.7 (0.5 to 1.1)
1.3 (0.6 t0 2.9)

0.7 (0.4 to 1.1)

0.1 (-0.3 to 0.6)

-0.5 (-0.8 to 0.2)
-0.1(-0.5t0 0.3)

0.2 (-0.1t0 0.5)
0.02 (-0.6 t0 0.7)

-0.5 (-0.8 to 0.1)

Physical impairments

Moderate 2.3(0.96to 5.4) 2.2 (0.9to5.1)

High 3.9(1.5t010.6) 2.0(0.81to05.1)
Health condition

>3 1.5(0.7t03.3) 2.4 (1.1to 5.0)
Depression

Yes 0.6(0.2t0o1.6) 0.6(0.2t01.9)
Physical functioning

IADL disability 24(09t06.4) 1.0(0.3t03.2)

only

IADL and ADL 23(09t06.2) 1.6(0.61t03.9)

disabilities
Cognition 0.9(0.8t01.1) 1.0(0.9to1.1)

0.6 (0.2 to 1.5)
1.9 (0.8 to 4.6)

1.2 (0.6 to 2.5)

0.5 (0.2 to 1.5)

0.8 (0.3 to 2.6)
1.5 (0.6 t0 3.7)

0.9 (0.8 to 1.1)

1.6 (0.4 t0 5.8)
3.2 (0.7 to 13.6)

1.3 (0.8 to0 2.1)
2.5 (1.4 to 4.6)

-0.2 (-0.5 10 0.2)
~0.3 (-0.7 t0 0.1)

21(0.7t065  1.1(0.7t01.7) -0.3(-0.6t0 0.1)

0.3 (0.1 to 1.0) 1.1(05t022) -0.4(-0.8to 0.1)

24(09t06.3) 07(04t012) -0.3(-0.7to 0.1)

2.9(0.96t08.9) 1.0(06t01.7)  0.1(-0.21t00.4)

1.0(0.8t01.1) 1.0(0.9to1.1) -0.05(-0.1to 0.01)

Reference groups: not lonely, 80-84 years old, men, no physical impairments, 0-2 chronic diseases, not depressed and not disabled.

Bold values indicate 95% confidence intervals.

ADL, activities of daily living; IADL, instrumental ADL; IRR, incidence rate ratio.

of the associations between depression, disabilities in
IADL and ADL and day centre visits disappeared; instead,
the high level of physical impairment was found to be
significantly related to day centre visits.

The effect sizes of loneliness, either base-line loneli-
ness or time-varying loneliness, on health and social care
service use in sensitivity analyses were similar with that
from the main analyses (Supplementary information).

DISCUSSION

Results from this study indicate that loneliness is a signifi-
cant risk factor for certain types of health and social care
services among the oldest old regardless of health prob-
lems. In particular, feeling slightly lonely at baseline was
associated with a shorter time since last GP visiting; when
modelling the association between repeated measures of
loneliness and health and social care usage, feeling lonely
was found to be significantly associated with increased
contacts with the community nurse and use of a meals
on wheels service. The results from the sensitivity analysis
did not differ from the presented results substantively,

generally supporting the conclusions made based on the
current analysis.

The finding of loneliness and its association with GP
visits is consistent with the finding from a previous UK
population-based study, though there are slight differ-
ences between the two studies. In our study, compared
with non-lonely individuals, we found that those who felt
slightly lonely had a shorter time interval since they last
visited their GP; in their study, they found that individuals
who felt lonely tended to visit GPs about twice as often as
individuals who were not lonely.”” The explanations for
the link between loneliness and frequent GP visits might
include that GPs are the first point of call for multiple
care needs, and more importantly, the GP healthcare
system is intended to allow GPs to build a long-term
relationship with their patients. GPs therefore may be
familiar with their patients’ health conditions and even
emotional changes, and consequently trust can be built
within this relationship. Indeed, Ellaway and colleagues
explained that older people who felt lonely and did not
have family members or friends around them tended
to regard their GPs as their confidants.? Similarly, data
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Table 4 Association between time-varying loneliness and health and social care utilisation

Home help

Community
nurse

Meals on
wheels

Day centre

Hospital visits

Time since last saw

a GP

IRR (95% ClI)

IRR (95% CI)

IRR (95% ClI)

IRR (95% ClI)

IRR (95% CI)

Beta (95% CI)

1.0 (0.4 to 2.6)

1.6 (0.6 to 3.8)
2.5 (1.1 to 5.6)

1.0 (0.5 to0 2.0)
0.6 (0.1 t0 5.9)

1.4 (0.4 t0 4.9)

1.7 (0.5 t0 5.5)
1.4 (0.4 10 5.3)

1.0 (0.4 to 2.5)
4.2 (0.3 t0 51.7)

1.3 (0.7 to0 2.6)

1.4 (0.9 to 2.1)
1.5 (0.9 to 2.4)

0.7 (0.5t0 1.2)
1.0 (0.4 t0 2.7)

0.1 (-0.3 to 0.5)

0.3 (-0.6 t0 0.1)
0.2 (-0.5t0 0.1)

0.2 (-0.1 to 0.5)
0.1 (-0.6 t0 0.7)

Time 1.0(0.4t02.5) 2.3(0.9t05.8)
Loneliness

Slightly lonely 1.2 (0.5t02.9) 0.8 (0.3 to 2.6)

Lonely 2.0(0.8t04.9) 3.4(1.4t08.7)
Age

85-89 0.5(0.2t01.1) 0.8(0.3t01.9)

90+ 0.9(0.2t0o4.4) 1.3(0.4t04.7)
Sex

Women 1.2(0.5t03.1) 0.5(0.2to1.5)

Physical impairments

Moderate 23(091t05.7) 1.9(0.8to4.5)

High 4.1 (1.6 t0 10.8) 1.4 (0.4 to 4.5)
Health condition

>3 1.5(0.7t03.3) 2.6 (1.2to0 5.5)
Depression

Yes 0.6(0.2t0o1.6) 0.5(0.2to01.5)

Physical functioning

IADL disability 2.1 (0.8t05.6) 0.9 (0.3 10 2.7)

only
IADLand ADL 2.3(0.8t06.3) 1.0(0.4t02.5) 1.5(0.5t04.5)
disabilities

Cognition 09(0.8t0o1.0)0 09(0.8t0o1.00 0.9(0.8t01.1)

0.8 (0.3 t0 1.9)

0.7 (0.2 to 2.0)
1.9 (0.7 t0 5.3)

1.2 (0.6 t0 2.6)

0.5 (0.2 t0 1.7)

0.8 (0.2 to 2.6)

14 (05t04.0) 0.6 (0.4t01.002) 0.5(-0.9 to 0.2)
4.0(0.7t023.4) 1.3(0.8t02.1)

7.6 (1.21048.7) 2.3 (1.2 to 4.4)

0.1 (-0.51t0 0.2)
0.3 (0.7 to 0.1)

23(0.6t087) 1.2(0.8t01.9) 0.3 (0.6 to 0.1)

0.3(0.1t01.1) 1.1(0.5t02.1) 0.4 (0.8 to 0.03)

2.7(09t085) 0.7 (0.4t0 1.3) 0.3 (-0.7 t0 0.1)

21(0.7t06.7) 1.0(0.6t01.7) 0.2 (0.1 to 0.5)

11(09t01.2) 1.0(0.9to1.1) 0.05 (=0.1 to 0.0003)

Reference groups: not lonely, 80-84 years old, men, no physical impairments, 0-2 chronic diseases, not depressed and not disabled.

Bold values indicate 95% confidence intervals.

ADL, activities of daily living; IADL, instrumental ADL; IRR, incidence rate ratio .

from the ‘Campaign to End Loneliness’ suggest that
more than 75% of GPs and one in 10 hospital doctors
reported seeing about 1-5 or 1-6 lonely people in a day.*
These findings imply that numerous lonely individuals
are aware of their loneliness and have self-motivations to
alleviate loneliness. Seeking advice from trusted GPs may
give them a sense of hope and safety. Findings also high-
light the importance of emotional support (eg, having
confidants) in the experience of loneliness.

To the best of our knowledge, this is the first time the
associations between loneliness and community nurse
contacts and use of a meals on wheels service have been
studied. Although potentially indicating that these types
of service use are markers for levels of poor health and
disability associated with greater loneliness, the associa-
tions remained after controlling for numbers of health
conditions. The independent significance of these asso-
ciations could imply that similar with GPs, community
nurses or meals on wheels service providers may have a
hidden role in providing social interactions. For example,
in a fixed randomised control study investigating the
role of home-delivered meals programme on 626 Amer-
ican community-dwelling seniors’ feelings of loneliness,

researchers reported that compared with control groups
(ie, individuals who received meal delivery once a week
and individuals remained on meal delivery waiting list),
those who received their meals delivery on a daily basis
experienced decreases in their loneliness, and the reduc-
tion was explained as the meal-delivery services indi-
rectly provided more opportunities to elders for social
interactions.?’

This study has several strengths. The use of data from
one of the longest-run prospective cohort studies of the
very old allows us to measure loneliness and outcome
variables at different time points; by using the repeated
measurements, we can therefore examine the association
between loneliness and health and social care utilisation
more thoroughly. Moreover, CC75C collected data on
different types of health and social care services, which
enables us to investigate the impact of loneliness on
health and social care utilisation in a broader way than
previous studies did. Furthermore, the use of weights can
minimise the effect of non-response to the findings and
reduce bias due to dropout.”’

However, caution should be taken when interpreting
the findings. The use of self-reported health service and
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social care utilisation may introduce recall bias. However,
it is unlikely to have effects on our findings as for most
interviewed participants, their proxy informants were also
interviewed, and answers from both were compared and
the most reliable answers (ie, if answers were different,
then proxy informants’ answers were selected for partici-
pants who had cognitive problems) to minimise the differ-
ences. Responses about health and social care service use
were coded with maximum values, without recording
the true maximum. It is possible that some participants
are heavy users of services, resulting in higher service
use than measured here. It is possible that this led to a
loss of ability to identify relationships for heavy users of
services, and no sensitivity analyses are possible to test
this. However, for each type of health and social service,
the largest proportion of participants who were in the
maximum category was less than 6%. Therefore, results
from the current study are unlikely to be influenced by
the extreme values of service use. Additionally, the use of
a single-item scale to assess loneliness may underestimate
the true prevalence of loneliness as participants might be
concerned about social stigma, but it has been reported
that single-item scales have advantages in implementation
in large studies and have good reliability among older
people.'® Another consideration is that, as in previous
studies,10 we included disability as one of the covariates,
and it was determined by whether participants needed
help from family, friends or neighbours for performing
at least one of their daily activities, such as cooking or
doing housework. This type of help can be regarded as
informal care; therefore, it is possible that participants
who can obtain informal care may use fewer community
services. Medication use may also serve as a confounder
in this analysis, as individuals who are taking prescribed
medications may need to visit their GPs more regularly.
However, because of the unavailability of relevant data,
we were unable to adjust for this variable. Although this
might dilute the association between loneliness and
healthcare utilisation, it was unlikely to change the direc-
tion of the association.

This finding has implications for public health and
practice. As noted earlier, lonely individuals visit their
GPs more frequently than non-lonely individuals. They
expect emotional supports and professional advice from
their GPs to alleviate feelings of loneliness. However,
from GPs’ point of view, they are burdened with lack of
therapeutic options. This might be due to the fact that
feeling lonely reflects individuals’ personal experience;
therefore, the trigger for loneliness varies between indi-
viduals. Moreover, the coping skills differ from indi-
viduals. In addition, GPs need to deal with time issues,
for example, lack of time. Taken together, the limited
options to support people affected with loneliness and
lack of time make it difficult for GPs to help with lonely
patients.”® This raises an urgent need for developing
professional service that specifically target on loneliness,
so that GPs can refer their lonely patients to appropriate
help. Indeed, in a recent programme ‘The town with a

plan to end loneliness’ aired by the BBC, a programme
presenter pointed out that the medical centre not only
is responsible for giving medical advice, but also should
listen to patients’ non-medical needs and connect them
to people who can help.”

In addition, the finding that loneliness was associated
with increased use of community services, such as frequent
nurse contacts and meals on wheels service usage, has
implications on public policy. This implication may be
more pronounced for public officials in developing coun-
tries. For example, China is also facing quickened popula-
tion ageing. However, the traditional social welfare system
cannot meet the care needs resulting from the rapidly
increased number of older people. The government has
just recognised the importance of community services
and is prioritising fostering the development of commu-
nity services.”’ Interestingly, in spite of the differences in
social and cultural contexts, the specific services that the
Chinese governmentfocuses on are day care, dining rooms
or other centralised meal delivery services, echoing the
community services in western countries.”’ Although the
public official has been long aware that chronic diseases,
such as physical and cognitive impairments, are strong
predictors for community care services, loneliness as a
risk factor has been neglected. Findings from the current
study add new evidence, that is, loneliness also contrib-
utes to the great needs for community care services to
public. Despite the strong associations between loneliness
and increased use of GP and community-based services,
it is possible that lonely individuals have less knowledge
about appropriate access to health and social care services
or do not have the means to access them than non-lonely
individuals. Given the robust link between loneliness and
health outcomes reported in previous studies, individuals
who are lonely may be at higher risk of health decline,
and consequently are likely to have greater need of health
services. However, in the current analysis, health condi-
tions were adjusted for, implying that there might be
other mechanisms underlying the association between
loneliness and health and social care services usage. This
again emphasises the importance of developing services
that are sensitive to loneliness.

In conclusion, loneliness was found to be associated with
frequent GP visits, community nurse contacts and meals
on wheels service usage, independently of participants’
health problems. As population ageing is happening
across the world, it is urgent to realise the significance
of loneliness on health service and social care demands.
Moreover, evidence on interventions to prevent and
reduce loneliness do not show promising results.” Future
research is required to examine risk factors for loneliness
in order to develop effective interventions that target on
loneliness alleviation.
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