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Abstract
Aim Concerns around loneliness leading to increased healthcare use persist in spite of a mixed evidence base and lack of
adjustment for key potential confounders. We investigated the associations among loneliness, health and healthcare use in older
adults including stratification to investigate whether these associations differ by gender.
Subject and methods Secondary analysis of a nationally representative sample of 8175 community-dwelling adults aged 50
years and over from The Irish Longitudinal Study on Ageing (TILDA). Primary outcomes were self-reported general practitioner
(GP) and emergency department (ED) visits in the past 12 months. Negative binomial and logistic regression analysis was used to
investigate associations between loneliness and healthcare use, later adjusting for potential mediators (health and health
behaviours).
Results Loneliness was consistently positively associated with number of GP visits according to both cross-sectional and
longitudinal analyses, with incidence rate ratios (IRRs) ranging from 1.08 to 1.33 in the sample overall. Associations with ED
visits were less consistent. After adjusting for health and health behaviours, male loneliness does not appear to influence ED or
GP visits. However, women who reported loneliness had an elevated risk of an ED visit at wave 1 (W1; odds ratio (OR) 1.08
[1.01–1.16]), as well as increased GP visits at both waves (IRRs ranging from 1.05 [1.02–1.07] to 1.16 [1.07–1.26]).
Conclusion Older women experiencing loneliness visit their GP more often irrespective of health, health behaviours or social
isolation. While effect sizes were small, there are implications for health service resources at a population level. Importantly,
however, this may also be a useful opportunity to redirect towards appropriate services and tailored resources.
Keywords Loneliness . Healthcare use . Emergency department . General practitioner . Older adults . Primary care physician

Introduction
Although loneliness is experienced by all age groups, research
has tended to focus on older adults for whom the prevalence of
intense loneliness (often or always lonely) is consistently estimated at 8–9% (Victor et al. 2002). Other studies employing
more sensitive measures or lower thresholds of loneliness,
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which include those reporting that they are sometimes lonely,
have found higher reported prevalence rates ranging between
25% and 57% in adults aged 60 years and over based on data
from the USA and China (Gerst-Emerson and Jayawardhana
2015; Zhang et al. 2018). Loneliness is associated with poorer
health, including depression, anxiety, heart disease (Valtorta
et al. 2016), health behaviours such as physical activity
(Hawkley et al. 2009) and premature mortality (HoltLunstad et al. 2015), with evidence especially strong for depression (Cacioppo et al. 2010). However, twin concerns
about usage of health services by an ageing population and
increasing loneliness raise concerns that loneliness may increase healthcare use (HCU).
Evidence to date in relation to whether loneliness is associated with HCU is mixed. Previous studies have found positive associations with general practitioner (GP) visits/consultations/contacts (Almind et al. 1991; Cheng 1992; Ellaway
et al. 1999; Gerst-Emerson and Jayawardhana 2015; Newall
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et al. 2015; Taube et al. 2015; Theeke 2010; Wang et al. 2019;
Zhang et al. 2018) and emergency department (ED) visits and
hospitalisations (Geller et al. 1999; Molloy et al. 2010; Taube
et al. 2015), as well as with outpatient care visits in general in
one study (Taube et al. 2015). However, these associations are
often weak or only explain a small amount of the variance, e.g.
11% (Almind et al. 1991; Taube et al. 2015), and, at times, no
association with HCU [planned hospitalisations (GerstEmerson and Jayawardhana 2015; Molloy et al. 2010); GP
home visits (Ellaway et al. 1999); admission to hospital
(Newall et al. 2015)] or, in the case of one study, a significant
negative association was found, with significantly lower odds
of physician visits among older adults who were lonely in
Singapore (Lim and Chan 2017). In spite of the established
associations between loneliness and health, however, few
studies have examined if associations between loneliness
and HCU are independent of health and none have ever adjusted for health behaviours. While several studies have reported associations independent of health for physician visits
(Cheng 1992; Ellaway et al. 1999; Gerst-Emerson and
Jayawardhana 2015; Wang et al. 2019; Zhang et al. 2018)
and hospitalisations (Molloy et al. 2010; Zhang et al. 2018),
most are cross-sectional, used a single item to assess loneliness and conducted only limited mediation analysis.
Furthermore, no study had stratified these associations by gender, despite the known effects of gender on HCU (RedondoSendino et al. 2006). There is a considerable literature on helpseeking, particularly relating to service contacts and mental
health (Curran et al. 2020), much of which is focussed on
factors associated with stigma and avoidance (Greenley and
Mullen 1990; Leavey et al. 2016; Mojtabai et al. 2002).
Additionally, masculine attitudes and beliefs are considered
to play a determining role in avoiding or rejecting help
(Biddle et al. 2007). Various behavioural theories have been
posited to assist explanation for help-seeking (or not). For
example, the health belief model suggests that help-seeking
is influenced by an individual’s assessment of the potential
risks posed by the health problem and its severity, balanced
against benefits and ability to cope (Henshaw and FreedmanDoan 2009). Given that beliefs related to explanations of distress and coping are often culturally embedded, rational explanations for help-seeking may not be easily attainable
(Kleinman 2004).
We hypothesised that loneliness would be associated with
increased HCU in older adults, but that this would likely be
explained by health and health behaviours. Given the literature to date on help-seeking, we also hypothesised that loneliness might be less associated with increased HCU in men.
This paper tests these hypotheses by assessing whether loneliness predicts HCU in a nationally representative sample of
community-dwelling adults aged 50 years and over; testing
whether these associations, if present, are mediated by health
and health behaviours; and, finally, investigating whether

these associations and their potential mediators differ when
we stratify by gender given the known effects of gender on
HCU and help-seeking.

Methods
Secondary analysis of TILDA data between W1 and
W3
The sample comprised participants from The Irish
Longitudinal Study on Ageing (https://tilda.tcd.ie/), which
provides a stratified, clustered, nationally representative
sample of community-dwelling adults aged 50 years and over
living in Ireland. Private residential dwellings were assigned
to clusters stratified by geography and socio-economic group
to produce a population-representative sample. Across households where it was possible to make contact to confirm eligibility, a response rate of 62% was achieved, with all residents
aged 50 years and over in each household invited to participate (Barrett et al. 2011). The current analysis involves waves
1–3. Data collection involved an extensive face-to-face,
computer-assisted home interview, a self-completion questionnaire for data deemed more sensitive and a health assessment at wave 1 (W1) and wave 3 (W3) (see Table 1 for an
overview of relevant data collected in TILDA and modes of
collection, as well as sample sizes).

Exposure variables
1. Loneliness was assessed in the self-completion questionnaire using the five-item UCLA scale, which is a revised
version of the 20-item University of California-Los
Angeles (UCLA) Loneliness Scale (Russell et al. 1978).
Each item is measured on a three-point Likert scale (0–2)
reflecting frequency of occurrence: ‘hardly ever or never’;
‘some of the time’; ‘often’. Possible scores range from 0
to 10, with higher scores indicating greater loneliness.
This score was used as an indicator of loneliness in the
current study, as were two additional generated variables
based on items 1–3 and item 5. to allow comparability
with previous papers, as well as to observe associations
for chronic loneliness as below.
2. To allow comparability, a loneliness threshold variable
was created in line with previous papers establishing the
impact of loneliness on HCU (Gerst-Emerson and
Jayawardhana 2015; Lim and Chan 2017), whereby any
participant responding ‘often’ or ‘some of the time’ to any
of the first three items was defined as lonely. This threshold variable was also employed to observe chronic loneliness, i.e. participants meeting this criteria at all three
waves.
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Table 1
Wave

Relevant data collected by The Irish Longitudinal Study on Ageing (TILDA) for adults aged 50 years and over
Data collected

Age (years)

1
2009–2011
50+
2
2012–2013
52+
3
2014–2015
54+
Data included in the current analyses:

Computer-assisted
personal interview

Returned a self-completion questionnaire Completed health assessment

8173
6993
6248
- Demographics (W1)
- GP visits (W1, W3)
- ED visits (W1, W3)
- Chronic conditions (W1, W3)
- Falls (W1, W3)
- Pain (W1, W3)
- CES-D (W1, W3)
- IPAQ (W1, W3)
- Smoking status (W1, W3)

6913 (85%)
5888 (84%)
5216 (83%)
- UCLA (W1, W2, W3)
- CAGE (W1, W3)
- HADS-A (W1, W3)

3. Finally, responses of ‘some of the time’ or ‘often’ to
UCLA item 5, which asks directly about how often respondents ‘feel lonely’, were also modelled at wave 1 and
at wave 3 as an indicator of chronic loneliness.

Outcomes
Primary outcomes were: GP and ED visits as self-reported
during computer-assisted face-to-face personal interview at
wave 1 and wave 3. Binary categorical outcome variables
were also generated to capture report of at least one ED visit
in the previous 12 months at W1 and at W3.

5893 (72%)
N/A
5043 (81%)
- BMI (W1, W3)
- Waist circumference (W1, W3)

Doctor-diagnosed chronic conditions included in TILDA
waves 1 and 3 were: cancer; chronic lung disease; cardiovascular disease (angina; high cholesterol; hypertension; diabetes; myocardial infarction or coronary thrombosis; congestive
heart failure; a stroke; or transient ischemic attack); asthma;
arthritis; osteoporosis; Parkinson’s disease; ‘any emotional,
nervous or psychiatric problems’; alcohol or substance abuse;
Alzheimer’s disease; dementia; serious memory impairment;
cataracts; glaucoma; age-related macular degeneration; stomach ulcers; cirrhosis/serious liver damage; and varicose ulcers.
For the purposes of this analysis, the presence of at least one
chronic condition was defined as answering ‘yes’ when asked
if they were ‘ever told by a doctor that’ they had any of the
above. Those who refused to answer or reported they did not
know were treated as missing.

Potential mediators
Statistical analyses
Variables indicating health status and, therefore, adjusted for
in the mediation analysis were: presence of a self-reported
doctor-diagnosed chronic condition (79.7%); reporting ‘troubled often with pain’ (35%) or a fall in the last year (19.4%);
body mass index (BMI) (mean 28.6, standard deviation [SD]
4.94); waist circumference (mean 95.4 cm, SD 13.9); and
scales assessing anxiety (Hospital Anxiety and Depression
Scale-Anxiety subscale, HADS-A) (7.2% probable)
(Zigmond and Snaith 1983) and depressive (Center for
Epidemiologic Studies Depression Scale, CES-D) (9.5% severe) symptoms, with the CES-D short form eight-item version used at wave 3 with a validated cut-off of 9 (Briggs et al.
2018). Health behaviours included were smoking status (current (18%)/former (38%)/never); alcohol problem as per the
CAGE questionnaire (12%) (score of 2 or more) (Mayfield
et al. 1974); and physical activity, with the sample split into
three groups using the short form eight-item version of the
International Physical Activity Questionnaire (IPAQ) (Craig
et al. 2003).

Key variables and demographic characteristics of the sample
were compared according to threshold and direct item loneliness at wave 1 and chronic threshold and direct item loneliness at wave 3 using t-test and chi-square statistics as
appropriate.
At wave 1, loneliness was modelled as: (1) UCLA score;
(2) threshold variable based on UCLA items 1–3; and (3)
UCLA item 5, which asks directly about feeling lonely.
Longitudinally chronic loneliness was defined as: (1) meeting
threshold based on UCLA items 1–3 at all three waves and (2)
reporting ‘often’ or ‘some of the time’ to UCLA item 5 at all
three waves.
Multivariate negative binomial and logistic regression
models were used to investigate associations between loneliness and GP visits (count) and between loneliness and ED
visits (count; any versus none) cross-sectionally at wave 1
and longitudinally at wave 3 based on chronic loneliness.
All models were weighted and adjusted for age (continuous),
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sex, education and marital status and multilevel to account for
non-independence at the household level. Negative binomial
regression was employed for count data as an alternative to
Poisson, as it is useful for count data with overdispersion (i.e.
sample variance is higher than the sample mean).
Potential mediators (health and health behaviours) were
added to the model at step 2 to check for mediation effects.
For longitudinal models, variables indicating health and health
behaviours at wave 3 were employed. Due to missing data, the
final analytic samples for full mediation analysis ranged from
4256 to 4308 at wave 1 and from 3621 to 3682 at wave 3.
Finally, all models were stratified by gender to observe
differences in associations or mediation according to gender.

Results
Overall, the mean UCLA score for the five-item scale at wave
1 was 1.95 (SD 2.18, median 1) (n = 6689). Among the 6829
individuals for whom UCLA items 1–3 were available, 48%
(n = 3278) were defined as lonely, i.e. answered ‘sometimes’
or ‘often’ to at least one of these three items. In the case of
UCLA item 5, meanwhile, which directly asks about loneliness, 35% (n = 2410/6805) reported that they felt lonely ‘some
of the time’ (29%) or ‘often’ (6%).
In relation to chronic loneliness, based on the threshold
variable, 26.7% (n = 1170/4380) were lonely at all three
waves, while the prevalence was 17.0% (n = 757/4463) based
on UCLA item 5.
The mean number of self-reported GP visits in the last
12 months was 3.99 (SD 5.44, median 3) (n = 8162) and
3.98 (SD 5.24, median 3) (n = 6225) at wave 1 and wave 3,
respectively. The mean number of self-reported ED visits in
the last 12 months was 0.26 (SD 1.18, median 0) (n = 8165)
and 0.25 (SD 0.68, median 0) (n = 6238). Overall, 15% reported at least one ED visit at wave 1, while 17.6% reported an ED
visit at wave 3.
Table 2 illustrates the main characteristics of the sample at
wave 1 based on threshold loneliness. Meeting the ‘lonely’
threshold was significantly related to gender, age group, education, marital status, number of GP visits and reporting at
least one ED visit but not the overall number of ED visits. It
was also significantly related to all health and health behaviour variables except BMI and waist circumference. BMI and
waist circumference were, however, associated with number
of GP visits (and an ED visit/none in the case of waist circumference) and were, therefore, retained in mediation models.
Loneliness as per UCLA item 5 was associated with all except
BMI, waist circumference and mean age.
Chronic threshold loneliness was associated with GP visits,
health behaviours and all socio-demographic and health variables except mean age, education, BMI and waist circumference.

Chronic loneliness based on UCLA item 5 was not associated
with age (mean/group) or BMI.
Loneliness was significantly associated with both GP and
ED visits at wave 1 across indicators of loneliness (Table 3).
The exception was number of ED visits, which was associated
with UCLA score but not threshold loneliness or direct item
loneliness. Following the addition of health and health behaviours to these models, all associations between loneliness and
ED visits became non-significant. However, loneliness
remained significantly independently associated with GP
visits, in the case of both UCLA score and the loneliness
threshold variable.
The stratification of models and mediation analysis by gender revealed that, while loneliness was consistently associated
with GP visits in both men and women with incidence rate
ratios (IRRs) ranging from 1.07 to 1.33, an association with
number of ED visits was only present for men and only in
relation to UCLA score, while significant associations with an
ED visit compared to none were only consistently found for
women. Following the addition of health and health behaviours to these stratified models, however, all associations between loneliness and HCU in men became non-significant.
Loneliness remained a significant independent predictor of
GP visits in women across indicators and of reporting an ED
visit based on UCLA score only.
As shown in Table 4, chronic loneliness was consistently
predictive of GP visits at wave 3, with chronic direct item
loneliness predictive of ED visits also. Once health and health
behaviours were added, however, only the association between threshold loneliness and GP visits remained (IRR
1.10, 95% confidence interval [CI] (1.01–1.19)).
The stratification of longitudinal models by gender revealed that associations between chronic loneliness and
HCU were, again, fully mediated in men by health and health
behaviours and the only independent significant association
present was in women in relation to GP visits and based on
threshold loneliness variable.

Discussion
Key findings
The data indicate that loneliness was consistently positively associated with number of GP visits according to both crosssectional and longitudinal analyses, with IRRs ranging from
1.08 to 1.33 in the sample overall. Associations with ED visits
were less consistent and, while reporting at least one ED visit at
wave 1 was consistently associated with loneliness indicators, the
number of ED visits was only associated with UCLA score in the
cross-sectional analysis. At wave 3, only chronic loneliness
based on direct item predicted ED visits (count/one or none),
while chronic threshold loneliness showed no association.
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Table 2 Demographics, health and healthcare use characteristics of The Irish Longitudinal Study on Ageing (TILDA) cohort by loneliness (threshold
variable based on items 1–3) (n = 6829)
Lonely, n = 3278, 48%

Not lonely, n = 3551, 52%

t/chi

p-Value

No.

%

No.

%

1423
1855
63.8

46%
50%
(9.85)

1687
1864
63.4

54%
50%
(9.33)

11.5

0.001*

3.01

0.08

964
1326
987

51%
47%
46%

934
1470
1146

49%
53%
54%

8.84

0.012*

1944
416
296
622

40%
66%
69%
67%

2907
212
130
302

60%
34%
31%
33%

422.7

< 0.001**

4.49
0.28
533
2700
1362

(6.17)
(1.19)
53%
49.5%
57%

3.41
0.023
475
2757
1042

(4.70)
(1.27)
47%
50.5%
43%

− 8.11
− 1.58
11.4
22.9
11.8

< 0.001**
0.113
0.001*
< 0.001**
< 0.001**

724
95.3
28.6

54%
(14.0)
(5.22)

618
95.3
28.5

46%
(13.6)
(4.69)

23.6
0.02
− 0.3585

< 0.001**
0.894
0.720

488
764
1959

82%
65%
40%

110
418
1959

18%
35%
60%

541.0

< 0.001**

472
686
1974
461

80%
68%
40%
57%

116
328
3008
349

20%
32%
60%
43%

542.3

< 0.001**

31.0

< 0.001**

1418
1232
628

47%
47%
54%

1623
1393
535

53%
53%
46%

20.3

< 0.001**

1094

52%

1014

48%

25.3

< 0.001**

1140
1015

48%
44%

1224
1275

52%
56%

Gender (n = 6829)
Male
Female
Age, years (mean (SD)) (n = 6820)
Education (n = 6827)
Primary/none
Secondary
Third/higher
Marital status (n = 6829)
Married
Never married
Separated/divorced
Widowed
Healthcare use
GP visits past 12 months (mean (SD)) (n = 6822)
ED visits past 12 months (mean (SD)) (n = 6825)
ED visit (at least one) (n = 1008/6825)
Doctor-diagnosed chronic condition (n = 5457/6816)
Pain (‘often troubled with’) (n = 2404/6825)
Fall(s) (in past year) (n = 1342/6827)
Waist circumference (mean (SD)) (n = 5294)
BMI (mean (SD)) (n = 5302)
CES-D depressive symptoms (n = 6725)
Severe (16+)
Moderate (8–15)
None/mild (7 or less)
HADS-A (n = 6584)
Probable (11+)
Possible (8–10)
Normal (7 or less)
Alcohol problem (CAGE) (n = 810/6692)
Smoking (n = 6829)
Never
Past
Current
Exercise (IPAQ) (n = 6762)
Low
Moderate
High
*<.05; **<.001

Following the addition of health and health behaviours,
loneliness had no impact on ED visits in the sample overall,
based on both cross-sectional and longitudinal models. For
GP visits, however, loneliness remained significantly independently associated in both cross-sectional and longitudinal

analyses, based on total score and threshold loneliness at wave
1 and based on chronic threshold loneliness at wave 3, with
IRRs ranging from 1.03 to 1.11. Loneliness, therefore, appeared to be an independent predictor of GP visits across the
sample.
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Table 3

Associations between loneliness and healthcare use at wave 1 including mediation analysis
GP visits (count)

1
Men
Women
2
Men
Women
3
Men
Women
1
Men
Women
2
Men
Women
3
Men
Women
1
Men
Women
2
Men
Women
3
Men
Women

UCLA score

UCLA threshold

Direct item

ED visits (count)
UCLA score

UCLA threshold

Direct item

ED visit (1 or more)
UCLA score

UCLA threshold

Direct item

No.

IRR

95% CI

p-Value

Adjusted for health status (objective)
No.

Adjusted IRR

95% CI

p-Value

(1.01–1.05)
(0.98–1.04)
(1.02–1.07)
(1.03–1.20)
(0.91–1.18)
(1.07–1.26)
(0.97–1.15)
(0.84–1.09)
(1.03–1.26)
95% CI
(0.93–1.06)
(0.94–1.08)
(0.93–1.10)
(0.63–1.07)

0.004*
0.668
< 0.001**
0.007*
0.584
< 0.001**
0.204
0.482
0.011*
p-Value
0.874
0.856
0.824
0.137
0.453
0.260
0.487
0.981

6671
3065
3606
6811
3105
3706
6789
3101
3688
No.
6675
3065
3610
6814

1.08
1.07
1.07
1.27
1.17
1.33
1.30
1.25
1.33
IRR
1.06
1.07
1.05
1.16

(1.06–1.09)
(1.04–1.10)
(1.06–1.09)
(1.18–1.36)
(1.05–1.31)
(1.22–1.45)
(1.21–1.40)
(1.11–1.41)
(1.22–1.45)
95% CI
(1.02–1.11)
(1.02–1.13)
(0.99–1.12)
(0.92–1.47)

< 0.001**
< 0.001**
< 0.001**
< 0.001**
0.005*
< 0.001**
< 0.001**
< 0.001**
< 0.001**
p-Value
0.003*
0.010*
0.109
0.202

4256
1946
2310
4304
1960
2344
4299
1960
2339
4260
1947
2313
4308

1.03
1.01
1.05
1.11
1.04
1.16
1.06
0.95
1.14
Adjusted IRR
0.99
1.01
1.01
0.82

3105
3709
6792
3101
3691

1.05
1.23
1.24
1.16
1.29

(0.80–1.38)
(0.86–1.76)
(0.98–1.56)
(0.89–1.51)
(0.92–1.81)

0.707
0.256
0.073
0.273
0.141

1961
2347
4303
1961
2342

0.89
0.82
0.90
1.00
0.93

(0.65–1.21)
(0.58–1.16)
(0.66–1.22)
(0.74–1.35)
(0.64–1.34)

No.
6675
3065
3610
6814
3105
3709
6792
3101
3691

ORR
1.07
1.06
1.07
1.18
1.10
1.25
1.25
1.21
1.29

95% CI
(1.03–1.10)
(1.01–1.11)
(1.02–1.12)
(1.01–1.37)
(0.89–1.37)
(1.01–1.54)
(1.08–1.46)
(0.97–1.51)
(1.05–1.59)

p-Value
< 0.001**
0.015*
0.004*
0.035*
0.379
0.036*
0.003*
0.098
0.017*

4260
1947
2313
4308
1961
2347
4303
1961
2342

Adjusted ORR
1.04
1.00
1.08
1.03
0.96
1.14
1.13
1.07
1.18

95% CI
(0.98–1.09)
(0.92–1.08)
(1.01–1.16)
(0.84–1.26)
(0.71–1.30)
(0.85–1.51)
(0.90–1.41)
(0.77–1.49)
(0.87–1.59)

0.692
p-Value
0.169
0.923
0.028*
0.761
0.799
0.383
0.306
0.690
0.296

All models weighted and adjusted for age (continuous), sex, education and marital status
CI, confidence interval; IRR, incidence rate ratio
*<.05; **<.001

The stratification of models by gender revealed consistent
associations for both men and women in relation to GP visits.
In relation to ED visits, differences emerged in the crosssectional analyses, with no association present for women in
relation to number of ED visits and no association for men in
relation to reporting one or more ED visits based on threshold
or direct item loneliness variables. Following the addition of
health and health behaviours to stratified models, however, all
associations between loneliness and HCU in men became
non-significant, both cross-sectionally and longitudinally. In
women, meanwhile, loneliness remained independently significantly associated with GP visits at wave 1 (based on all
indicators) and wave 3 (based on chronic threshold

loneliness), with IRRs ranging from 1.05 to 1.16. An association with ED visits in terms of reporting one or more visit
also remained for women based on UCLA score only.
Importantly, these associations also remained following the
addition of social connection score (Berkman and Syme
1979) to the model, suggesting that it was loneliness rather
than social isolation that was responsible for these associations with HCU in women (data not shown).

Strengths
Our findings are based on a large, nationally representative
sample of older adults and the inclusion of longitudinal
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Table 4

Associations between chronic loneliness and healthcare use at wave 3 including mediation analysis
GP visits (count)

1

2

1

2

1

2

No.

IRR

95% CI

p-Value

Adjusted for health status
No.

Adjusted IRR

95% CI

p-Value

Chronically lonely 1
Men
Women
Chronically lonely 2
Men
Women
ED visits (count)
Chronically lonely 1
Men
Women
Chronically lonely 2
Men
Women
ED visit (1 or more)

4369
1954
2415
4452
1995
2457
No.
4375
1956
2419
4457
1997
2460
No.

1.28
1.28
1.25
1.33
1.45
1.23
IRR
1.11
1.08
1.15
1.47
1.56
1.42
IRR

(1.18–1.38)
(1.12–1.47)
(1.15–1.36)
(1.21–1.47)
(120–1.76)
(1.11–1.36)
95% CI
(0.90–1.36)
(0.78–1.50)
(0.89–1.48)
(1.16–1.85)
(1.06–2.28)
(1.07–1.87)
95% CI

< 0.001**
< 0.001**
< 0.001**
< 0.001**
< 0.001**
< 0.001**
p-Value
0.333
0.643
0.278
0.001*
0.024*
0.014*
p-Value

3621
1650
1971
3680
1680
2000
No.
3624
1651
1973
3682
1681
2001
No.

1.10
1.10
1.11
1.03
1.09
1.01
Adjusted IRR
0.88
0.89
0.88
1.25
1.35
1.22
Adjusted ORR

(1.01–1.19)
(0.97–1.24)
(1.01–1.23)
(0.94–1.13)
(0.93–1.27)
(0.90–1.12)
95% CI
(0.70–1.11)
(0.62–1.29)
(0.68–1.15)
(0.95–1.65)
(0.83–2.20)
(0.90–1.64)
95% CI

0.028*
0.140
0.030*
0.544
0.288
0.914
p-Value
0.277
0.553
0.362
0.117
0.226
0.194
p-Value

Chronically lonely 1
Men
Women
Chronically lonely 2
Men

4375
1956
2419
4457
1997

1.11
1.06
1.16
1.47
1.51

(0.90–1.37)
(0.77–1.46)
(0.89–1.52)
(1.17–1.85)
(1.04–2.20)

0.311
0.730
0.271
0.001*
0.031*

3624
1651
1973
3682
1681

0.87
0.78
0.94
1.29
1.24

(0.68–1.11)
(0.52–1.17)
(0.68–1.29)
(0.97–1.73)
(0.76–2.00)

0.271
0.225
0.685
0.085

Women

2460

1.47

(1.09–1.97)

0.010*

2001

1.36

(0.94–1.96)

0.389
0.101

All models weighted and adjusted for age (continuous), sex, education and marital status
Chronically lonely 1: respondents who met threshold categorical variable based on UCLA items 1–3 at all three waves (n = 1593)
Chronically lonely 2: respondents who reported feeling ‘sometimes’ or ‘often’ lonely at all three waves as per direct item [UCLA item 5] (n = 763)

analyses based on three waves of data. TILDA, with its robust
methodology, provides a detailed and rich populationweighted dataset and the necessary power to adjust for many
confounders (Barrett et al. 2011).
The inclusion of the five-item UCLA in TILDA also meant
that we were able to look at loneliness based on data beyond
the widely used three-item UCLA, using the direct item measure provided by item 5, and a total score, including this, as
well as item 4, a reverse-scored positively worded item. In the
context of a current lack of consensus on a validated UCLA
cut-off (Fried et al. 2020), this approach allowed us to look
across these indicators for consistent patterns relating to HCU
while also providing data comparable to other recent longitudinal analyses on loneliness and HCU (Gerst-Emerson and
Jayawardhana 2015; Lim and Chan 2017).
In adjusting for health status, a full range of variables capturing a comprehensive picture of objective physical and mental health were included, as were health behaviours (smoking
status, physical activity, alcohol use) that have not, to our
knowledge, been looked at before in adjusting for associations
between loneliness and HCU, in spite of known associations
with both (Hawkley et al. 2009; Lauder et al. 2006). This was

also the first paper, to our knowledge, to stratify associations
between loneliness and HCU by gender, in spite of established
effects of gender on HCU (Redondo-Sendino et al. 2006).

Limitations
While, as above, it was helpful to observe associations based
on a definition of loneliness used in recent studies on HCU
(Gerst-Emerson and Jayawardhana 2015; Lim and Chan
2017), the threshold variable could be argued to provide an
overly broad definition of loneliness, which is perhaps overly
sensitive, and this could also be argued in relation to the inclusion of those responding ‘some of the time’ to the direct
item. However, the fact that, unlike feeling ‘often’ lonely,
feeling ‘sometimes’ lonely does appear to be increasing over
time in older adults (Hawkley et al. 2019; Victor et al. 2002)
supports this broader approach. If it is this less intense loneliness that appears to be on the rise in society, then investigation
of its potential consequences is important. Given the stigma
associated with loneliness (Lau and Gruen 1992), it is also
possible that it may be under-reported, although its placement
in the self-completion questionnaire should have somewhat
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tempered this. Arguably, some models were overfitted due to
the inclusion of the CAGE questionnaire under health behaviours (which assesses the presence of drinking problems) and
lifetime diagnosis of alcohol/substance abuse under chronic
conditions. However, given that these were slightly different
indicators, the low prevalence in the sample (1.6% reported
diagnosed alcohol/substance abuse at W1), the lack of any
multicollinearity problems detected by Stata and the fact that
they were both included as potential mediators at all times
(rather than predictors or outcomes), it was decided to retain
both to ensure a full mediation analysis. The self-report of
HCU also means that these data may be subject to recall bias,
even though the period in question was limited to the previous
12 months only. Additionally, while the Berkman–Syme
Social Network Index (SNI; Berkman and Syme 1979) did
not, in this case, mediate the association between loneliness
and HCU in women, further exploration using more comprehensive measures of social isolation in future studies would be
useful. Finally, it is also possible that other health indicators,
not included in TILDA, may explain the associations between
loneliness and HCU found in women.

Loneliness and healthcare use
Unlike their male counterparts, women experiencing loneliness consistently reported more GP visits independent of their
health and health behaviours.
This is in line with a number of studies that found associations between loneliness and physician visits independent of
health (Ellaway et al. 1999; Gerst-Emerson and Jayawardhana
2015; Wang et al. 2019; Zhang et al. 2018), including one
study that was limited to older women (aged 65–85 years)
(Cheng 1992).
In contrast to the current study, Molloy et al. also found an
independent association with emergency hospitalisations in a
community sample of Irish adults. However, this was based
on cross-sectional data, a single-item measure of loneliness
and a limited mediation analysis that relied on a single-item
assessment of chronic illness (Molloy et al. 2010). In China,
Zhang et al. also found an independent association with annual hospitalisations but, again, these were cross-sectional data,
a single-item loneliness measure and a reliance on simple
binary outcomes with no count data available (Zhang et al.
2018). The current study omitted planned hospitalisations and
looked only at ED visits based on the evidence in the literature
of a lack of association with planned hospitalisations (GerstEmerson and Jayawardhana 2015; Molloy et al. 2010) compared to ED visits and admissions (Geller et al. 1999; Molloy
et al. 2010; Taube et al. 2015). As the first study on loneliness
and HCU to stratify by gender, this paper indicates that the
role of gender is important and may have a key role in making
sense of the mixed evidence base to date.

While not previously examined in relation to loneliness and
HCU, gender differences have been demonstrated with regard
to numerous other potentially related health issues. For instance, there are known to be significant differences between
men and women in relation to symptom reporting, with women reporting more intense, more numerous and more frequent
symptoms compared to men (Barsky et al. 2001). Despite this
generally increased symptom reporting, however, research
has also demonstrated that women may be less likely to receive diagnoses, as has been shown in the case of stroke, for
instance (Yu et al. 2019). In the current study, we controlled
for doctor-diagnosed conditions as part of a mediation analysis to see if health might explain associations between loneliness and increased HCU, but if women were less likely to
receive these diagnoses, this could have impacted our results.
Notably, health-related quality of life and number of diseases
have also been shown to be important in relation to increased
HCU in women (Redondo-Sendino et al. 2006) and the current study, which adjusted based on presence of disease only,
may, therefore, have missed this cumulative effect.
Another possible explanation for the association between
loneliness and HCU remaining independent in women in this
paper is the role of employment status, given that this sample
included adults aged 50 years and over and social contact
through work is not captured by the SNI (which is based on
marital status; contact with children, relatives and friends;
church group membership; and membership in other voluntary organisations) (Berkman and Syme 1979). In Ireland,
women aged 50 years and over are less likely to be working
than men of the same age (Ward 2019) and this may, in part,
be due to the marriage bar introduced by the Irish government
in 1932, which required women to leave paid employment on
marriage and remained in place for civil servants until 1973
(Mosca and Wright 2020). Previous analysis of the TILDA
dataset has revealed that women affected by the Irish marriage
bar have shorter working lives, lower individual income,
higher household wealth at present, more children and more
educated children, yet, are not significantly different to women unaffected in relation to current health status (Mosca and
Wright 2020). In line with other studies on loneliness and
HCU, we note that the size of the independent effects found
was not large (Almind et al. 1991; Taube et al. 2015) and
while there are implications for health services resources at a
population level, this may also represent a valuable opportunity to intervene. Future research should seek to explore
whether the relationships found in the current study hold within other cultural and health system settings. Further exploration of the role of potential mechanisms such as functional
limitations and depression, in relation to directions of effects,
is also needed. Evidence in relation to what might work as an
effective loneliness screener for GPs and also in relation to
concordance between GP and patients’ own perception of
patient loneliness would also be helpful. Current evidence

J Public Health (Berl.): From Theory to Practice

suggests that GPs’ ability to identify patients who are lonely is
limited (Due et al. 2018). Finally, further qualitative work is
needed to better understand the experience of loneliness as
well as its associations with HCU from both patient and
healthcare professional perspectives.
Our study is the first to date to explore the role of gender in
associations between loneliness and HCU and its mediation
by health. It is also the first to include health behaviours and
the first to explore these relationships across three waves of
population-level data. We observed a consistent association
between loneliness and GP visits in women independent of
health and health behaviours. These findings lead us to conclude that GPs may be well placed to refer or redirect older
women experiencing loneliness towards appropriate services
and tailored resources.
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