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ARTICLE INFO ABSTRACT
Handling Editor: Jaclyn M. W. Hughto The negative health consequences of loneliness have led to increasing concern about the economic cost of
loneliness in recent years. Loneliness may also incur an economic burden more directly, by impacting socio-
Keywords: economic position. Much of the research to date has focused on employment status which may not fully capture
Lon_ehness . socioeconomic position and has relied on cross-sectional data, leaving questions around the robustness of the
Socioeconomic status association and reverse causation. The present study used longitudinal data to test prospective associations
Employment . . o as . e s e ..
Employability between loneliness and multiple indicators of social position in young adulthood, specifically, whether partici-

Social status pants who were lonelier at age 12 were more likely to be out of employment, education and training (NEET) and

longitudinal lower on employability and subjective social status as young adults. The data were drawn from the Environ-
mental Risk (E-Risk) Longitudinal Twin Study, a birth cohort of 2,232 individuals born in England and Wales
during 1994-1995. Loneliness and subjective social status were measured at ages 12, 18 and 26. Employability
and NEET status were assessed at age 18. Findings indicate that greater loneliness at age 12 was prospectively
associated with reduced employability and lower social status in young adulthood. The association between
loneliness and lower social status in young adulthood was robust when controlling for a range of confounders
using a sibling-control design. Results also indicate that loneliness is unidirectionally associated with reduced
subjective social status across adolescence and young adulthood. Overall, our findings suggest that loneliness
may have direct costs to the economy resulting from reduced employability and social position, underlining the
importance of addressing loneliness early in life.

1. Introduction Health and Human Services, 2023). As loneliness has been identified as a
risk factor for mental health problems (Park et al., 2020), poor physical

The health and economic consequences of loneliness have gained health (Petitte et al., 2015) and mortality (Holt-Lunstad et al., 2010),
increasing attention from the public and policymakers in recent years much of this concern has focused on the indirect economic costs arising
with the US Surgeon General highlighting loneliness as a threat to from healthcare expenditure associated with loneliness (Mihalopoulos
economic prosperity in his recent advisory statement (US Department of et al., 2020; Kung et al., 2021). However, loneliness may also exert an
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economic burden through a direct pathway from loneliness to socio-
economic outcomes. Loneliness has been linked to poor performance in
education and employment (Lim et al., 2019) with lonely individuals
more likely to be unemployed (Morrish and Medina-Lara, 2021) and less
optimistic about their career prospects (Matthews et al., 2019). This
suggests that experiencing loneliness may have consequences for in-
dividuals’ labour market participation and socioeconomic position. The
association between loneliness and socioeconomic position is of partic-
ular concern in young adulthood, a period during which loneliness is
prevalent (Victor and Yang, 2012; Qualter et al., 2015) and reduced
social position has the potential to have long-lasting consequences for
occupational functioning and health (Whitley et al., 2022).

Much of the research examining the link between loneliness and
socioeconomic outcomes to date has focused on employment status
(Morrish and Medina-Lara, 2021). While being employed is one key
indicator of job market performance, relying solely on employment
status to assess socioeconomic position risks over-simplifying experi-
ences in the job market and overlooking the interlinked social and
economic dimensions of social position (Savage et al., 2013). This is
particularly true in young adulthood when individuals embark on their
own occupational and educational pursuits and their social position
becomes less bound to the position of their family. During this stage,
educational and work careers often overlap and interact (Dougherty,
2022) as young people experience a range of combinations of
post-secondary education, casual, part-time or full-time employment,
and ‘time-out’, travel or ‘gap years’ (Vogt, 2018). As such, being out of
employment or in a low-status occupation in young adulthood may not
fully reflect an individual’s job market prospects across their working
life.

Young adults’ potential to perform well in the job market, or their
employability, may be a more reliable indicator of their socioeconomic
position than employment status. Employability is the capacity of an
individual to gain meaningful and sustainable employment and depends
on the knowledge, skills and attitudes a person brings to the job market,
as well as the conditions of the labour market in which they pursue
employment (Hillage and Pollard, 1998). An individual’s employability
is shaped by personal assets including technical skills, ‘soft’ skills,
qualifications, work experience and job seeking behaviour (McQuaid
and Lindsey, 2005). Subjective social status scales, in which individuals
assess their position on the socioeconomic ‘ladder’, offer another alter-
native for assessing social position in ways that may matter for a suc-
cessful transition to young adulthood. Evidence suggests that subjective
ratings of social status capture more subtle, proximal aspects of social
hierarchies (Demakakos et al., 2008; Grace, 2017) with young people’s
ratings influenced by a range of dimensions of their social position
including educational achievements, positive elements of their job
(Nielsen et al., 2015), their mental health, employment status and
contact with the criminal justice system (Rivenbark et al., 2020).
Research using age-appropriate indicators of young people’s social po-
sition is needed to better understand the link between loneliness and
social position and assess the direct economic costs of loneliness.

Further, the mechanisms underlying the association between feeling
lonely and reduced socioeconomic position are unclear with a range of
individual and situational factors potentially explaining this association.
Children who are lonely during their school years may experience social
and academic difficulties, such as bullying and school refusal, that can
result in them leaving school with lower qualifications (Matthews et al.,
2023) and disadvantaged in the job market. Mental health problems
linked with loneliness may also drive this association. Tests of the as-
sociation between loneliness and social status while accounting for poor
mental health, functioning and unmeasured aspects of social position
shared within families will provide new insights into the robustness of
the association. Sibling designs offer a unique opportunity to test the
association while adjusting for a range of unobservable aspects of family
and household social position that are shared by individuals from the
same family. Further control for objective indicators of social position
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such as educational attainment and employment status will also help
test the robustness of the association.

Additionally, as most existing research on the topic has utilised cross-
sectional data (Morrish and Medina-Lara, 2021), the temporality of the
association is not well understood. While academic and mental health
difficulties associated with loneliness may impede lonely individuals’
employment prospects, in light of the importance of employment for
identity and social inclusion (Correa-Velez et al., 2013), being unem-
ployed may also lead to feelings of isolation and rejection. A small
number of longitudinal studies point to prospective associations both
from loneliness to unemployment (Morris, 2020; von Soest et al., 2020)
and from unemployment to loneliness (Buecker et al., 2021). However,
they do not adjust for prior history of job market performance or lone-
liness, raising the issue of reverse causation. Prospective longitudinal
research focused on young adults as they enter the job market will
provide insight into this association and facilitate the identification of
young people at risk of poor work outcomes.

In this study, we investigated the associations between loneliness
and multiple indicators of social position in young adulthood in a na-
tionally representative British longitudinal cohort. We aimed to (1) test
whether loneliness is associated with social position using measures of
NEET status, employability and subjective social status in young adult-
hood adjusting for correlates of loneliness, (2) test the robustness of the
association between loneliness and social status using a sibling-control
design, and (3) estimate the direction of the associations between
loneliness and subjective social position using longitudinal analyses.

2. Method
2.1. Participants

Participants were members of the Environmental Risk (E-Risk)
Longitudinal Twin Study, which tracks the development of a cohort of
2,232 British twins. The sample was drawn from a larger birth register of
twins born in England and Wales in 1994-1995 (Trouton et al., 2002).
Full details of the sample are reported elsewhere (Moffitt and E-Risk
Study Team, 2002). Briefly, the E-Risk sample was constructed in
1999-2000, when 1,116 families (93% of those eligible) with same-sex
5-year-old twin pairs participated in home-visit assessments. This sam-
ple comprised 56% monozygotic (MZ) and 44% dizygotic (DZ) twin
pairs. Sex was evenly distributed within zygosity (49% male). 90% of
participants were of White ethnicities.

Follow-up home visits were conducted when the children were aged
7 (98% participation), 10 (96%), 12 (96%), and at 18 years (93%). 2,066
individuals participated in the E-Risk assessments at age 18. The pro-
portions of MZ twin pairs (56%) and male (47%) twins who participated
at age 18 were almost identical to those in the original sample at age 5.
All interviews were conducted after participants’ 18th birthday; the
average age of the twins at the time of the assessment was 18.4 years
(SD = 0.36). There were no differences between those who did and did
not take part at age 18 in terms of parental socioeconomic status (SES)
assessed when the cohort was initially defined (X2(2, N =2,232) =0.86,
p = 0.65), age-5 intelligence quotient (IQ) scores (t(2,208) = 0.98, p =
0.33), or age-5 emotional or behavioural problems (t(2,230) = 0.40,p =
0.69 and t(2,230) = 0.41, p = 0.68, respectively). Home visits at ages 5,
7, 10, and 12 years included assessments with participants as well as
their mother or primary caretaker. The home visit at age 18 included
interviews only with the participants.

An online follow-up was conducted when participants were aged 26.
All E-Risk participants were invited to complete the web-based Social
Media and Social Mobility (SM2) survey taking approximately 15-20
minutes. Questions covered usage of social media and digital technol-
ogy, interpersonal trust, political engagement, mental health, employ-
ment, and beliefs about social mobility. A total of 1,632 participants
completed the survey, representing 73.1% of the original cohort and
76.6% of those who took part in the age-18 home visits. The proportion
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of male (42.3%) and low-parental SES study members (31.4%) who
completed the survey was similar to that at the age 18 visits (47% male,
33% low SES). Study members who participated in the age 26 survey
reported lower loneliness at age 12 (mean = 0.46, SD = 0.85), than those
who did not participate (mean = 0.54, SD = 0.91), but the difference
was not significant (p > 0.05).

The study sample’s neighbourhoods represent the full range of so-
cioeconomic conditions in Great Britain. Fig. S1 illustrates that E-Risk
study families’ addresses mirror the deciles of the UK government’s
2015 Index of Multiple Deprivation, which ranks British neighbour-
hoods in terms of relative deprivation at an area level of approximately
1,500 residents. Approximately 10% of the E-Risk study cohort fills each
of the index’s 10% bands, indicating that the cohort accurately repre-
sents the distribution of deprivation in the United Kingdom.

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 and 12 years.
Twins gave informed consent at ages 18 and 26.

2.2. Measures

2.2.1. Loneliness

A measure of loneliness at age 12 was derived using three items from
the Children’s Depression Inventory (Kovacs, 1992). Each item was
presented as a set of three statements, and participants were instructed
to select the statement that described them best: (1) “I do not feel alone,”
“I feel alone many times” or “I feel alone all the time”; (2) “I have plenty
of friends,” “I have some friends but I wish I had more” or “I do not have
any friends”; and (3) “Nobody really loves me,” “I am not sure if
anybody loves me,” “I am sure that somebody loves me.” Items were
coded 0-2 and item 3 was reverse coded. Items were summed to produce
a scale from O to 6 (mean = 0.48, SD = 0.86, ® = 0.49) where higher
scores indicate higher feelings of loneliness. This scale was used for all
analyses, except when calculating mean loneliness scores, when age 12
scores were rescaled to produce a 0 to 8 scale to facilitate comparison
with the scale used to measure loneliness at ages 18 and 26 (mean =
0.64). While internal consistency was low, this measure has been shown
to perform similarly to more well-validated loneliness measures, in its
pattern of associations with known correlates of loneliness such as vic-
timisation (Matthews et al., 2022a). Further, while extracted from an
instrument designed to assess depression, the constituent particular
items are very similar in content to items used in the Children’s Lone-
liness Scale, which is considered the gold standard for assessing loneli-
ness in children and young adolescents (Maes et al., 2017).

Loneliness was measured at age 18 and 26 using four items from the
UCLA Loneliness Scale, Version 3 (Russell, 1996): “How often do you
feel that you lack companionship?”, “How often do you feel left out?”,
“How often do you feel isolated from others?” and “How often do you
feel alone?” A very similar short form of the UCLA scale has previously
been developed for use in large-scale surveys, and correlates strongly
with the full 20-item version (Hughes et al., 2004). At ages 18 and 26,
the scale was administered as part of a self-complete questionnaire. The
items were rated “hardly ever” (0), “some of the time” (1), or “‘often” (2).
Items were summed to produce a total loneliness score from 0 to 8 (at
age 18: mean = 1.57, SD = 1.94, ® = 00.84; at age 26: mean = 2.43, SD
= 2.27, o = 00.85).

The correlation between loneliness measured at age 12 and at age 18
was r = 0.25, and between age 18 and age 26 was r = 0.40. The pattern
of associations between the loneliness and mental health conditions and
social isolation were similar for both the age 12 loneliness measure and
the UCLA scale used at age 18 (Table S1). Loneliness scores at ages 18
and 26 did not differ by parental SES; at age 12, participants from lower
SES parents reported higher loneliness than those from higher SES
backgrounds (low mean = 0.74, middle mean = 0.65, high mean = 0.51;
p = 0.001; full detail in Table S2). Age-12 and -18 loneliness scores did
not vary by sex; at age 26, female participants reported higher loneliness
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than male participants (females mean = 2.55, males mean = 2.28; p =
0.03; full detail in Table S2).

2.2.2. Socio-economic indicators

NEET status. At age 18, participants were classified as NEET if they
reported that they were not studying, working in paid employment, or
pursuing a vocational qualification or apprenticeship training. At age
18, participants were queried to ensure that NEET status was not simply
a function of being on summer holiday or being a parent. This oper-
ationalisation of NEET status aligns with classifications used by the UK
Office for National Statistics and the International Labor Organization
(Office for National Statistics, 2013). At age 18, approximately one in
nine E-Risk study participants (11.6%, n = 239) were NEET (Gold-
man-Mellor et al., 2016).

Employability. We collected information on 7 indicators of young
adults’ education, employment history and work-related self-percep-
tions which we used to construct an index of employability at age 18.
Participants’ highest educational attainment was rated on a four-point
scale: no qualifications (0), GCSE at grades D-G (1), GCSE at grades
A*-C (2), and A Levels (3). Participants’ employment history was rated
on a three-point scale: never employed (0), previously employed (1),
and currently employed (2). Participants were also interviewed about
their perceived job preparedness, specifically, whether they possessed
professional/technical skills (e.g., computer programming, sales skills)
and ‘soft’ skills (behavioural competencies such as teamwork and
decision-making). We also interviewed participants about their opti-
mism about their career prospects (e.g., “the job market is usually good
to people like you™), their attitudes towards work (e.g., “Having a job
means more to me than just the money”) and perceptions of barriers to
gaining employment. Each work-related self-perception measure was a
score derived from summing the participant’s responses to individual
items. Measures are described in more detail in Table S3.

We performed an unrotated exploratory factor analysis of the above
measures to identify the underlying construct of employability. Bar-
tlett’s Test of Sphericity (X2(21) = 1457.45, p < 0.001) and the Kaiser-
Meyer-Olkin statistic (KMO = 0.63) indicated that the data were suitable
for factor analysis (Bartlett, 1950; Kaiser, 1974). The results of the factor
analysis suggested a one-factor solution was suitable, with only one
factor producing an eigenvalue greater than one (Table 1), and the scree
plot showing a clear inflection point at the second factor (Fig. S2). As
such, we retained one factor labelled ‘employability’. We estimated
factor scores using the regression method to create a continuous mea-
sure of employability.

Subjective social status was measured at ages 12, 18 and 26 using an
adapted version of the MacArthur Scale of Subjective Social Status
(Goodman et al., 2001). Participants were shown an image of a ladder
with 5 rungs and told the following: “this ladder represents how things
are in the United Kingdom. At the top of the ladder are all the people
who have the best jobs, lots of money, live in nice places, and go to the
best schools. At the bottom of the ladder are those people who don’t
have enough money, don’t live in a nice place, and might not have a
job.” At age 12, participants were then asked, “Now think about your

Table 1
Factor loadings, uniqueness and eigenvalues for exploratory factor analysis.

Factor loading

Variabls
ariable 1 2 3 Uniqueness

Educational achievement 0.41 -0.26  0.17 0.74

Work history 0.30 0.15 —-0.21 0.85

Job preparedness — professional skills 0.36 0.25 0.19 0.77

Job preparedness - soft skills 0.56 0.20 0.04 0.65
Career optimism 0.62 —0.22 0.02 0.57
Factors hurting job chances —0.35 0.18 0.28 0.77
Attitudes to work 0.20 0.33 —0.08 0.85
Eigenvalue 1.24 0.38 0.20
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family—where would they be on the ladder?” At ages 18 and 26, the
wording was adapted to be more age-appropriate: “Now think about
you—where would you be on the ladder?” Participants were instructed
to select which rung best represented their position, with the lowest
rung (coded 1) representing “poor” and the highest rung (5) represent-
ing “rich.” Participants, on average, rated their social status scores as
3.51, 3.12, and 3.06 at ages 12, 18 and 26, respectively. The correlations
between social status ratings between sweeps were small to moderate
(Table 2).

2.2.3. Covariates

Age-5 covariate. Parental SES was measured using a standardised
composite of household income, parents’ education, and parents’
occupation when participants were aged 5. Parental SES was split into
tertiles that grouped the sample into low, medium and high parental
SES.

Age-12 covariates. Childhood covariates were grouped into two do-
mains: mental health and risky behaviours. Mental health was indicated
by depression symptoms, anxiety symptoms and neuroticism. Depres-
sion symptoms were measured using the depression subscale of the Child
Behaviour Checklist for mothers (Achenbach, 1991). Anxiety was
measured using child self-report using the 10-item Multidimensional
Anxiety Scale for Children (MASC; March et al., 1997). Neuroticism was
assessed using an adapted form of the Big Five Inventory completed by
interviewers after the home visit (John and Strivastava, 1999). Risky
behaviour was indicated by mothers’ reports of whether the participants
smoked tobacco or drank alcohol without their parents’ permission.

Age-18 covariates. Young adulthood covariates were similarly
grouped into mental health and functioning domains. Participants’
symptoms of major depressive disorder and generalised anxiety disorder
were assessed using a structured interview according to DSM-IV criteria
using the Diagnostic Interview Schedule (DIS; Robins et al., 1995).
Neuroticism was measured using an adapted form of the Big Five In-
ventory completed by interviewers after the home visit (John and Stri-
vastava, 1999). Poor functioning at age 18 was indicated by early
parenthood, criminal offending and alcohol use. Early parenthood was
assessed by self-reports of any sexual contact that had resulted in
childbirth prior to the age-18 interview. Participants’ criminal offending
history was obtained via linkage to the UK Ministry of Justice’s Police
National Computer (see Motz et al., 2020 for more detail). Alcohol use
disorder symptoms were assessed using the Diagnostic Interview
Schedule for alcohol use disorder (DIS; Robins et al., 1995).

3.3. Statistical analyses

3.3.1. Is loneliness associated with lower social position?

We tested whether age-18 loneliness was associated with concurrent
NEET status, employability and social status separately using a series of
logistic and linear regression models planned a priori. As a first step, we
tested whether age-18 loneliness was associated with each outcome,
adjusting only for parental SES and sex. To test whether the effect of

Table 2
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loneliness on each outcome was accounted for by concurrent mental
health problems and poor functioning, we added measures of depres-
sion, anxiety and neuroticism to the model in step 2, and then early
pregnancy, alcohol use disorder and criminal offending in step 3. In step
4, we assessed the robustness of the relationship between age-18 lone-
liness and concurrent indicators of social position by adjusting for age-
12 loneliness.

We then tested whether loneliness preceded age-18 indicators of
socioeconomic position in a univariate model using age-12 loneliness as
the independent variable. In step 6, we added age-12 depression, anxiety
and neuroticism into the model, and added age-12 tobacco smoking and
alcohol use to the model in step 7. Standard errors in all models were
adjusted for the clustering of twin observations within families.

3.3.2. Do lonelier individuals have lower subjective social status when
controlling for objective indicators of social status?

To test the robustness of the association between loneliness and
subjective social status, we used a sibling-control method to compare the
reports of twin pairs living in the same household. We did this by
computing within-twin pair difference scores for loneliness and for so-
cial status and testing the association between these difference scores in
a regression framework. This approach holds household and family so-
cioeconomic status constant by design. As such, differences within twin
pairs cannot be explained by features of the household or family-wide
social status, but instead are accounted for by genetic and environ-
mental factors unique to individual twins. Thus, correlation between
within-pair differences in loneliness and within-pair differences in their
ratings of their social status indicates an effect of loneliness that is in-
dependent of individuals’ actual household or childhood family social
status. To further test whether these differences were explained by dif-
ferences in educational achievement or employment status, we
controlled for within-twin pair difference scores in education and NEET
status as a second step. As a third step, we added twin differences in
employability scores to the model to test whether the association was
explained by differences in employability.

3.3.3. Bidirectional associations of loneliness and subjective social status
across early adolescence and young adulthood

To describe changes in loneliness and subjective social status across
time, we computed cross-wave difference scores for both loneliness and
social status for the periods from age 12 to age 18, from age 18 to 26 and
from age 12 to age 26. We calculated correlation coefficients to examine
whether changes in loneliness and social status were associated across
time.

To assess the direction of the association between loneliness and
social status at age 12, 18 and 26, we used the random-intercept cross-
lagged panel model (RI-CLPM; Hamaker et al., 2015). This enables us to
assess change that occurs for each individual from one time point to the
next (within-person effects) while accounting for stable trait-like dif-
ferences between individuals (between-person effects). The RI-CLPM
simultaneously estimates cross-sectional correlations between

Associations among indicators of social position as indicated by Pearson’s correlation coefficients.

Parental NEET status (age  Employability (age Subjective social status Subjective social status Subjective social status
SES 18) 18) (age 12) (age 18) (age 26)
Parental SES 1
NEET (age 18) —0.22 1
Employability (age 12) 0.28 —0.38 1
Subjective social status 0.15 —0.03 0.08 1
(age 12)
Subjective social status 0.33 -0.23 0.33 0.23 1
(age 18)
Subjective social status 0.22 —0.15 0.24 0.11 0.32 1
(age 26)

All p < 0.01.
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loneliness and social status at each time point, how loneliness and social
status fluctuate from one time point to the next (autoregressive paths),
and the within-person bidirectional associations between loneliness and
social status across time (cross-lag paths). We imposed equality con-
straints on the autoregressive and cross-lag paths to determine whether
a more parsimonious model representing consistent change over time
would adequately fit the data. We handled missing values using Full
Information Maximum Likelihood (FIML) and accounted for the
non-independence of twin observations by calculating robust standard
errors.

Correlation, regression, and twin analyses were conducted in Stata
17 (StataCorp, 2019). The RI-CLPM was estimated in R v4.0.3 (R Core
Team, 2022) using lavaan v0.6-10 (Rosseel, 2012). The analysis plan
was pre-registered at sites.duke.edu/moffittcaspiprojects/projects
_2022/sites.duke.edu/moffittcaspiprojects/projects 2022/ and analysis
code is available at github.com/bridgetbryan/loneliness-socioeconomic
-consequences.

4. Results
4.1. Is loneliness associated with lower social position?

Lonelier 18-year-olds were more likely to be NEET, less employable
and rate themselves as having lower social status in univariate analyses
(Table 3, model 1), and when accounting for concurrent mental health
problems and poor functioning (models 2 and 3). When adjusting for
loneliness at age 12 (model 4), young adults’ loneliness remained
associated with lower employability and lower subjective social status;
standardised regression coefficients indicated modest associations. The
association with NEET status fell marginally below the significance
threshold in the final model.

When examining whether loneliness predicted later social position,
we observed that participants who felt lonelier at age 12 were more
likely to be NEET, have lower employability scores and rate themselves
as having lower social status six years later as they entered adulthood
(Table 3, model 5). When accounting for mental health symptoms and
risky behaviour at age 12 (model 7), the associations between early
adolescent loneliness remained significantly associated with reduced
employability and social status in young adulthood. As in the cross-
sectional analyses, these associations were modest.

Results did not significantly differ between participants with low,

Table 3
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medium or high parental SES or those with high or low loneliness at ages
12 or 18. Similarly, results did not vary between male and female par-
ticipants, except for the association between age-12 loneliness and
employability in young adulthood where girls who felt lonelier at age 12
had lower employability at age 18 (b = —0.23, p < 0.001), than their
similarly lonely male peers (b = —0.14, p < 0.001).

4.1.1. Do lonelier 18-year-olds have lower subjective social status when
controlling for objective indicators of social status?

Among cohabiting twin pairs, within-pair differences in loneliness
were significantly associated with differences in subjective social status
(Table 4, model 1) indicating that lonelier individuals perceived them-
selves to have lower social status than their less lonely co-twin living in
the same household. That is, loneliness was associated with lower social
status ratings after actual childhood socioeconomic status and current
household social status were held constant by design. This association
remained significant when analyses controlled further for twin differ-
ences in educational achievement, NEET status and employability scores
(Table 4, model 3). As such, even among pairs of twins matched on
childhood family and current household social status, educational
achievement, employment and employability, lonelier twins rated their
social status as lower than their less lonely co-twin. This is illustrated in
Fig. 1 which shows that in a subgroup of twin pairs discordant on
loneliness, lonelier twins rated their social status significantly lower
(mean = —0.33, SD = 1.24) than their less-lonely co-twin (mean = 0.07,
SD = 1.06; t(261) = 2.88).

4.1.2. Do loneliness and social status predict each other across early
adolescence and young adulthood?

Participants’ ratings of their position in the social hierarchy declined
at each age, although their scores remained close to the middle of the
social hierarchy (Table 5). Conversely, participants’ loneliness scores
increased at each time point. Changes in loneliness scores between each
wave were negatively associated with changes in social status across the
same time period such that increasing levels of loneliness were associ-
ated with decreasing social status ratings (r = —0.16 to —0.12, all p <
0.001).

Constraining the autoregressive and cross-lagged paths did not
reduce the model fit of the RI-CLPM and the constrained model was
retained. The stable group-level between-person association showed
that, on average, lonelier individuals rated themselves as having lower

Hierarchical regression analyses modelling the association between loneliness and age 18 occupational functioning.

NEET status Employability Subjective social status
OR (SE) 95% CI p b 95% CI p b (SE) 95% CI p

Loneliness (age 18)

Model 1: Adjusted for 1.18 (0.04) 110 126 <0001 -0.12 (0.01) -0.13 -0.10 <0.001 -0.08 (0.01) -0.10 -0.06 <0.001
parental SES and sex

Model 2: Adjusted further 1.09 (0.0 1.01 118 0.02 -0.09 (0.01) -011 -0.07 <0001 -0.06 (0.01) -0.08 -0.04 <0.001
for age-18 mental health
problems

Model 3: Adjusted further 1.10 (0.05) 1.02 119 0.02 -0.09 (0.01) -0.11 -0.07 <0001 -0.06 (0.01) -0.08 -0.04 <0.001
for age-18 functioning

Model 4: Adjusted further 1.08 (0.05) 1.00 1.18 0.06 -0.08 (0.01) -0.10 -0.05 <0001 -0.05 (0.01) -0.08 -0.03 <0.001
for age-12 loneliness

Loneliness (age 12)

Model 5: Adjusted for 1.28 (0.09) 111 148 <0001 -0.18 (0.02) -0.23 -0.14 <0.001 -0.10 (0.02) -0.14 -0.05 <0.001
parental SES and sex

Model 6: Adjusted further 1.16  (0.10) 099 136 0.07 -0.13 (0.02) -018 -0.09 <0001 -0.07 (0.02) -0.12 —-0.03 <0.01
for age-12 mental health
problems

Model 7: Adjusted further 1.16 (0.10) 099 1.36 0.07 -0.13 (0.02) -018 -0.09 <0001 -0.07 (0.02) -0.12 —-0.03 <0.01
for age-12 risky
behaviour

Note: Mental health problems at age 12 and age 18 indicated by symptoms of major depressive disorder, symptoms of generalised anxiety disorder and neuroticism.
Age-18 functioning indicated by early parenthood, criminal offending and alcohol use. Age 12 risky behaviour indicated by tobacco smoking and drinking alcohol

without parents’ permission.
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Table 4
Regression analyses modelling the association between within-pair differences in loneliness and subjective social status at age 18.
Model 1 Model 2 Model 3
Difference scores A I -
b SE Sig b SE Sig b SE Sig
Loneliness —0.04 0.01 <0.001 —0.04 0.01 <0.001 —0.04 0.01 <0.01
Education achievement —0.08 0.04 0.03 -0.13 0.04 0.001
NEET status —0.41 0.08 <0.001 —0.30 0.08 <0.001
Employability 0.16 0.04 <0.001
N (twin pairs) 808 804 801

Restricted to twins living in the same household at age 18.

0.4
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0.2

Cohort mean
0.1
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(=]

-0.3

-0.4

Less lonely twin More lonely twin

Fig. 1. Standardised mean subjective social status scores comparing less
lonely vs. more lonely twins among 132 twin pairs discordant for lone-
liness. Restricted to twin pairs discordant for loneliness by four or more points
at age 18. (N = 132 twin pairs).

Table 5
Mean loneliness and subjective social status at each time point.
F
iabl N
Variable Mean (SD) Age12-18 Age18-26  Age 12-26
Loneliness (0-8 scale) F1,1013 F1,802 F1,800
Age 12 0.64 1.15 82.74%**
Age 18 1.57 1.94 247.43%**
Age 26 2.43 2.27 26.86%**
Subjective social status (1-5 F1,1008 F1,802 F1,881
scale)
Age 12 3.51 0.65 83.38%**
Age 18 3.12 0.74 138.84%**
Age 26 3.06 0.76 13.43%**
*x4p < 0,001

social status (r = —0.80, p < 0.01, Fig. S3). When examining the
individual-level associations between loneliness and social status across
ages 12, 18 and 26, we found that the autoregressive effects of loneliness
and social status were significant across the three waves, indicating their
stability across the three time points (Fig. 2, full detail in Supplement D).
Loneliness and social status were cross-sectionally associated at age 18
and 26, but not at age 12. Results for the lagged effects from age 12 to 18
indicated that while participants’ ratings of their social status at age 12
did not influence how lonely they felt at age 18, an increase in loneliness
(relative to each individual’s average level of loneliness) was associated

with reduced social status at age 18 with a small effect. When examining
the associations between social status and loneliness at ages 18 and 26,
results similarly show that loneliness at 18 years old had a moderate
negative effect on social status ratings when participants were in their
mid-twenties. Participants’ social status ratings at age 18 did not influ-
ence loneliness in their mid-twenties.

5. Discussion

While there are growing concerns around the economic impact of
loneliness, much of the research on the topic has focused on healthcare
costs indirectly associated with loneliness (Leigh-Hunt et al., 2017). Our
findings indicate that loneliness may have enduring consequences for
socioeconomic position, pointing to an additional direct pathway
through which loneliness exerts an economic burden on both individuals
and society more broadly. Our results show that loneliness in early
adolescence is prospectively associated with multiple indicators of
reduced socioeconomic position in young adulthood and that the asso-
ciation between loneliness and subjective social status in young adult-
hood is robust and unidirectional. Altogether, our findings suggest that
addressing loneliness early may have the potential to have long term
benefits for individuals’ socioeconomic outcomes, and in turn, broader
economic benefits associated with greater productivity across the
working-age population.

Our findings build on previous research that has identified cross-
sectional associations between loneliness and poor employment out-
comes (Matthews et al., 2019; Morrish and Medina-Lara, 2021) by
showing a prospective association between loneliness and multiple in-
dicators of social position. Reduced social position and labour market
preparedness associated with loneliness in young adulthood may have
enduring consequences for lonely individuals throughout their lives and
lead to sustained downward social mobility and productivity costs for
the economy more broadly (Mihalopoulos et al., 2020). As such,
addressing loneliness may improve the socioeconomic prospects of
young people, in addition to benefitting health and wellbeing.
Improving young people’s socioeconomic outcomes may also have
broader economic benefits resulting from improved work engagement
and productivity.

Our results also show that the association between loneliness and
lower subjective social status is robust when controlling for a range of
objective and subjective indicators of social status, indicating that the
association is driven by factors specific to lonely individuals. The sibling
control analyses show that even when twin pairs were matched on
childhood family status and household status by design, and when
adjusting for education, employment status and employability, the as-
sociation between loneliness and self-reported social status remains
significant. This association may reflect negatively skewed perceptions
of status among lonely individuals which would be consistent with past
research showing that loneliness is often accompanied by low self-
esteem (Cacioppo et al., 2006), negative cognitive biases towards
threats (Spithoven et al., 2017) and lower career optimism (Matthews
et al., 2019). Alternatively, lower social status ratings from lonely in-
dividuals may reflect accurate perceptions of reduced ability to succeed
in the labour market. Loneliness is associated with social difficulties
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Fig. 2. Within-person longitudinal associations between loneliness and subjective social status across ages 12, 18 and 26 using the random-intercept
cross-lagged panel model. Values on single-headed arrows are standardised partial regression coefficients. Values on double-headed arrows between variables
at the same timepoint are correlation coefficients. Nonsignificant paths are indicated by dashed arrows. Significant paths are indicated by solid arrows. Subscript
numbers indicate timepoint of assessment. Autoregressive and cross-lag paths were constrained to be equal across time. Full constrained and unconstrained models
including between-person associations are shown in Fig. S2. (N = 2,195) **p < 0.01, ***p < 0.001.

(Knowles et al., 2015; Qualter et al., 2015) that may hinder job search
activities, with qualitative evidence suggesting that research workers
describe lonely individuals as nervous, awkward and likely to make poor
impressions in job interviews (Matthews et al., 2022b). This may
become a self-fulfilling prophecy in which lonelier individuals are less
inclined to seek desirable jobs or promotions.

Our findings also shed light on the temporality of the association
between loneliness and social status, with loneliness being prospectively
and unidirectionally associated with social status across adolescence and
young adulthood. Previous findings of loneliness both preceding (Aya-
lon, 2019; Morris, 2020; von Soest et al., 2020) and following unem-
ployment and reduced subjective social status (Bu et al., 2020; Buecker
et al.,, 2021) implied the potential for a bidirectional relationship be-
tween loneliness and social position (Morrish and Medina-Lara, 2021).
However, when using longitudinal data and methods that account for
stable characteristics, we did not find this to be the case for social status
in young adulthood. Instead, we found that increased loneliness was
longitudinally associated with reduced social status, but perceptions of
social standing did not influence later loneliness. In light of the link
between subjective social status and mental and physical health prob-
lems (Hoebel and Lampert, 2020), the impact of loneliness on social
status may also be an additional pathway through which loneliness
impacts health. Altogether, our findings underline the potential for
tackling loneliness to improve socioeconomic and health outcomes as
young people progress into adulthood.

Our findings should be interpreted in light of some limitations. First,
as indicators of employability were not collected at age 26, it was not
possible to test the direction of the association between loneliness and
employability in young adulthood, constraining the conclusions that can
be made about occupational and economic dimensions of social posi-
tion. However, evidence suggests that the MacArthur Scale captures
both material economic circumstances as well as social components of
status (Galvan et al., 2023) and is associated with employment status
(Shaked et al., 2016). Future research with multiple indicators of social
position collected repeatedly across young adulthood could help paint a
fuller picture of direction of the association between loneliness and so-
cioeconomic position across young adulthood and help quantify the
economic impact of loneliness.

Second, although the base sample was nationally representative of
the British population and there was high retention up to age-18, there is
evidence of differential attrition at age-26 where 73.1% of the original
cohort participated, which may have provided biased results. While
attrition analyses show that the age 26 sample is similar to the original
sample in regard to sex (42% male, 47% at baseline), low parental SES
(31%, 33% at baseline) and age 12 loneliness, some groups were

disproportionately likely to not respond, in particular, participants with
lower educational attainment. We used FIML methods to address
missing data, which has been shown to be an effective method for lon-
gitudinal analyses with missing data and produce less biased estimates
than alternatives such as listwise deletion (Enders, 2013; Widaman,
2006).

Third, while the E-Risk cohort represents the ethnic and racial
composition of the UK, the relatively small number of racially minori-
tised participants prohibited analysis of racial and ethnic differences.
Racially minoritised individuals and communities disproportionately
experience economic deprivation and face increased barriers to upward
social mobility which may modify the nature of the association between
loneliness and socioeconomic outcomes (Ojembe et al., 2022). However,
this sample is unique in being nationally representative of UK socio-
economic conditions and having collected repeated measures of loneli-
ness across adolescence and young adulthood, such that no comparable
dataset with a more diverse sample is currently available. Fourth, as this
study focused on individuals living in the UK, these findings may not
generalise to other national contexts. The socioeconomic conditions and
class hierarchies in the UK have been shaped by particular social, po-
litical and historical factors and, as a result, do not directly map onto
other national contexts. Similar research in diverse samples and in other
national populations is needed to establish the degree to which the as-
sociation between loneliness and socioeconomic position varies across
different contexts and racialised groups.

Fifth, our results are based on data from a sample of twins and our
findings may not generalise to singletons. All participants had a sibling
of the same age which may shape experiences of loneliness in this
sample and influence estimates of the associations between loneliness
and socioeconomic outcomes. However, the extent to which being a
twin could be protective against loneliness is unclear. There may,
conversely, be experiences associated with being a twin that may
contribute to loneliness such as being left out by peers because of as-
sumptions that twins can rely on each other for company or being
treated as part of a pair rather than as an individual. Indeed, the prev-
alence of loneliness in this sample is comparable to that in other samples
of singletons (ONS, 2018).

Our findings have implications for researchers and policymakers.
Firstly, there is a need for greater attention on the link between loneli-
ness and socioeconomic position. Our findings indicate that reduced
employability and social status are an additional burden experienced by
lonely young adults and suggest that loneliness may be a force for
downward social mobility. Further, in light of the link between socio-
economic status and mental health problems (Hoebel et al., 2017; Reiss,
2013), reduced socioeconomic position may be a pathway through
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which loneliness negatively impacts health. Longitudinal research
assessing the link between loneliness, social position and health in
samples further into their careers could expand understanding of the
employment and socioeconomic consequences of loneliness throughout
working life and assess the personal and economic costs of loneliness
(Mihalopoulos et al., 2020). Our findings also point to an economic
imperative for addressing loneliness for policymakers. Our results sug-
gest that loneliness has direct costs to the economy associated with
reduced employability and social position. As such, addressing loneli-
ness may have economic benefits resulting from increased productivity
and work engagement, in addition to potential indirect benefits associ-
ated with reduced healthcare burden. Individualised interventions that
address loneliness in adolescence may be most effective for improving
socioeconomic outcomes.
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