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Abstract: Background: Loneliness co-occurs alongside many mental health problems and is associ-
ated with poorer treatment outcomes. It could therefore be a phenomenon of interest to clinicians
as an indicator of generalised risk for psychopathology. The present study tested whether a short
measure of loneliness can accurately classify individuals who are at increased risk of common men-
tal health problems. Methods: Data were drawn from two nationally representative cohorts: the age-
18 wave of the UK-based Environmental Risk (E-Risk) Longitudinal Twin Study and the age-38
wave of the New Zealand-based Dunedin Multidisciplinary Health and Development Study. In
both cohorts, loneliness was assessed using the three-item UCLA Loneliness Scale, plus two stand-
alone items about feeling alone and feeling lonely. Outcome measures consisted of diagnoses of
depression and anxiety and self-reports of self-harm/suicide attempts, assessed via a structured in-
terview. Results: ROC curve analysis showed that the Loneliness Scale had fair accuracy in classi-
fying individuals meeting criteria for all three outcomes, with a cut-off score of 5 (on a scale from 3
to 9) having the strongest empirical support. Both of the stand-alone items showed modest sensi-
tivity and specificity but were more limited in their flexibility. The findings were replicated across
the two cohorts, indicating that they are applicable both to younger and older adults. In addition,
the accuracy of the loneliness scale in detecting mental health problems was comparable to a meas-
ure of poor sleep quality, a phenomenon which is often included in screening tools for depression
and anxiety. Conclusions: These findings indicate that a loneliness measure could have utility in
mental health screening contexts, as well as in research.

Keywords: loneliness; mental health; ROC curve; screening

1. Introduction

Loneliness has been a growing public health issue in recent years, a trend that has
been compounded by the social restrictions imposed around the world in response to the
COVID-19 pandemic [1]. Though distressing, loneliness itself is not considered a mental
health problem. It is, however, associated with an increased risk for symptoms of psychi-
atric disorders such as depression and anxiety, as well as self-harm, suicidality and use of
mental health services in the population [2]. Moreover, loneliness is associated with
poorer clinical outcomes among groups of people who receive treatment for mental health
problems [3]. Loneliness may also be of interest to clinicians as a valuable individual risk
indicator for psychopathology, as it is analogous to sleep problems or difficulties with
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concentration, which are present in a number of disorders and are included in widely
used screening checklists such as the Patient Health Questionnaire and the Center for Ep-
idemiological Studies Depression Scale [4-6]. Though not all individuals who experience
loneliness will have co-occurring mental health problems, there is potential scope to uti-
lise a loneliness measure alongside other information as part of a screening tool [7].

Like many psychological constructs, loneliness is often measured using scales con-
sisting of multiple self-report items, with the summed scores reflecting a continuum along
which people vary in the population, e.g., [8,9]. However, for clinical purposes, it may be
useful to discriminate moderate levels of loneliness that do not warrant clinical attention
from more severe levels that may signal a risk for mental health disorders. Many people
are likely to experience some degree of loneliness at some point in their lives and so long
as this experience is not too severe and resolves in due course, the distress associated with
it is not necessarily debilitating [10]. Nonetheless, there may be a certain point at which
feelings of loneliness could be a greater cause for concern to clinicians, caregivers or edu-
cators. Currently, there is no consensus on a threshold at which a person is deemed to be
“lonely’ versus ‘not lonely’, nor a threshold that demarcates ‘severe” or clinically relevant
levels of loneliness. The validity of any hypothetical cut-off score on a loneliness measure
would therefore need to be interrogated statistically, taking into account its sensitivity
(ability to correctly identify individuals with mental health problems) and specificity
(ability to correctly classify those unaffected).

A further consideration is the choice of measure. In the research literature, measures
vary from well-validated scales to single-item indicators, and the distinctions between
loneliness and related constructs such as social support are often not well-demarcated
[11]. In the UK, the Office for National Statistics (ONS) has issued official guidance for the
measurement of loneliness, as part of the government’s national loneliness strategy [12].
Its recommended ‘gold standard’ entails a hybrid measurement approach: first, it recom-
mends the use of the three-item short form of the UCLA Loneliness Scale developed by
Hughes and colleagues [13], one of the most well-known and widely-used loneliness
measures. Second, the ONS recommends the use of a single item, “how often do you feel
lonely?” This individual item is to be used as an adjunct to the UCLA scale but could be
used in lieu of the scale when time constraints prevent a more reliable assessment of this
construct in large surveys.

The three-item UCLA Loneliness Scale has good internal consistency and correlates
strongly with the original 20-item UCLA Scale, from which the items were selected via
factor analysis [9,13]. The scale’s brevity and ease of use make it useful for assessing lone-
liness in large cohort studies, online surveys and phone consultations. For the same rea-
son, it has the potential to be administered as a quick screening tool in settings where
clinicians have a short window of time to determine if their patients present a risk for
mental health problems. However, it does not have a designated cut-off score, which
could be useful to inform clinical decisions. Conspicuously, the items are indirectly
worded; that is, they do not explicitly use the word ‘lonely’, in contrast to the direct word-
ing typically used in single-item measures. Instead, respondents are asked how often they
feel “that [they] lack companionship”, “left out”, and “isolated from others”. It has been
suggested that directly worded items may be prone to biases due to perceived stigmas
attached to the concept of loneliness or unreliability due to differences in the way the con-
cept is understood by respondents [14]. While using a single item is convenient, it could
be limiting, and its usefulness in screening contexts may require stronger justification than
a validated loneliness scale.

The aim of the present study was to examine the potential use of a loneliness measure
in screening for risk of mental health disorders, using data from two birth cohorts aged
18 and 38 at the time of assessment. Loneliness is a common problem among adolescents
and young adults and co-occurs frequently with mental health problems at this stage of
the lifespan [2]; however, it is important to ascertain whether this finding can be replicated
in older age groups. First, we aimed to identify a cut-off score on the three-item UCLA
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Loneliness Scale that could be used to identify a level of loneliness that signals elevated
risk for mental health problems. Second, we compared the accuracy of this scale to a meas-
ure of sleep problems, another phenomenon that generalises to multiple psychiatric dis-
orders and is included in many screening instruments. Third, we investigate whether us-
ing a single, stand-alone item could be an acceptable alternative to a multi-item loneliness
scale. The findings could have applications both in population research, to identify sub-
populations at risk for poor outcomes associated with loneliness, and also in primary care
or education settings, as part of a screening battery.

2. Materials and Methods
2.1. Participants

Data in this study were drawn from two nationally representative birth cohorts in
the United Kingdom (UK) and New Zealand (NZ). Measures of loneliness and mental
health at age 18 were examined in the Environmental Risk Longitudinal Twin Study (E-
Risk Study), and measures collected at age 38 are from the Dunedin Multidisciplinary
Health and Development Study (Dunedin Study).

2.1.1. Age-18 sample

The E-Risk Study tracks the development of a 1994-1995 birth cohort of 2232 British
children [15]. Briefly, the E-Risk sample was constructed in 1999-2000, when 1116 families
(93% of those eligible) with same-sex, 5-year-old twins participated in home visit assess-
ments. The sample (49% male) is representative of socioeconomic conditions in Great Brit-
ain, as reflected in the families” distribution on a neighbourhood-level socioeconomic in-
dex (ACORN—A Classification of Residential Neighbourhoods, developed by CACI Inc.
for commercial use) [16,17]: 25.6% of E-Risk families live in “wealthy achiever” neigh-
bourhoods compared to 25.3% nationwide; 5.3% vs. 11.6% live in “urban prosperity”
neighbourhoods; 29.6% vs. 26.9% in “comfortably off” neighbourhoods; 13.4% vs. 13.9%
in “moderate means” neighbourhoods; and 26.1% vs. 20.7% in “hard-pressed” neighbour-
hoods. E-Risk underrepresents “urban prosperity” neighbourhoods because such house-
holds are often childless. A total of 90% of the sample is of white ethnicity. Home visits
were conducted when participants were aged 5, 7, 10, 12 and most recently, 18 years (93%
participation). At age 18, each twin was interviewed by a different interviewer. The Joint
South London and Maudsley and the Institute of Psychiatry Research Ethics Committee
approved each phase of the study. Parents gave informed consent and twins gave assent
between 5-12 years and then informed consent at age 18.

2.1.2. Age-38 Sample

The Dunedin Study is a longitudinal investigation of health and behaviour in a rep-
resentative birth cohort. Participants (n = 1037; 91% of eligible births; 52% male) were all
individuals born between April 1972 and March 1973 in Dunedin, NZ, who were eligible
based on residence in the province and who participated in the first assessment at age 3
[18]. The cohort represented the full range of socioeconomic status (SES) in the general
population of NZ’s South Island and as adults matched the NZ National Health and Nu-
trition Survey on key adult health indicators (e.g., body mass index (BMI), smoking, GP
visits) and the NZ Census of citizens of the same age on educational attainment [19]. The
cohort is primarily white (93%), matching South Island demographics [18]. Assessments
were carried out at birth and ages 3, 5, 7, 9, 11, 13, 15, 18, 21, 26, 32, 38 and most recently
(completed April 2019) 45 years, when 94.1% (n = 938) of the 997 participants still alive
took part. At each assessment, participants were brought to the research unit for inter-
views and examinations. The relevant ethics committees approved each phase of the
study, and informed consent was obtained from all participants.
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2.2. Measures

Data from the age-18 wave of the E-Risk Study were collected in 2012-2014, and data
from the age-38 wave of the Dunedin Study were collected in 2010-2012. In both studies,
loneliness was assessed using the 3-item short form of the UCLA Loneliness Scale [13].
The items ask “How often do you feel... (1) That you lack companionship? (2) Left out?
(3) Isolated from others?” In addition to the UCLA Scale, participants completed two di-
rectly worded items: “How often do you feel alone?”, taken from the full UCLA Loneli-
ness Scale, Version 3 [9], and “How often have you felt lonely in the past month?”, adapted
from an item used in the Center for Epidemiological Studies Depression Scale [6]. All
items were scored as “hardly ever” (1), “some of the time” (2) and “often” (3). The 3 items
from the UCLA Scale were summed to produce a scale from 3 to 9, and the two directly
worded items were used separately as stand-alone variables.

Mental health problems were assessed via a structured clinical interview based on
the Diagnostic Interview Schedule [20]. In the present study, we focused on diagnoses of
major depressive disorder and generalised anxiety disorder, based on criteria in the Diag-
nostic and Statistical Manual for Mental Disorders, 4th Edition (DSM-IV) [21], as well as self-
reports of any self-harm or suicide attempts. In the E-Risk Study, the depression and anx-
iety assessments had a reporting period of the past year, and the assessment of self-harm
covered the period from age 12 to 18. In the Dunedin Study, the depression and anxiety
assessments also had a past-year reporting period, while self-harm/suicide attempt was a
lifetime measure. The prevalence of each measure was very similar across the two samples
(Table 1).

Table 1. Descriptive statistics of loneliness and mental health measures.

Age-18 Sample Age-38 Sample
(N =2066) (N =961)
Loneliness (Mean/SD) 4.18 147 411 1.44
Depression (N/%) 414 20% 155 16%
Anxiety (N/%) 153 7% 54 6%
Self-harm/suicide attempt (N/%) 295 14% 150 16%

Sleep problems during the past month were assessed in both samples using the Pitts-
burgh Sleep Quality Inventory [22], an instrument developed for use in psychiatric prac-
tice and research. The questionnaire assesses seven ‘components’ of sleep: subjective sleep
quality, sleep latency, sleep duration, sleep efficiency, sleep disturbance, use of sleep med-
ication, and daytime dysfunction. These are coded based on participants’ self-reported
sleep routines, and responses to questions such as “during the past month, how would
you rate your sleep quality overall?” The components are coded from 0 to 3 and summed
to create a global scale of sleep problems, with higher scores reflecting poorer sleep.

2.3. Data Analysis

A series of receiver operating characteristic (ROC) curve analyses were conducted
with depression, anxiety and self-harm/suicide attempts as the response variables, and
the summed 3-item UCLA Loneliness Scale as the predictor. We conducted these analyses
using the pROC package for R [23]. The accuracy of the loneliness scale in discriminating
between people with and without mental health disorders is denoted by the area under
the curve (AUC) statistic. An AUC of 1 would indicate perfect classification, with no false
positives and no false negatives, while an AUC of 0.5 indicates a classification no more
accurate than chance. AUCs above 0.9 are generally considered ‘excellent’, those between
0.8 and 0.9 are considered ‘good’, those between 0.7 and 0.8 ‘fair’, between 0.6 and 0.7
‘poor” and below 0.6 ‘failed” [24].

In order to identify a score threshold on the loneliness scale that optimised the trade-
off between sensitivity (proportion of ‘true positives’) and specificity (proportion of ‘true
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negatives’), two statistics were consulted from the ROC curve analysis: Youden'’s J, calcu-
lated as sensitivity + specificity — 1 [25], and the distance from each candidate threshold
to the top-left of the curve plane. After an optimal cut-off score on the loneliness scale was
selected, logistic regressions were conducted to determine the sample-wide average in-
crease in risk for depression, anxiety and self-harm/suicide attempts that would be signi-
fied by such a score.

A further series of ROC curve analyses was conducted, with the same three outcome
variables (depression, anxiety and self-harm/suicide attempts) but with sleep problems
substituted for loneliness as the predictor variable. The AUCs for the 3-item UCLA Lone-
liness scale and the PSQI Sleep Scale were then compared using DeLong’s test [26] to de-
termine whether the measures of loneliness and sleep problems differed significantly in
their ability to classify individuals with and without mental health problems.

Finally, the two stand-alone loneliness items were examined in both samples to de-
termine if a single indicator could show acceptable performance in lieu of a multi-item
scale, thus reducing testing burden in screening. As these had only two possible ‘cut-offs’
(‘some of the time’ or ‘often’), the sensitivity and specificity were calculated using contin-
gency tables. These were then compared to the corresponding statistics obtained for the
loneliness scale.

Complete data on all variables were available for 2033 participants in the age-18 sam-
ple (98% of those assessed) and 946 in the age-38 sample (98%). Missing data were handled
using listwise deletion.

3. Results

3.1. Using the 3-Item UCLA Loneliness Scale to Identify Individuals with Mental Health Disor-
ders

The ROC curve analyses indicated that the three-item UCLA Loneliness Scale had
reasonable accuracy in identifying individuals with mental health disorders. In the age-
18 sample, the areas under the curve indicated fair classification of depression, anxiety
and self-harm/suicide attempt (Table 2; Figure 1). In the age-38 sample, we found very
similar results for depression and anxiety, although the accuracy was poor for self-
harm/suicide attempts. When self-harm and suicide attempts were analysed as separate
variables, both ROC curves performed similarly in the age-18 sample (self-harm: AUC =
0.72; 95% CI = 0.69-0.76; suicide attempt: AUC = 0.74; 95% CI = 0.69-0.80). However, in the
age-38 sample, while the AUC was fair for self-harm (AUC =0.72, 95% CI = 0.69-0.80), the
AUC for suicide attempts was poor (AUC = 0.62; 95% CI = 0.58-0.68).

Table 2. Accuracy of the 3-item UCLA Loneliness Scale in classifying mental health problems.

Thresh Age-18 Sample : Age-38 Sample :
old  Sensitivity Specificity PPV Youden’s ] D“‘thgi:frt"m Sensitivity Specificity PPV Youden’s ] D‘S’Tt:gffeffrt"m
3 1.00 000 020  0.00 1.00 1.00 000 016 0.0 1.00
4 0.75 054 029 028 0.28 0.74 055 024 029 0.27
5 0.59 073 036 033 0.24 0.57 075 031 032 0.25
6 0.42 086 044 029 0.35 0.44 087 039 031 0.33
D‘;p;rfs‘ 7 0.22 095 053 017 0.62 0.29 096 061 025 0.50
8 0.12 098 064 011 0.77 0.14 099 073 013 0.74
9 0.05 100 075 005 0.90 0.05 099 062 005 0.90
AUC 0.70 (0.67-0.73) 0.71 (0.67-0.76)
3 1.00 000 007 000 1.00 1.00 000 006 0.0 1.00
4 0.84 050 012 034 027 0.81 052 009 034 0.26
5 0.74 070 016 044 0.16 0.72 072 013 044 0.16
Anxiety 6 0.55 084 021 039 0.23 0.54 084 017 038 0.24
7 0.31 094 028 025 0.48 0.24 093 018 017 0.58
8 0.21 098 040 018 0.63 0.19 098 033 016 0.66
9 0.09 099 050 009 0.82 0.06 099 023 004 0.89
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AUC 0.76 (0.72-0.80) 0.75 (0.68-0.82)

3 1.00 0.00 0.14 0.00 1.00 1.00 0.00 0.15 0.00 1.00

4 0.81 053 0.22 033 0.26 0.65 053 0.19 0.19 0.34
Self- 5 0.66 0.72 0.28 0.38 0.19 0.52 0.73 0.25 0.25 0.30
harm/s 6 043 0.85 0.32 0.28 0.34 0.34 0.84 0.27 0.18 0.46
uicide 7 0.21 0.94 0.36 0.15 0.63 0.22 0.95 041 0.16 0.62
attempt g 0.12 0.98 0.44 0.09 0.78 0.09 0.98 0.40 0.06 0.84

9 0.05 0.99 0.52 0.04 091 0.05 0.9 0.54 0.04 0.90

AUC 0.72 (0.69-0.76) 0.64 (0.59-0.69)

AUC = Area under the curve. PPV = Positive predictive value. Numbers in brackets reflect 95% confidence intervals.
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Figure 1. ROC curves plotting the sensitivity and specificity of the 3-item UCLA Loneliness Scale in
classifying mental health problems. (A) Age-18 sample. (B) Age-38 sample.

In both samples, for all three mental health problems, Youden’s ] was highest at a
score threshold of 5, while the distance from the top-left of the curve plane was lowest at
this same threshold. For all three variables, this threshold of 5 showed sensitivity between
0.52 and 0.74, and specificity between 0.70 and 0.75. That is, it correctly identified between
half and three-quarters of individuals with a mental health disorder at the cost of a 25—
30% false positive rate. Sensitivity was highest for anxiety, and specificity was highest for
depression.

A total of 33% of the age-18 sample and 31% of the age-38 sample scored 5 or above
on the Loneliness Scale (Figure 2). To obtain such a score, an individual would have to
respond “often” to at least one item or “some of the time” to at least two items. In the age-
18 sample, individuals with a score of 5 or higher were four times more likely on average
to meet criteria for depression (OR = 4.00; 95% CI = 3.19-5.02), more than six times more
likely to meet criteria for anxiety (OR = 6.68; 95% CI =4.62-9.85) and five times more likely
to have self-harmed or attempted suicide (OR = 4.99; 95% CI = 3.84-6.52), in comparison
to the rest of the sample. In the age-38 sample, very similar findings were obtained for
depression (OR =3.98; 95% CI =2.79-5.70) and for anxiety (OR = 6.64; 95% CI =3.67-12.63).
The risk of self-harm or suicide attempt was somewhat lower in the age-38 sample com-
pared to the age-18 sample, though still substantial (OR = 2.92; 95% CI = 2.02—4.22).
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Figure 2. Histograms of 3-item UCLA Loneliness Scale scores, with hypothetical cut-off score of 5
applied. (A) Age-18 sample. (B) Age-38 sample.

3.2. Comparing the Accuracy of the 3-Item UCLA Loneliness Scale and a Measure of Sleep Prob-
lems

The ROC curve analyses were repeated with the sleep quality scale substituted for
the loneliness scale as the predictor. In the age-18 sample, this yielded very similar results
to the Loneliness Scale for depression (AUC = 0.71, 95% CI = 0.69-0.74), for anxiety (AUC
=0.71, 95% CI = 0.67-0.75), and for self-harm/suicide attempt (AUC = 0.72, 95% CI = 0.69-
0.75). The AUCs for depression and self-harm/suicide attempt did not differ significantly
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from those obtained using the Loneliness Scale (depression: Z = -0.89, p = 0.37; self-
harm/suicide attempt: Z=0.17, p=0.87). The AUC comparison for anxiety was marginally
significant (Z =1.93, p = 0.05), indicating that the Loneliness Scale was slightly more accu-
rate in classifying this disorder. In the age-38 sample, the sleep measure had poor accuracy
in classifying depression (AUC = 0.61; 95% CI = 0.56-0.66). This was significantly lower
than the accuracy of the Loneliness Scale (Z =2.98; p <0.01). Accuracy was comparable to
the Loneliness Scale for anxiety (AUC = 0.70; 95% CI = 0.62-0.77; Z=1.12; p = 0.26) and for
self-harm/suicide attempt (AUC = 0.66; 95% CI =0.61-0.72; Z = —0.59; p = 0.56).

3.3. Using Individual Loneliness Items to Identify Individuals with Mental Health Disorders

For the individual item “how often do you feel alone?” in the age-18 sample, the re-
sponse choice “some of the time” had a sensitivity and specificity of 0.60 and 0.75, respec-
tively for depression, 0.70 and 0.71 for anxiety and 0.66 and 0.74 for self-harm/suicide at-
tempt (Table 3). The response choice “often” had a sensitivity and specificity of 0.20 and
0.96, respectively, for depression, 0.25 and 0.95 for anxiety and 0.24 and 0.96 for self-
harm/suicide attempt. Similar results were obtained for the age-38 individuals: the option
“some of the time” had a sensitivity and specificity of 0.63 and 0.75, respectively, for de-
pression, 0.70 and 0.71 for anxiety and 0.45 and 0.71 for self-harm/suicide attempt. The
option “often” had a sensitivity and specificity of 0.17 and 0.98, respectively, for depres-
sion, 0.22 and 0.97 for anxiety and 0.11 and 0.97 for self-harm/suicide attempt.

In the age-18 sample, we found very similar results for the item “how often have you
felt lonely in the past month?”; the response choice “some of the time” had a sensitivity
and specificity of 0.61 and 0.77, respectively, for depression, 0.68 and 0.72 for anxiety and
0.64 and 0.75 for self-harm/suicide attempt (Table 3). The response choice “often” had a
sensitivity and specificity of 0.25 and 0.97, respectively, for depression, 0.29 and 0.94 for
anxiety and 0.28 and 0.96 for self-harm. In the age-38 sample, however, sensitivity was
generally lower and specificity higher for both response choices. “Some of the time” had
a sensitivity and specificity of 0.35 and 0.93, respectively, for depression, 0.41 and 0.90 for
anxiety and 0.29 and 0.91 for self-harm/suicide attempt. “Often” had sensitivity and spec-
ificity of 0.12 and 0.99, respectively, for depression, 0.15 and 0.98 for anxiety and 0.10 and
0.98 for self-harm/suicide attempt.

Table 3. Accuracy of individual loneliness items in classifying mental health problems.

“How often do you feel alone?” Age-18 Sample Age-38 Sample
Response Sensitivity Specificity Sensitivity Specificity

Hardly ever 1.00 0.00 1.00 0.00
Depression Some of the time 0.60 0.75 0.63 0.75
Often 0.20 0.96 0.17 0.98
Hardly ever 1.00 0.00 1.00 0.00
Anxiety Some of the time 0.70 0.71 0.70 0.71
Often 0.25 0.95 0.22 0.97
.. Hardly ever 1.00 0.00 1.00 0.00
Self'};itr;‘i;‘:mde Some of the time 0.66 0.74 0.45 0.71
Often 0.24 0.96 0.11 0.97

“How often have you felt lonely in the

past month?” Age-18 sample Age-38 sample

Response Sensitivity  Specificity  Sensitivity  Specificity

Hardly ever 1.00 0.00 1.00 0.00

Depression Some of the time 0.61 0.77 0.35 0.93

Often 0.25 0.97 0.12 0.99

Hardly ever 1.00 0.00 1.00 0.00

Anxiety Some of the time 0.68 0.72 0.41 0.90

Often 0.29 0.94 0.15 0.98

Hardly ever 1.00 0.00 1.00 0.00
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Self-harm/suicide =~ Some of the time 0.64 0.75 0.29 0.91
attempt Often 0.27 0.96 0.10 0.98

4. Discussion

Whether loneliness is assumed to be an antecedent of mental health problems, an
outcome or an epiphenomenon, it serves as a valuable risk indicator that merits the atten-
tion of clinicians. This study presents preliminary findings on the ability of a short loneli-
ness measure to discern the presence or absence of common mental health problems. The
findings indicate that applying a cut-off score on the three-item UCLA Loneliness Scale
could have some value in screening individuals for risk of mental health problems and
that a single questionnaire item could be an acceptable substitute (albeit less reliable)
where greater brevity is required. The replication of findings in two cohorts indicates that
this conclusion holds both for young people and adults.

The accuracy of the three-item UCLA Scale was comparable to that of mental health
screening questionnaires of similar length [27]. Statistically, a cut-off score of 5 on the scale
(ranging from 3 to 9) was supported by the ROC curve analyses. This is similar to the
findings of a recent study among older adults [7], which showed that a cut-off of 3 (on a
scale from 0 to 9) using a modified Cantonese translation of the UCLA Scale showed good
accuracy at classifying cases of depression. However, the trade-off between sensitivity
and specificity can be informed by other priorities besides accuracy alone, such as the cost
of committing a false negative versus a false positive [28]. When screening for mental
health problems, it could be argued that maximising sensitivity should be the goal, in
which case a lower cut-off may be desirable, although this would increase the number of
false positives and therefore the potential for over-referral. Nonetheless, we do not pro-
pose the use of a loneliness measure as a stand-alone screen for mental health problems
but rather as part of a wider battery of items [29]. In research contexts, meanwhile, multi-
ple cut-off scores may be useful for grading levels of severity of loneliness; for instance:
‘mild’ (4-5), ‘moderate’ (6-7) and “severe’ (8-9).

The results also indicate that a single item could be an acceptable substitute to the
three-item scale in settings where multiple items on a single construct cannot be accom-
modated. Again, if maximising sensitivity is the goal, then any endorsement of the item
(either “some of the time” or “often”) would be appropriate, whereas limiting the thresh-
old to the response choice “often” yielded poor sensitivity. Whether the item was directly
or indirectly worded did not appear to make a difference, and the choice of which one to
use therefore relies on weighing other considerations. On the one hand, the indirect item
belongs to the same parent instrument as the three-item UCLA scale, whereas the direct
item is drawn from a depression measure. On the other hand, more people overall en-
dorsed the direct item, suggesting it may benefit from greater face validity. Moreover, the
use of a directly worded item is in line with the current ONS guidance [12], the purpose
of which is to ensure that loneliness is measured in a consistent manner across different
settings. This is particularly important for harmonisation and replication across different
studies [30].

4.1. Strengths and Limitations

A strength of this study is the replication of the findings in two contemporary, na-
tionally representative cohorts of different ages and nationalities, with close parity of
measures. The prevalence and antecedents of loneliness vary across the lifespan, with
young adults being particularly affected compared to older adults [10]. The consistency
of the findings across both samples is therefore reassuring, as it indicates they generalise
to both of these age groups. Moreover, the fact that the findings in a twin cohort were
corroborated in a cohort of singletons helps to assuage potential concerns that data on
loneliness provided by twins are unrepresentative.
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However, there are also limitations to this study. The ROC curve analyses were ham-
pered by the fact that the Loneliness Scale had only three items, with each individual item
limited to three response choices. This was intentional, as the aim in this study was to use
a short measure that is already in widespread use in large-scale surveys and which could
be easily implemented in other research and screening contexts. However, the resulting
AUCs were modest, though still substantially greater than 0.5 and within the acceptable
range. It bears consideration that these results were obtained using an instrument de-
signed to measure a different construct, rather than one designed specifically to measure
depression or anxiety. In view of this, the AUCs are by no means underwhelming and
indeed are not unusual compared to other checklists used to screen for psychopathology
[24]. The loneliness scale also performed similarly to a measure of poor sleep quality, an
impairment that features in many diagnostic and screening tools for mental health prob-
lems. There is therefore a plausible case to be made that assessing loneliness as part of the
screening process may provide useful added information.

The accuracy of the loneliness scale was generally consistent across all three mental
health outcomes in both cohorts, with the exception of self-harm/suicide attempts. While
this showed fair accuracy in the age-18 sample, this was not the case in the age-38 sample.
There are several possible explanations for this. First, it is likely that this variable captured
different behaviours in the two cohorts. In the age-18 sample, the prevalence of self-harm
was 14%, versus 4% for suicide attempts. By contrast, in the age-38 sample, only 3% of
participants reported self-harm, but 13% reported having attempted suicide. Second,
when self-harm and suicide attempts were analysed as separate variables, it appeared to
be the latter that was responsible for the low AUC in the age-38 cohort, even though it
showed fair accuracy in the age-18 cohort. This is likely due to differences in the reporting
periods. The age-18 sample reported on self-harm and suicide attempts within the last 6
years. In the age-38 sample, the reporting period for self-harm was also the past 6 years,
but the assessment of suicide attempts covered the entire lifetime. Therefore, some indi-
viduals could have been disclosing suicide attempts that occurred many years in the past,
introducing error to the ROC curve analysis. More generally, since all of the mental health
measures covered a reporting period of at least one year, the results indicate that the Lone-
liness Scale can classify either current or recent mental health problems. Future research
using longitudinal data could further test whether loneliness scores can classify risk for
future onset of mental health problems.

Although the study samples were drawn from two different national populations,
they were both predominantly of white ethnicity, reflecting the countries” demographics
at the time participants were recruited. Whether the experience of loneliness, its preva-
lence and its associations with mental health generalise across different ethnicities and
cultures is unclear and cannot be inferred from these data. Societal perceptions of loneli-
ness and mental health problems may differ across cultural contexts, and hence the asso-
ciation between these phenomena may similarly vary in strength or be mediated by dif-
ferent processes. The study by Liu and colleagues [7] found similar results to the present
study in a sample of older Hong Kong residents; however, further research is merited to
attempt replication in other populations. Furthermore, while the findings were replicated
in two different age brackets, it is unclear to what extent they hold true in older age, when
the experience of loneliness and the reasons for it may differ from earlier stages of the
lifespan.

An additional consideration regarding generalisability is the fact that only three out-
comes were examined in the present study. These were selected on the basis that they
have been previously shown to be strongly associated with loneliness [2]. However, it
remains to be established whether these findings are applicable to other mental health
problems associated with loneliness, such as psychotic spectrum disorders. Similarly,
while the analyses presented here were based on diagnoses according to DSM criteria, the
Loneliness Scale may yield different patterns of sensitivity and specificity with other clin-
ical instruments.
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4.2. Future Research

We suggest that a cut-off of five on the three-item UCLA Loneliness Scale could be
viable for identifying clinically meaningful levels of loneliness. However, the real-world
utility of this score, versus a slightly higher or lower cut-off, would need to be tested via
pilot work in clinical settings. We therefore recommend that these findings be treated as
a ‘starting point’. For research purposes, the scale is best used in its original form [13],
rather than compromising variation by collapsing it into smaller categories. Nonetheless,
a framework for mapping scores onto three or more levels of severity could aid their in-
terpretation in clinical practice.

5. Conclusions

Here, we present empirical support for the ability of a loneliness measure to identify,
with fair accuracy, individuals meeting diagnostic criteria for common mental health
problems, both in young adults and those in mid-life. While loneliness is not a mental
health problem in its own right, lonelier individuals are more likely than average to seek
help for mental health problems from their GP, a psychiatrist or a counsellor [2]. Loneli-
ness could also exacerbate or impact the prognosis of these co-occurring mental health
problems [3]. It is therefore a construct of clinical interest, and the use of a short loneliness
measure in screening contexts could thus help to inform clinicians” decision making.
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