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Introduction

Loneliness is a negative emotional state caused by 
the discrepancy between an individual’s desired 
and actual social relationships [1]. It affects people 
of all ages, following a U-shaped curve over the 
lifetime, peaking among adolescents and older 
adults [2,3]. The peak in loneliness among older 
adults and the association with various physical 
health and sleep outcomes have been extensively 
examined [4]. However, there is significantly less 
examination of whether the adolescent experience 
of loneliness is associated with physical health 
complaints. The current study addresses that gap 
in the literature.

Loneliness, health and sleep

Epidemiological studies show loneliness, among 
older people, is associated with a 26% increase in 
early mortality [5] and that it is an independent risk 
factor for incident myocardial infarction and stroke 
among adults [6]. Those health effects of loneliness, 
according to leading theories of loneliness [7], come 
from over-activation of systems that would normally 
encourage us to seek social affiliation, including the 
hypothalamic–pituitary–adrenocortical axis, with 
dysregulation contributing to inflammatory pro-
cesses that play a role in hypertension and coronary 
heart disease, but also contribute to chronic pain, 
including chronic backache [8]. Some of those 
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health effects have been explored among lonely 
youth, but there are few studies. current evidence 
shows loneliness among youth is related to more fre-
quent use of medical services [9], poorer self-
reported health in early [10,11] and late adolescence 
[12] and the reporting of somatic complaints [13].

research examining sleep and loneliness is also 
pertinent to our discussions, given the importance of 
sleep for youth brain development, including mem-
ory development, executive functioning [14] and 
cognitive performance [15]. Sleep also provides 
restorative effects for ensuring good health [16], 
with high co-morbidity between poor sleep and vari-
ous mental-health and psychiatric disorders [17]. 
Loneliness among adults is associated with less effi-
cient sleep and greater restless sleep [18] and more 
daytime sleepiness [19]; there is no association 
between loneliness and overall amount of sleep [18–
20]. Similar findings are evident among youth: 
among young adults, loneliness has been associated 
with poorer self-reported sleep quality and daytime 
sleepiness [21]; among young adolescents, sleep was 
still affected, even when youth no longer reported 
feelings of loneliness [11].Those findings, although 
scarce, provide some support for the Perfect Storm 
model [22]. Within that model, a combination of 
biological and psycho-social pressures result in poor 
quality sleep that is short and ill-timed. Given the 
scarcity of research examining sleep and loneliness 
among youth, and the importance of good sleep for 
academic achievement [23,24], further examination 
of the association between youth loneliness and poor 
sleep behaviour as a robust finding is essential.

Measures of loneliness

Loneliness is measured through the use of question-
naires and interviews. The Loneliness and Social 
Dissatisfaction scale [25] and the Loneliness and 
Aloneness Scale for children and Adolescence [26] 
are commonly used measures for youth. Both scales 
are lengthy, which render them impractical for larger 
population surveys. Another commonly used loneli-
ness measure, particularly in the adult literature, is 
the UcLA loneliness scale [27], which has been 
revised and shortened for use in population surveys, 
with the development of a three-item measure [28], 
an eight-item version [29] and a four-item measure 
[30]. research has shown similar convergent validity 
across all adaptations of the UcLA [31]. Those 
shorter measures of loneliness are favoured in popu-
lation surveys. Single items of any construct are also 
discernible for their practical advantages such as ease 
of application and brevity [32].

The use of direct measures of loneliness is a con-
tinued area of interest, and establishing concurrent 
validity of a single-item loneliness measure is impor-
tant, particularly given its use in surveys where it can 
provide a practical advantage. Direct, self-labelling 
single statements to assess an individual’s loneliness 
have been used in previous research [33–35]. 
However, such direct measures of loneliness may 
carry an element of social stigma, and people might 
be reluctant to self-identify as ‘lonely’ [36]. 
Therefore, it may be the case that direct measure-
ment of loneliness will result in underestimated 
reports of loneliness, and more indirect measure-
ment of loneliness – such as the UcLA – may be 
more accurate and thus preferable for inclusion in 
surveys. However, there is a lack of research examin-
ing the level of agreement between the two meas-
ures, and such an examination is absent among 
adolescents.

Shiovitz-Ezra and Ayalon [33] compared the 
three-item UcLA measure with a single-item loneli-
ness question. results showed that more than 50% of 
respondents who were identified as ‘lonely’ on the 
direct single item were classified as ‘not lonely’ on the 
more direct measurement. That result is supported 
by Victor et al. [36] who reported a 40% classifica-
tion differentiation between direct and indirect meas-
urements of loneliness. Few surveys with young 
people have included the two different measures of 
loneliness, so it has been impossible to explore dif-
ferentiated classification of child and adolescents as 
lonely. In the current study, because a single-item 
loneliness measure and the four-item loneliness 
measure were completed by young people, we were 
able to explore the identification of young people as 
lonely using both measurements, exploring differ-
ences in classification. In addition, we could explore 
how the different measurement tools predicted health 
and sleep complaints among adolescents, examining 
whether they differentiated predicted outcome.

Current study

Using self-reported data from the Health Behaviour 
of School-aged children (HBSc) survey from 
Denmark, we examined (a) comparisons between the 
two different measures of loneliness in terms of clas-
sification and key demographics, and whether (b) 
higher levels of loneliness during adolescence are 
associated with health and sleep complaints, (c) those 
associations are present when using a multi-item 
measure of loneliness and a single-item measure and 
(d) any associations with health and sleep are moder-
ated by age and sex.
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Method

Participants

The data used in the current study were collected as 
part of the HBSc collaborative cross-national sur-
vey. The HBSc collects data every four years from 
adolescents in three age groups (11-, 13- and 
15-year-olds) from 47 countries and regions across 
Europe and north America. The current study uti-
lises data from Denmark collected in 2014. The par-
ticipants were all students in the fifth, seventh and 
ninth grade (corresponding to ages 11, 13 and 15 
years) in a sample of schools drawn from a complete 
list of private and public schools. One hundred and 
seventy schools were invited to participate, and 48 
accepted (participation rate for schools: 28.2%). 
The most common reasons for non-participation 
were (a) the school had recently participated in a 
similar health survey or (b) lack of time and resources 
caused by the implementation of a major national 
school reform. The response rate was 86.6% of all 
students in the participating classes, with numbers 
of adolescents as follows in each grade: grade 5 (aged 
11 years): N=1480, 33% of sample, Mage=11.82 
years, SD=0.41; grade 7 (aged 13 years): N=1575, 
35% of sample, Mage=13.81 years, SD=0.41; and 
grade 9 (aged 15 years): N=1479, 32% of sample, 
Mage=15.83 years, SD=0.41. The current study 
includes 3305 students with complete data on all 
variables (73% of original sample; grade 5: N=841; 
grade 7: N=1202; grade 9: N=1262).

Measures

Data were collected through self-completion of the 
internationally standardised HBSc questionnaire 
in the classroom [37]. In Denmark, the following 
loneliness measures were included in the HBSc 
questionnaire: (a) a composite loneliness score 
comprised of items from the UcLA loneliness scale 
and (b) a single-item loneliness measure that asked 
‘Do you feel lonely?’

With regard to the composite loneliness score, the 
four-item UcLA measure [30] includes the follow-
ing items: How often do you feel isolated from oth-
ers? How often do you lack companionship? How 
often do you feel left out? How often do you miss 
feeling close to someone? Participants answered each 
item using the following scale: 1=never, 2=rarely, 
3=sometimes and 4=often. In the current sample, 
the four-item measure demonstrated high internal 
reliability (α=0.84). For each participant, responses 
on the four items were totalled to create a composite 
loneliness score, with higher scores indicated higher 
loneliness. Scores ranged from 4 to 16.

With regard to the single-item measure, partici-
pants were also asked ‘Do you feel lonely?’ on the 
following scale: 4=never, 3=sometimes, 2=often and 
1=very often. The single-item measure was reverse 
coded so that a higher score indicated higher loneli-
ness. Scores ranged from 1 to 4.

For health complaints, adolescents rated their own 
health as 1=really good, 2=good, 3=fair or 4=poor, 
with a higher score indicative of poorer perceived 
health. For the current analysis, self-rated health was 
dichotomised, in line with previous research [13], 
into ‘poor/fair’ and ‘good/really good’. Adolescents 
were also asked about the frequency of headache, 
stomach ache and backache in the past six months, 
responding on the following scale: almost every day, 
more than once a week, almost every week, almost 
every month and rare/never. Each somatic health 
complaint was dichotomised into ‘not true’ (almost 
every month and rare/never) and ‘true’ (almost every 
day, more than once a week and almost every week).

For sleep complaints, adolescents were asked: (a) 
how frequently, in the last six months, they experi-
enced difficulties in getting to sleep (hereafter ‘diffi-
culties sleeping’; 1=almost every day, 2=more than 
once a week, 3=almost every week, 4=almost every 
month, 5=never; scores were dichotomised into ‘true’ 
(responses 1, 2 and 3) and ‘not true’ (responses 4 and 
5); (b) how often they felt tired in the morning; (c) 
how often they fell asleep in the afternoon after school; 
and (d) how often they experienced disturbed sleep. 
Measures (b), (c) and (d) applied the following 
response key: 1=never, 2=rarer than once a week, 
3=approximately once a week, 4=several days a week 
and 5=every day. Sleep complaints responses where 
dichotomised into ‘not true’ (never and rarer than 
once a week) and ‘true’ (approximately once a week, 
several days a week and every day). A measure of sleep 
quantity was also included. Following guidelines pub-
lished by the national Sleep Foundation [38] suggest-
ing children and young adolescents in the current age 
range should have at least eight hours sleep a night, 
sleep quantity was dichotomised as either ‘adequate’ 
(⩾8 hours) or ‘inadequate’ (<8 hours).

Socio-economic status and family dynamics were 
controlled in our analyses, given their importance for 
physical health and sleep outcomes [39,40]. Data on 
family occupational class were derived from the 
schoolchildren’s reports of their parents’ occupation, 
which children have been shown to report with rea-
sonable accuracy [41]. Schoolchildren also provided 
information on the structure of their families and the 
resources available within the family.

Family occupational class was based on the high-
est-earning parent and was classified as follows: high 
(family occupational class I–II), middle (family 
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occupational class III–IV), low (family occupational 
class V), unclassifiable/missing information (VI) and 
inactive (VII, including economically inactive par-
ents who received unemployment benefits, disability 
pension or other kinds of transfer income). In the 
current analysis, low and inactive were combined to 
form the ‘low’ category.

With regards to family structure, participants were 
also given a checklist of people from which they 
ticked those living in their main or only home. The 
checklist included mother, father, stepmother (or 
father’s partner), stepfather (or mother’s partner), 
siblings, grandparents and adults other than their 
parents (foster parents or care homes). From those 
data, respondents were coded as living with both par-
ents, single parent, reconstructed family (i.e. step 
family) or other. In the current analysis, family struc-
ture was recoded into three categories: two-parent 
family, single-parent family and reconstructed/other 
(9%).

The Family Affluence Scale (FAS) [42] is a child-
friendly measure of the resources available to the 
child’s family. The family affluence scales asks the 
following six questions: (1) Does your family own a 
car, van or truck? (2) Do you have your own bed-
room? (3) How many computers are there in your 
house? (4) How many bathrooms do you have in 
your house? (5) Does your house have a dishwasher? 
and (6) How many times have you been on holiday 
abroad in a year? responses to the items are as fol-
lows: items 2 and 5=yes/no responses; items 1, 3, 4 
and 6=‘none’, ‘one’, ‘two’ or ‘more than two’, respec-
tively. The FAS was treated as continuous variable, 
with a higher score indicating a higher level of family 
affluence. Table I shows the characteristics of the 
sample.

Analysis plan

First, the relationship between the single-item loneli-
ness measure and the multi-item measure of loneli-
ness was explored through correlational analysis. 
chi-square analysis was then used to explore whether 
we could correctly identify adolescents as lonely 
using the two measures. Participants were divided 
into two groups – ‘lonely’ and ‘non-lonely’ – using 
upper quartiles of the loneliness measurements (sin-
gle item: a score of ⩾3 classified as lonely; composite 
score: a score ⩾12 classified as lonely). There are no 
published cut-off points for loneliness, but quartiles 
have previously been used in research [43–45] and 
showed different profiles of behaviour for groups of 
people categorised using top quartile scores on self-
reported loneliness measures. Differences between 
the two measures and two key demographics – age 

and sex – were also investigated through a series of 
analyses of variance (AnOVAs).

Second, a series of binary logistic regressions 
(BLrs) explored the association between loneliness 
and health and sleep complaints; regressions were 
conducting for the single- and multi-item loneliness 
scores. All analyses were adjusted for family struc-
ture, family occupational status and family affluence. 
The results from the regression analyses are pre-
sented, alongside odd ratios (Or) with 95% confi-
dence intervals (cI). BLrs were first completed on 
the whole sample (N=3305), before being stratified 
by sex and then age. Moderation effects were exam-
ined by comparing the stratified models using 
Z-scores (Z-scores ⩽1.96 indicating a significant 
moderating effect). To reduce the potential for type 1 
errors, the conservative value of p<0.001 was applied.

results

Comparisons between the single- and multi-
item measure of loneliness

Pearson’s correlation analysis demonstrated a signifi-
cant and positive relationship between scores on the 
single- and multi-item measure of loneliness 
(r=0.622, p<0.001). In addition, the four individual 
items of the composite score demonstrated strong 
and significant relationships with both the composite 
total (r=0.796–0.844, p<0.001) and the single-item 
measure of loneliness (r=0.484–0.545, p<0.001).

Using the top quartile on each loneliness measure 
as a cut-off for loneliness, in the current study, 7.69% 
(n=254) of the sample were classified as ‘lonely’ using 
the single-item measure, and 14.22% (n=470) as 
‘lonely’ using the UcLA composite score. results 
from chi-square analysis (χ2(1)=703.76, p<0.001) 
suggested that children reporting loneliness using one 
measure did not always do so using the other measure: 
we found that 70.08% of those children classified as 
lonely using the single-item loneliness measure were 
also classified as lonely using the multi-item measure 
(males=62.9%; females=73.9%). In addition, the 
number of males who were classified as lonely using 
their UcLA score who were also classified as lonely 
on the single-item measure reduced across grades 
from 78.9% in grade 5 to 58.3% in grade 7 and 58.5% 
in grade 9; for females, the percentage of those classi-
fied as lonely using the UcLA and single-item loneli-
ness scale was relatively stable (68.8%, 78.8%, and 
72.8% in grades 5, 7 and 9, respectively). Thus, while 
there was a reasonable correlation between the two 
loneliness measures, children were (a) not always con-
sistent in their reporting of loneliness across the two 
measurements, and (b) less likely to be classified as 
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lonely using the single item if they were male, with that 
reporting reducing with age.

A series of 2×3 (sex: male/female×age/grade: 
11/5, 13/7, 15/9) between-group AnOVAs examined 
the effects of sex and age on self-report loneliness. 
For the four-item composite score, there was a main 
effect of sex on loneliness (F(1, 3299)=136.58, 
p<0.001, η2=0.040), with females reporting signifi-
cantly higher loneliness (M=8.61, SD=3.05) com-
pared to males (M=7.36, SD=2.78). There was also 
a significant main effect of grade on loneliness (F(2, 
3299)=11.52, p<0.001, η2=0.007), with post hoc 
analysis showing that grade 9 adolescents (aged 15 
years) reported significantly higher loneliness 
(M=8.32, SD=2.94) than adolescents in grade 5 
(aged 11 years; M=7.69, SD=2.94) or grade 7 (aged 
13 years; M=7.89, SD=3.04); there was no signifi-
cant difference between adolescents in grades 5 and 
7 in terms of loneliness. We found no significant 

interaction between grade and sex on loneliness lev-
els for the composite measure (F(2, 3299)=2.76, 
p=0.063, η2=0.002).

For the single-item measure, there was also a main 
effect of sex on loneliness (F(1, 3299)=87.29, 
p<0.001, η2=0.026). consistent with findings using 
the composite loneliness scores, females reported 
significantly higher loneliness (M=1.61, SD=0.75) 
compared to males (M=1.37, SD=0.64). Also con-
sistent with the composite loneliness results, there 
was a significant main effect of grade (F(2, 
3299)=9.72, p<0.001, η2=0.006), with adolescents 
in grade 9 (aged 15 years) reporting significantly 
higher loneliness (M=1.55, SD=0.73) than adoles-
cents in grade 5 (aged 11 years; M=1.41, SD=.66) 
and grade 7 (aged 13 years; M=1.48, SD=0.70). As 
with the composite score, there was no significant 
difference between adolescents in grades 5 and 7 on 
loneliness. There was no interaction between age and 

Table I. characteristics of study sample: predictor, control and outcome variables.

N (%)

Sex Male 1592 (48.2)
 Female 1713 (51.8)
Grade 5 (aged 11 years) 841 (25.4)
 7 (aged 13 years) 1202 (36.4)
 9 (aged 15 years) 1262 (38.2)
Family occupational class High 1331 (40.3)
 Medium 1239 (37.5)
 Low 454 (13.7)
 Unclassifiable 281 (8.5)
Family structure 2 parent 2440 (73.8)
 1 parent 572 (17.3)
 reconstructed/other 293 (8.9)
Family affluence score M (SD)=15.22 (2.03) range = 8 – 19
Loneliness  
4-item composite M (SD)=8.01 (2.99) range = 4 – 16
Single item M (SD)=1.49 (0.71) range = 1 – 4
Health complaints
Self-rated health Very good/good 2896 (87.6)
 Poor/fair 409 (12.4)
Headache never/rarer than once a month 2521 (76.3)
 Every day/more than once a week/once a week 784 (23.7)
Stomach ache never/rarer than once a month 2856 (86.4)
 Every day/more than once a week/once a week 449 (13.6)
Backache never/rarer than once a month 2563 (77.5)
 Every day/more than once a week/once a week 742 (22.5)
Sleep complaints
Difficulties sleeping never/rarer than once a month 1974 (59.7)
 Every day/more than once a week/once a week 1331 (40.3)
Disturbed sleep never/rarer than once a month 2237 (67.7)
 Every day/more than once a week/once a week 1068 (32.2)
Tired in the morning never/rarer than once a month 691 (20.9)
 Every day/more than once a week/once a week 2614 (79.1)
Falling asleep in the afternoon never/rarer than once a month 2706 (81.9)
 Every day/more than once a week/once a week 599 (18.1)
Sleep adequacy Yes 2574 (77.9)
 no 731 (22.1)
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sex (F(2, 3299)=1.26, p=0.285, η2=0.001). Due to 
the lack of interaction effects, further moderation 
analysis will be conducted separately first for sex 
then by age.

Loneliness and health and sleep complaints

Table II shows that for both measures of loneliness, 
loneliness was significantly associated with self-
rated health, headache, stomach ache and back-
ache, with higher levels of loneliness resulting in an 
increased risk of reporting poorer health outcomes. 
In addition, loneliness increased the odds of report-
ing difficulties sleeping, disturbed sleep, feeling 
tired in the morning and higher instances of falling 
asleep in the afternoon. With the exception of sleep 
adequacy, both loneliness measurements were con-
sistent in their associations with physical health and 
sleep complaints. For sleep adequacy, higher scores 
on the four-item UcLA composite measure 
reduced the odds of experiencing an adequate 
night’s sleep, but that was not the case for the sin-
gle-item score.

It is important to note that effect sizes for all sig-
nificant effects are small; examination of the confi-
dence intervals of both measures of loneliness showed 
larger effect sizes for the single-item measure of lone-
liness compared to the UcLA composite score. 
Further examination showed the odds of reporting 
health complaints were reduced when loneliness was 
measured using the composite measure; odds for 
self-rated health, headache, stomach ache and back-
ache reduced by 42%, 36%, 39% and 29%, respec-
tively. The same pattern emerged with the sleep 
complaints, with the odds of reporting sleep com-
plaints reducing when loneliness was measured using 

the composite UcLA measure (difficulties sleeping 
41%, disturbed sleep 43%, tired in the morning 35% 
and falling asleep in the afternoon 18%).

Sex and age as potential moderators between 
loneliness and health complaints

Analyses examined the role of sex and age as mod-
erators of the association between loneliness and 
health complaints, and loneliness and sleep (Tables 
III and IV). Table III shows that associations 
between loneliness and different measures of health, 
including sleep, were comparable for boys and girls. 
Examination of the two models showed that sex did 
not moderate the relationship between loneliness 
and most health/sleep complaints (Z-scores ⩽1.97); 
sex moderated the relationship only for falling 
asleep in the morning. There was a significantly 
stronger effect for females than males on the single 
item (Z-score=−2.39) but not the composite loneli-
ness score (Z-score=−1.57).

Upon examination of the regression models strati-
fied by age, it appears the association between loneli-
ness and the different measures of health and sleep 
were robust across the different age groups (see Table 
IV). Moderation, explored using Z-score compari-
sons, showed that children aged 11 years demon-
strated significantly worse difficulties sleeping than 
those aged 15 years on the single item of loneliness 
(Z-score=2.39); on the multi-item loneliness meas-
ure, those differences appeared between participants 
aged 13 and 15 years (Z-score=2.05; 13 years>15 
years). comparisons for feeling tired in the morning 
showed differences between those aged 13 and 15 
years when the multi-item loneliness measure was 
used (Z-score=2.18). Difference in sleep adequacy 

Table II. Association between loneliness (predictor) and physical health and sleep complaints.

UcLA composite score Single-item score

 B (SE); Wald χ2; Or; 95% cI B (SE); Wald χ2; Or; 95% cI

Outcome  
Self-rated health 0.173 (0.018); 95.85; 1.19; 1.15–1.23* 0.719 (0.065); 122.42; 2.05; 1.81–2.33*
Headache 0.156 (0.014); 125.55; 1.17; 1.14–1.20* 0.597 (0.055); 117.38; 1.81; 1.63–2.02*
Stomach ache 0.167 (0.017); 98.67; 1.18; 1.14–1.22* 0.663 (0.063); 112.10; 1.94; 1.72–2.19*
Backache 0.114 (0.014); 66.45; 1.12; 1.09–1.15* 0.453 (0.055); 67.38; 1.57; 1.41–1.75*
Difficulties sleeping 0.170 (0.013); 180.69; 1.19; 1.16–1.22* 0.710 (0.055); 169.58; 2.03; 1.83–2.26*
Disturbed sleep 0.189 (0.013); 203.56; 1.21; 1.18–1.24* 0.747 (0.055); 185.59; 2.11; 1.90–2.35*
Tired in the morning 0.140 (0.016); 76.76; 1.15; 1.11–1.19* 0.567 (0.076); 55.48; 1.76; 1.52–2.05*
Falling asleep in the afternoon 0.070 (0.015); 22.09; 1.07; 1.04–1.11* 0.259 (0.060); 18.52; 1.30; 1.15–1.46*
Sleep adequacy –0.051 (0.014); 13.35; 0.95; 0.93–0.98* –0.132 (0.058); 5.27; 0.88; 0.78–0.98

All health and sleep complaints were dichotomised as ‘not true’ (reference category) and ‘true’.
note: Family variables on health were controlled in the analyses.
*p<0.001.
SE: standard error; Or: odds ratio; cI: confidence interval.
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between those aged 11 and 15 years were observed 
when measured by the multiple item.

Discussion

The current study examined whether loneliness was 
associated with health and sleep complaints among 
schoolchildren. There were four main findings. First, 
while there was a reasonable correlation between the 
single- and multi-item measures of loneliness, a large 
number of adolescents who were identified as lonely 
were not classified as such using the multi-item, indi-
rect measure of loneliness. Second, there was a strong 
and consistent association between loneliness and self-
reported general health and sleep complaints. Those 
findings were evident, even when the effects of family 
variables on health were controlled in the analyses. 
Additional analyses suggested the associations with 
health were robust across sex and age. The exception 
was falling asleep in the afternoon, which was moder-
ated by sex when using a single-item loneliness meas-
ure. Third, the associations between loneliness and 
different health complaints were consistent across two 
measures of loneliness, suggesting the effects were 
robust, providing some justification for the use of a 
single-item loneliness measure in future population 
studies with youth. Fourth, the relationship between 
loneliness and sleep difficulties was picked up more 
strongly by different loneliness instruments at different 

ages, suggesting that future work should examine how 
views of loneliness change with age to impact reporting 
of loneliness using different measurement tools.

The correlational analysis supports previous 
research demonstrating a significant relationship 
between single- and multi-item measures of loneliness 
[46]. The classification analysis, however, suggests that 
adolescents identified as lonely using one measure-
ment of loneliness are not always identified as such 
using the other. results of the current study support 
previous research examining differences between 
direct and indirect measures of loneliness [33,36] that 
found low concordance between the two measure-
ments approaches. The current results suggest that 
when children were classified using quartiles, more 
children were classified as ‘lonely’ when using an indi-
rect, composite measure of loneliness. It could be the 
case that fewer children wanted to identify as ‘lonely’ 
due to the stigma surrounding loneliness [47]. It is 
important to note the classification differences present 
in the current study could have been influenced by the 
underlying differences in the response scale in the two 
measures. However, considering the results are in sup-
port of previous findings, it is a finding which warrants 
further investigation within other populations.

Exploring how views of loneliness change with age 
to impact reporting of loneliness using different meas-
urement tools will be an important part of future 
research. In the current study, older male adolescents 

Table III. Association between loneliness (predictor) and physical health and sleep complaints stratified by sex.

Outcome UcLA composite score Single-item score

 B (SE); Wald χ2; Or; 95% cI B (SE); Wald χ2; Or; 95% cI

Boys
Self-rated health 0.123 (0.029); 17.58; 1.13; 1.07–1.20* 0.616 (0.111); 30.73; 1.85; 1.49–2.30*
Headache 0.146 (0.023); 38.50; 1.16; 1.11–1.21* 0.595 (0.093); 41.16; 1.81; 1.51–2.18*
Stomach ache 0.153 (0.030); 26.39; 1.17; 1.10–1.24* 0.556 (0.114); 23.89; 1.74; 1.40–2.18*
Backache 0.119 (0.022); 30.15; 1.13; 1.08–1.18* 0.412 (0.089); 21.55; 1.51; 1.27–1.80*
Difficulties sleeping 0.155 (0.019); 63.85; 1.17; 1.12–1.21* 0.570 (0.084); 46.27; 1.77; 1.50–2.08*
Disturbed sleep 0.185 (0.021); 79.31; 1.20; 1.16–1.25* 0.648 (0.086); 55.67; 1.91; 1.62–2.26*
Tired in the morning 0.113 (0.024); 22.78; 1.12; 1.07–1.17* 0.359 (0.110); 10.65; 1.43; 1.15–1.78*
Falling asleep in the afternoon 0.056 (0.024); 5.56; 1.06; 1.01–1.11 0.202 (0.100); 4.06; 1.22; 1.01–1.49
Sleep adequacy –0.055 (0.021); 6.73; 0.95; 0.91–0.99 –0.131 (0.092); 2.04; 0.88; 0.73–1.05
Girls
Self-rated health 0.189 (0.023); 66.20; 1.21; 1.15–1.26* 0.732 (0.083); 77.52; 2.08; 1.77–2.45*
Headache 0.133 (0.018); 55.16; 1.14; 1.10–1.18* 0.502 (0.070); 51.13; 1.65; 1.44–1.90*
Stomach ache 0.148 (0.021); 49.20; 1.16; 1.11–1.21* 0.639 (0.078); 66.61; 1.89; 1.63–2.21*
Backache 0.111 (0.019); 34.26; 1.12; 1.08–1.16* 0.479 (0.073); 43.51; 1.62; 1.40–1.86*
Difficulties sleeping 0.177 (0.017); 103.91; 1.19; 1.15–1.23* 0.790 (0.074); 113.55; 2.20; 1.91–2.55*
Disturbed sleep 0.185 (0.018); 108.12; 1.20; 1.16–1.25* 0.784 (0.073); 114.55; 2.19; 1.90–2.53*
Tired in the morning 0.164 (0.022); 53.48; 1.18; 1.13–1.23* 0.725 (0.107); 45.70; 2.07; 1.67–2.55*
Falling asleep in the afternoon 0.077 (0.020); 14.41; 1.08; 1.04–1.12* 0.277 (0.078); 12.74; 1.32; 1.13–1.54*
Sleep adequacy –0.055 (0.019); 8.21; 0.95; 0.91–0.98 –0.142 (0.076); 3.48; 0.87; 0.75–1.01

All health and sleep complaints were dichotomised as ‘not true’ (reference category) and ‘true’.
note: Family variables on health were controlled in the analyses.
*p<0.001.
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who scored high on the indirect measure of loneliness 
were less likely to identify themselves as ‘lonely’ using 
the single-item loneliness measure. Thus, male ado-
lescents may be less likely to provide accurate infor-
mation on their loneliness using the single-item 
measurement because they are more aware of societal 
stigmatisation of loneliness as it relates to their sex. 
Previous research demonstrated females were more 
likely to identify as lonely using a direct measure, 
whereas no sex differences appeared when using an 
indirect measure [47]. Exploration of sex-based 
stigma surrounding loneliness will be important in 
understanding how different measures lead to the 
reporting of different prevalence regarding loneliness, 
and how that might affect treatment options.

While it is difficult to compare the findings in this 
study with other studies due to differences in national 
context and study population, there are a number of 
other studies showing loneliness to be related to poor 
self-rated health among youth [11] and somatic health 
complaints [13], suggesting the associations are reliable. 

Those studies applied only one measure of loneliness, so 
it is a new observation that a single item and a composite 
measure show similar associations in this age group, so it 
is a new observation that a single-item measure shows 
similar associations with health complaints for this age 
group. There are only a few studies on loneliness and 
sleep among adolescents [11,21], but consistent with 
previous studies, we found a clear association between 
loneliness and sleep problems.

The current study is cross-sectional, precluding 
conclusions regarding causal pathways. Loneliness 
may be an antecedent of health and sleep problems 
and vice versa, or they may be a result of other fac-
tors. Future work will want to continue examination 
of the association between loneliness and poor health 
among youth using longitudinally designs, exploring 
the across-time relationships and other factors that 
might impact the relationship.

Another important finding was that the majority 
of young people in the current study reported an 
adequate amount of sleep, but also reported feeling 

Table IV. Association between loneliness (predictor) and physical health and sleep complaints stratified by grade/age.

Outcome UcLA composite score Single-item score

B (SE); Wald χ2; Or; 95% cI B (SE); Wald χ2; Or; 95% cI

Grade 5 (aged 11 years)
Self-rated health 0.232 (0.042); 30.96; 1.26; 1.16–1.37* 0.742 (0.150); 24.41; 2.10; 1.56–2.82*
Headache 0.190 (0.030); 39.02; 1.21; 1.14–1.28* 0.545 (0.120); 20.60; 1.73; 1.36–2.18
Stomach ache 0.179 (0.033); 29.13; 1.20; 1.12–1.28* 0.755 (0.128); 34.83; 2.13; 1.66–2.74*
Backache 0.116 (0.030); 14.64; 1.12; 1.06–1.19* 0.475 (0.123); 15.04; 1.61; 1.27–2.05*
Difficulties sleeping 0.163 (0.025); 41.51; 1.18; 1.12–1.24* 0.918 (0.121); 57.08; 2.50; 1.97–3.18*
Disturbed sleep 0.189 (0.027); 48.82; 1.21; 1.15–1.27* 0.900 (0.119); 56.75; 2.45; 1.95–3.11*
Tired in the morning 0.116 (0.027); 17.99; 1.12; 1.07–1.19* 0.549 (0.135); 16.51; 1.73; 1.33–2.26*
Falling asleep in the afternoon 0.052 (0.048); 1.20; 1.05; 0.96–1.16 –0.049 (0.226); 0.05; 0.95; 0.61–1.48
Sleep adequacy –0.137 (0.061); 5.08; 0.87; 0.77–0.98 0.178 (0.316); 0.32; 1.19; 0.64–2.22
Grade 7 (aged 13 years)
Self-rated health 0.141 (0.029); 23.50; 1.15; 1.09–1.22* 0.714 (0.109); 42.67; 2.04; 1.65–2.53*
Headache 0.160 (0.023); 47.16; 1.17; 1.12–1.23* 0.659 (0.094); 49.55; 1.93; 1.61–2.32*
Stomach ache 0.190 (0.028); 47.80; 1.21; 1.15–1.28* 0.671 (0.103); 42.12; 1.96; 1.60–2.40*
Backache 0.115 (0.023); 24.92; 1.12; 1.07–1.17* 0.443 (0.093); 22.70; 1.56; 1.30–1.87*
Difficulties sleeping 0.206 (0.021) 93.86; 1.23; 1.18–1.28* 0.783 (0.093); 70.89; 2.19; 1.82–2.63*
Disturbed sleep 0.201 (0.022); 84.58; 1.22; 1.17–1.28* 0.705 (0.091); 60.20; 2.02; 1.69–2.42*
Tired in the morning 0.176 (0.027); 43.17; 1.19; 1.13–1.26* 0.540 (0.124); 19.03; 1.72; 1.35–2.19*
Falling asleep in the afternoon 0.070 (0.028); 6.14; 1.07; 1.02–1.13 0.324 (0.111); 8.45; 1.38; 1.11–1.72
Sleep adequacy –0.060 (0.025); 5.75; 0.94; 0.90–0.99 –0.158 (0.105); 2.28; 0.85; 0.70–1.05
Grade 9 (aged 15 years)
Self-rated health 0.167 (0.027); 38.57; 1.18; 1.12–1.25* 0.680 (0.098); 48.04; 1.98; 1.63–2.39*
Headache 0.127 (0.022); 34.02; 1.14; 1.09–1.19* 0.543 (0.085); 41.25; 1.72; 1.46–2.03*
Stomach ache 0.147 (0.029); 26.43; 1.16; 1.10–1.23* 0.656 (0.103); 40.19; 1.93; 1.57–2.36*
Backache 0.106 (0.022); 23.31; 1.11; 1.07–1.16* 0.433 (0.085); 26.07; 1.54; 1.31–1.82*
Difficulties sleeping 0.145 (0.021); 49.38; 1.16; 1.11–1.20* 0.567 (0.083); 46.98; 1.76; 1.50–2.07*
Disturbed sleep 0.178 (0.021); 68.85; 1.20; 1.15–1.25* 0.709 (0.086); 68.57; 2.03; 1.72–2.40*
Tired in the morning 0.088 (0.030); 8.55; 1.09; 1.03–1.16 0.515 (0.141); 13.25; 1.67; 1.27–2.21*
Falling asleep in the afternoon 0.050 (0.021); 5.71; 1.05; 1.01–1.10 0.184 (0.082); 4.97; 1.20; 1.02–1.41
Sleep adequacy –0.006 (0.020); 0.09; 0.99; 0.96–1.03 –0.017 (0.080); 0.05; 0.98; 0.84–1.15

All health and sleep complaints were dichotomised as ‘not true’ (reference category) and ‘true’.
note: Family variables on health were controlled in the analyses.
*p<0.001.
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tired in the morning. In line with the Perfect Storm 
model of adolescent sleep [22], it could be the case 
that adolescents need more sleep than adults to feel 
rested; such an idea gains ground when we consider 
the ever-growing pressures placed on youth as they 
develop into adults, including increasing academic, 
social and biological demands.

Within the current study, the two different meas-
ures of loneliness illustrated a strong and significant 
relationship, supporting the use of a single-item lone-
liness measure with youth. What has not been shown 
before is that the single-item measure and multi-item 
measures of loneliness show similar associations with 
health and sleep complaints, and can be used suc-
cessfully with youth in population surveys. It is 
important to note that the relative chance that those 
classified as lonely would report poorer health and 
sleep complaints was different for the two loneliness 
measures. Loneliness, when measured using the 
multi-item UcLA scale, presented lower odds of 
poor health and sleep complaints than when the sin-
gle-item measure of loneliness was used. Because 
those youth who reported being lonely using the sin-
gle-item measurement were doing so despite the 
stigma attached to loneliness, the effects between 
loneliness and health were strongest. We recommend 
that both direct and indirect measures of loneliness 
are used in future work so that their predictive valid-
ity can be explored in more detail.

Strengths and limitations

It is a virtue of the study that it includes a large and 
nationally representative study population. However, 
although the participation rate was high (86.6%), 
non-participation may result in selection bias. It is 
possible that those students who were not present on 
the day of data collection had a high rate of health 
problems, sleep problems and loneliness. That means 
the analyses may have underestimated the prevalence 
of loneliness and its association with health and sleep 
problems. It is also important to note the included 
sample reported high levels of family affluence (40% 
high-income families, high mean FAS scores). 
Although that may be representative of Denmark as a 
generally affluent society [48], it is important to con-
sider this when generalising the findings to other 
populations and samples across the world.

The different response scales to the two loneliness 
measures could be seen as a limitation: it means clas-
sification of youth as lonely was not based on the 
same underlying response categories. We attempted 
to overcome the problem by exploring quartiles in 
our analyses, viewing the HBSc study as a novel 
opportunity to examine two different loneliness 

measures, adding to the discussion surrounding the 
effectiveness and comparability of direct and indirect 
measurement of loneliness. The applied health meas-
ures used in the current study are valid, assessed by 
qualitative and quantitative studies [49,50]. However, 
the validity of the current sleep measures is unknown. 
Previous research has concluded adolescents’ self-
reports of sleep are reliable and valid, but that was 
through the use of extensive and lengthy self-report 
measures. It may be the case that single items of sleep, 
or more direct questions relating to sleep quality, are 
less reliable. We therefore recommend future research 
focuses on adopting more objective measures of sleep 
(such as actigraphy watches) to investigate the rela-
tionship between loneliness and sleep in young people 
further. Another limitation in relation to the measure-
ment of sleep in the current study is the lack of other 
confounding variables – including social media and 
use of technology before bedtime – that are important 
in current discussion relating to sleep [51,52]. 
Additionally, confounding variables to loneliness, 
such as personality and mental health, which have 
been previously identified as potential moderators 
[53], should also be included in future research.

Implications

Given the importance of good health and good sleep 
for life quality and academic achievement [23,24], it 
is important to continue to explore adolescents’ 
health, sleep and feelings of loneliness. We recom-
mend (a) longitudinal studies to unravel whether 
those phenomena are causally related; (b) studies to 
uncover the processes that produce the statistical 
relations between health, sleep and loneliness; and 
(c) examination of other settings to establish whether 
the pattern of association is robust.

From a practice point of view, it is important to 
develop interventions and health-education efforts to 
fight loneliness among youth. While few published 
interventions have focused on how to prevent or 
reduce loneliness among youth, our findings show 
that those will be important to improve well-being, 
feelings of general health and sleep functioning. 
School may be an ideal setting for loneliness interven-
tions because it is possible to target the entire popula-
tion of adolescents, with current social and political 
climates ripe to address mental-health problems in 
the school setting [54,55]. Effective programmes 
aimed at preventing or decreasing adolescent loneli-
ness may also have more general positive implications 
for adolescents’ well-being, future academic perfor-
mance and mental health. Our findings suggest that 
interventions to reduce loneliness may also have a 
positive impact on sleep and physical health.
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changing the school class climate to be more 
including and accepting of differences, for example 
by focusing on increasing social capital in the school 
class [56], may also have a positive impact on loneli-
ness. That makes school a unique and important 
arena for interventions that aim to reduce and pre-
vent loneliness in adolescents.

conclusions

research consistently demonstrates an association 
between loneliness and perceived poor health and 
sleep problems. In the current study, those associa-
tions were evident within a representative adolescent 
sample when using both a single-item direct measure 
of loneliness and a multi-item scale of loneliness.
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