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Abstract

Background: This study aimed to examine temporal trends in episodic and chronic loneliness and social isolation in the
Australian population from 2001 to 2023.

Methods: We conducted a population-based longitudinal cohort study (n=13 120). Data were drawn from the Household,
Income and Labour Dynamics in Australia (HILDA) survey. Episodic (at least one wave) and chronic (at least two consecu-
tive waves) loneliness and social isolation were assessed using validated measures. Mixed-effects logistic regression mod-
els estimated marginal predicted probabilities over time and across demographic subgroups. Sensitivity analyses were
conducted to test the robustness of the findings.

Results: Loneliness remained relatively stable overall, with a slight early decline followed by a modest increase and a
gradual rise in chronic loneliness from the late 2000s. In contrast, social isolation increased substantially over time, with
chronic isolation roughly doubling across the study period. Loneliness trends generally followed a decline during the
2000s and a rise from the 2010s onwards across most demographic groups, although the magnitude and timing varied be-
tween subgroups. In contrast, social isolation increased over time across most populations, with particularly marked
increases among older adults and individuals in the lowest education and highest area-level disadvantage.

Conclusions: Social isolation increased substantially in Australia over the past two decades, while loneliness showed a
moderate increase, disproportionately affecting vulnerable populations. Findings underscore the need for ongoing public
health interventions that address the structural and social determinants of loneliness and social isolation.

Keywords loneliness, social isolation, social connection, socioeconomic status, trend analysis, HILDA

Key Messages

* Concerns about Australians becoming more disconnected have grown in recent years, yet there has been little national-level
evidence showing whether loneliness or social isolation is actually increasing.

* Analysis of two decades of Household, Income and Labour Dynamics in Australia data shows marked increases in episodic
and chronic social isolation, while loneliness has risen modestly, particularly among young, unemployed and
socioeconomically disadvantaged Australians.

* Rising social isolation alongside a modest rise in loneliness points to changing patterns of social connection with potential
long-term health impacts, highlighting the need for sustained policy and public health action across the life course.
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Background

Humans are inherently social beings, biologically driven to seek so-
cial connection as a means of survival and well-being [1]. When
these connections are lacking, individuals may experience social
isolation, characterized as an objective state of limited social con-
tacts, engagement or meaningful relationships [2], and loneliness,
which describes the perceived discrepancy between one’s desired
and actual social relationships [3]. Although related, they are dis-
tinct concepts, both linked to adverse outcomes, including cardio-
vascular disease, depression, cognitive decline, all-cause mortality,
and increased health service use [4].

Media coverage and public discourse from recent years reflect
a bleak picture: our societies have become more socially discon-
nected than ever [5, 6]. These concerns may indicate broader so-
cial trends over recent decades, such as demographic shifts (e.g.
population ageing), social structural changes (e.g. more people
living alone), and technological developments (e.g. digitalization)
[7, 8]. In Australia, a recent state government report highlighted
the extent of loneliness as a pressing public health concern, call-
ing for ongoing surveillance and targeted policy interventions [9].

Evidence on long-term changes remains limited because few
population surveys include repeated, standardized measures of
loneliness and isolation [10, 11]. Existing studies show inconsis-
tent trends: some report increases, especially among young
adults [12], while others suggest stability or decline among older
groups [13, 14]. Overall, public concern about rising loneliness
exceeds the available evidence.

In addition, to date, most population-level loneliness and so-
cial isolation data come from Europe and North America, leaving
an extensive data gap for the other regions of the world, includ-
ing Australia [11]. Furthermore, even within the same country,
population groups may experience loneliness and social isola-
tion differently across time [13]. Examining such nuances is im-
portant for understanding the temporal dynamics and social
determinants of loneliness and social isolation [10] but has
rarely been undertaken in previous studies.

This study examined temporal trends in loneliness and social
isolation among Australians aged 15years and older between
2001 and 2023 and explored whether patterns varied across key
demographic and socioeconomic subgroups.

Methods

The current study was reported following the strengthening of
the reporting of observational studies in epidemiology (STROBE)
guidelines [15] (Supplementary Appendix S1). The analysis plan
of this study was preregistered (https://osf.io/zjdg6/) prior to
the commencement of data analysis.

Data and study design

Data are from the nationally representative Household Income
and Labour Dynamics in Australia (HILDA) survey [16]. Since the
2001 baseline, participants aged 15 years and older have been fol-
lowed annually. The initial sample included 13 969 individuals
from 7682 households, expanded in 2011 with a top-up sample to
maintain representativeness (total = 17 612 participants from 9543
households). Baseline response rates were 66% at the household

level and 92% at the individual level, with retention rates of 87%-
97% across waves. Sampling weights were updated annually, and
ethical approval was granted by the University of Melbourne
Human Ethics Advisory Committee (ID 1647030) [16, 17].

Measures

Social isolation and loneliness

Social isolation was measured using four questions similar to
the five-item Social Isolation Index by Steptoe et al. [18]. These
four questions were as follows: (i) number of people in house-
hold (lives alone = 1; lives with others > 1), (ii) marital status of
the participant (married/de facto = 0; not married/de facto = 1),
(i) currently being an active member of a sporting, hobby, or
community-based club or association (yes = 0; no = 1), and (iv)
the frequency of getting together socially with friends or rela-
tives not living with the participants (at least monthly = 0; less
than monthly = 1). Social isolation was defined as scoring at
least two on the three-point index. As the Social Isolation Index
is a summative measure of distinct indicators, internal consis-
tency metrics such as Cronbach’s alpha are not applicable.
Loneliness was measured using two complementary measures:

1) A validated three-item scale (Cronbach’s a = 0.70) [19], in-
cluding the following statements: ‘people don’t come to visit
me as often as | would like’, ‘I often need help from other
people but can’t get it’ and ‘I often feel very lonely’.

2) A one-item measure: ‘| often feel very lonely’. The one-item
loneliness measure has been validated in longitudinal re-
search and shown to correlate strongly with multi-item scales
[20, 21].

For both measures, response options ranged from 1 (strongly
disagree) to 7 (strongly agree), and a median score of more than
4 was classified as ‘lonely’, indicating average responses above
the neutral midpoint. Further details are in Supplementary
Appendix S2.

Social isolation and loneliness can be operationalized as both
‘episodic’ (i.e. occasional, short-term experience) and ‘chronic’
(i.e. long-term experience). We defined ‘episodic’ as reporting
socially isolated or lonely in any single wave of data collection
and ‘chronic’ based on reports over two or more consecutive
waves, consistent with previous definitions [22, 23].

Demographic and socioeconomic characteristics

Population subgroups were defined by age (16-29, 30-64, and
65+ years), sex (female and male), educational attainment (be-
low high school, high school/vocational, and university), country
of birth (Australia, other English-speaking country, and non-
English-speaking country), linguistic background (English as the
first language and a language other than English as the first lan-
guage), marital status (married/partnered, single, and wid-
owed), living arrangement (living alone and living with others),
employment status (employed, unemployed, and not in the la-
bour force), area-level socioeconomic disadvantage using the
Index of Relative Socio-economic Disadvantage-IRSD (bottom
three deciles, middle three deciles, and top three deciles) [24],
remoteness (metropolitan, inner-regional, and outer-regional/
remote).
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Statistical analysis

We used the HILDA data from waves 1 to 23 (2001-23), where so-
cial isolation and loneliness were measured at each wave. To
model the trends over time, we conducted a series of mixed-
effects logistic regression models to account for the correlation
across repeated measures within individuals and then used
those models to estimate the marginal predicted probabilities
[25]. We modelled the main effects of the survey wave (as a con-
tinuous variable) on social isolation and loneliness.

To test linearity, we compared the fit of models with a simple
linear term against those with quadratic, cubic, and natural loga-
rithmic functions, with the best-fitting model selected using the
Akaike Information Criterion (AIC) and Bayesian Information
Criterion (BIC), with preference given to AIC where the two dis-
agreed, as BIC prefers more parsimonious models (Supplementary
Table S3.1 and Appendix S3).

Subgroup analysis

To determine whether the trends in social isolation and loneli-
ness differed by demographic and socioeconomic characteris-
tics, we included in the model the survey wave and one
sociodemographic characteristic at a time as independent varia-
bles, and social isolation and loneliness as dependent variables,
with the addition of a multiplicative interaction term between
the wave and each sociodemographic variable. Of the demo-
graphic and socioeconomic characteristics, sex, country of birth,
and linguistic background were treated as time-constant, while
the rest were treated as time-varying. Time-varying covariates
were updated at each wave. Therefore, participants could con-
tribute to different categories over time if their status changed
(e.g. if they achieved a higher level of education).

Missing data

Two types of missing data were considered: (i) intermittent
missing data within waves resulted from non-response to indi-
vidual questions (e.g. declined to answer) and (2) missing an en-
tire wave due to loss to follow-up. Both types of missing data
were handled using the sample weights, which included an ad-
justment for loss to follow-up. Apart from non-completion, there
was very minimal other missing data (<2%). Overall, <10% of
cases were missing; therefore, we conducted a complete case
analysis. Further details on missing data in HILDA are reported
elsewhere [16].

Sensitivity analyses
The following additional analyses were conducted:

1) Assessing whether the trends changed as a result of the
COVID-19 pandemic (Supplementary Appendix S5.1).

2) Modelling the mean of loneliness and social isolation using
continuous outcomes.

3) Modelling social isolation excluding marital status and living
arrangement items to focus on the behaviour of social partic-
ipation and away from demographic changes.

4) Modelling chronic loneliness and social isolation using three,
instead of two, consecutive waves [13].

All analyses were conducted in R 4.3.1 and Stata 18.0. We used
unweighted data for descriptive statistics and applied sampling
weights for all mixed-effects models so that the analytical sam-
ples were nationally representative for each survey wave. We pre-
sented the results as the marginal predicted mean prevalence of
loneliness and 95% confidence intervals (Cls) in each year.

Results

Sample characteristics

Unweighted descriptive statistics are presented in Table 1. At
baseline, 13,120 participants were included. The sample aged over
time, with those aged 65+ increasing from 14.8% in 2001 to 22.9%
in 2023. Females rose from 43.6% to 51.2%, and university gradu-
ates from 17.8% to 31.2%. Most participants were Australian-born
(75%-80%) and native English-speaking (~90%). Approximately
84% were living with others, and ~65% were married or part-
nered. Employment rose slightly (61.6%-65.2%). Socioeconomic
distribution was balanced according to area-level disadvantage,
and two-thirds lived in metropolitan regions throughout.

Temporal trends in loneliness and social
isolation: 2001-23

The unadjusted prevalences of loneliness and social isolation
are presented in Supplementary Figs. S4.1-S4.2 and Table S4.1.
Figure 1 and Supplementary Table S4.2 show the modelled
trend in episodic loneliness and social isolation across the study
period. All trends changed across time. The prevalence estimate
of episodic loneliness varied between 16.3% (95% Cl: 15.6%-
17.0%) and 17.3% (95% Cl: 16.7%-17.9%) by scale, with a slight
decrease between 2001 and 2008 and then a gradual relative in-
crease of 16.1% starting from 2008 until 2023. Similarly, the
prevalence estimate of episodic loneliness by the single-item
measure decreased between 2001 and 2013 from 21.7% (21.1%-
22.4%) to 18.5% (18.1%-19.0%) and then rose to 20.5% (19.8%-
21.2%) by 2023. The prevalence of episodic social isolation in-
creased from 16.9% (95% Cl: 16.2%-17.6%) in 2001 to 29.9%
(95% Cl: 29.1%-30.8%) in 2023.

The prevalence estimates of chronic loneliness and social isola-
tion were much lower than the episodic measures, but the trends
were similar. The prevalence of chronic loneliness by scale was
stable until 2006 (6.3%; 95% CI: 6.1%-6.6%), before it steadily in-
creased to 8.4% (95% Cl: 8.0%-8.9%) in 2023. By the single-item
measure, chronic loneliness decreased until 2011 (8.0%; 95% CI:
7.7%-8.3%), before a steady increase up to 9.9% (95% Cl: 9.4%-
10.4%) in 2023. The prevalence of chronic social isolation doubled
from 10.3% (95% CI: 9.6%-10.9%) in 2002 to 20.5% (95% ClI:
19.7%-21.4%) in 2023 (Fig. 2 and Supplementary Table S4.2).

Temporal trends in loneliness and social
isolation by population subgroups
The temporal trends in loneliness and social isolation by popula-

tion subgroups are presented in Figs 3-6 and in Supplementary
Figs. S4.3-S4.4 and Tables S4.3-54.10.
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Figure 1 Prevalence estimates of episodic loneliness and social isolation, 2001-23.
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Figure 2 Prevalence estimates of chronic loneliness and social isolation, 2002-23.

Age

Younger adults (16-29 years) started with the lowest levels of
episodic and chronic loneliness (scale and one item), but their
rates rose from the beginning of the 2010s, narrowing the age
gap around 2015, and, based on the one-item measure, sur-
passed other age groups to report the highest levels of loneli-
ness by 2023. Chronic loneliness (scale and one-item) rose
among all ages, mainly among younger adults. Social isolation
(episodic and chronic) increased across all age groups. The most
pronounced increase in social isolation occurred in the 65+
group. This group also consistently reported the highest levels
of episodic and chronic social isolation over time.

Sex

Trends in episodic and chronic loneliness (scale and one item)
and social isolation showed similar patterns across sexes. In the
one-item loneliness measure, females consistently reported a
slightly higher increase in episodic and chronic loneliness.

Marital status

Episodic loneliness declined and then increased (scale and one
item), with a particularly steep rise among the widowed group
in the scale measure. Chronic loneliness was stable in the scale
measure and declined in the one-item measure among widowed
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Figure 3 Prevalence estimates of the episodic loneliness scale by sociodemographic characteristics, 2001-23.

individuals. Single individuals, who initially reported lower lev-
els of chronic loneliness, reached levels similar to widowed indi-
viduals by 2022. In the loneliness scale measure, this was driven

by increasing loneliness among single individuals, whereas in
the one-item measure, it reflected declining loneliness among
widowed individuals.
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Figure 4 Prevalence estimates of episodic social isolation by sociodemographic characteristics, 2001-23.

Living arrangement

Loneliness levels (scale and one item) were consistently higher
for those living alone; however, episodic and chronic loneliness
in this group declined over time, while chronic loneliness in-
creased in those living with others.

Education

Episodic and chronic loneliness (scale and one item) were lower
among individuals with university education. For all groups, epi-
sodic and chronic loneliness and social isolation followed a
downward and then upward trend. Both episodic and chronic
social isolation showed a gradual increase in all groups.

Employment

Employed individuals were less lonely and isolated. Both epi-
sodic and chronic loneliness (scale and one item) followed a
down-and-up trend, and chronic loneliness increased steeply
among unemployed individuals. Social isolation followed a simi-
lar trend, with the increase being most pronounced in the unem-
ployed group.

Country of birth

Across country of birth subgroups, episodic and chronic loneli-
ness (scale and one item) declined through the 2000s and rose
from the 2010s onwards. Chronic social isolation increased in
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Figure 5 Prevalence estimates of the chronic loneliness scale by sociodemographic characteristics, 2002-23.

people born in English-speaking countries and Australia, while it
declined and rose again in those born in non-English-speaking
countries, narrowing the gap and eventually reversing it.

First language

No major differences were observed by first language in episodic
and chronic loneliness (scale and one item). Social isolation
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Figure 6 Prevalence estimates of chronic social isolation by sociodemographic characteristics, 2002-23.

increased in both groups, with greater increases among those
who do not speak English as their first language.

Area-level disadvantage

Lower IRSD deciles (higher area-level disadvantage) had higher
levels of episodic and chronic loneliness (scale and one item)
and social isolation. Across groups, episodic and chronic loneli-
ness followed a down-and-up trend, while social isolation fol-
lowed an upward trend.

Area remoteness

Both episodic and chronic loneliness (scale and one-item) and
social isolation followed similar trends and levels across area

remoteness levels. While loneliness showed a down-and-up
trend, social isolation had a steady upward trend, with slightly
higher levels in rural areas.

Sensitivity analysis

Sensitivity analysis testing for COVID-related changes showed
trends were consistent with the primary analysis, with a small
post-COVID uptick in loneliness and a marked increase in social
isolation, which rose in 2020-21 before returning to expected
levels in 2022 (Supplementary Table S5.1 and Fig. S5.1).
Modelling loneliness and social isolation as continuous out-
comes showed similar trends to the main and subgroup analysis.
Episodic and chronic loneliness declined and then increased over
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time, while social isolation increased steadily (Supplementary
Figs. S5.2-S5.3).

Modelling social isolation excluding marital status and living ar-
rangement items substantially reduced social isolation levels and
between-group differences, with trends remaining increasing but
flatter and more uniform across subgroups (Supplementary Figs.
S5.4-55.7).

Modelling chronic loneliness and social isolation using three, in-
stead of two, consecutive waves produced comparable trends to
the 2-year definition, though the three-wave definition captured a
slightly stronger upward trend (Supplementary Fig. S5.8).

Discussion

This is one of the first studies to examine long-term trends in
loneliness and social isolation across a broad range of age
groups in Australia [26]. Our findings reveal that over 23 years,
both episodic and chronic social isolation increased substan-
tially, while loneliness remained relatively stable, with only
moderate increases and a slight decline in episodic loneliness in
the 2000s. Previous studies have shown stable levels of loneli-
ness over time [27, 28] and increases in social isolation, consis-
tent with our findings [29, 30]. However, other studies found no
clear overall trends in social isolation across time and contexts
[27, 31]. These differences may reflect variations in definition,
measures and analytical decisions.

In the 2000s, loneliness declined while social isolation in-
creased, possibly reflecting broader societal changes such as
the rise of digital communication, which sustained connections
despite reduced face-to-face contact [32] and stable pre-2008
economic conditions that may have buffered against loneliness
[33]. From the 2010s, both loneliness and isolation rose, likely
driven by digital displacement of in-person contact, economic
instability, casualized work, rising living costs, and demographic
shifts, including ageing and urbanization [34, 35]. Although
COVID-19 may have intensified these patterns [36], our sensitiv-
ity analysis and other evidence suggest the increase would likely
have occurred regardless [37].

In the current study, the prevalence of the chronic loneliness
scale showed a relative increase of 33.3% between 2002 and
2023, while chronic social isolation approximately doubled over
the same period. Chronic loneliness and social isolation are as-
sociated with serious health risks, including cardiovascular dis-
ease and early mortality [23, 38]. Their consistent rise suggests
there is a vulnerable group with persistent social difficulties,
possibly influenced by socio-economic or health status [39].

Our subgroup analysis showed no sex differences in loneliness
or social isolation trends over time. However, episodic loneli-
ness among females rose gradually between 2015 and 2023,
while males’ levels remained stable. Evidence concerning gen-
der differences remains mixed; men may experience greater
loneliness due to fewer social ties, while women may be more
vulnerable due to longer life expectancy, caregiving roles, and
widowhood [40]. Stigma around emotional expression may also
lead to underreporting among men, possibly explaining the
slightly higher reported rates among women [40].

The sharpest rise of episodic and chronic loneliness and social
isolation was among young adults (16-29) after the 2000s, and

older adults (65+ years) reported the highest levels of episodic
and chronic loneliness (scale), and both forms of isolation rose,
reflecting vulnerability linked to health decline and loss of ties
[41]. Middle-aged adults followed similar patterns of loneliness
and social isolation, potentially driven by the combined pres-
sures of work, caregiving responsibilities, and limited opportuni-
ties for social engagement [42]. The rise in chronic loneliness
among young adults may reflect growing digitalization, as well
as financial and housing stress, which contributes to more anxi-
ety, depression and time spent alone [43, 44]. It may also indi-
cate an increased awareness and recognition of social and
mental health issues [45].

Consistent with previous studies [13], partnered individuals
and those living with others consistently reported lower and
more stable loneliness, while increases were observed among
single and widowed individuals. Widowed individuals reported
the highest levels, with stable chronic loneliness and fluctuating
episodic loneliness, likely reflecting grief, adaptation, and age-
related health declines. Relationship status is a strong predictor
of loneliness, especially in older age, as other social ties dimin-
ish [46]. In the sensitivity analysis excluding marital status and
living arrangement from the social isolation measure, differen-
ces between marital status and living arrangement groups were
minimal, underscoring the strong contribution of these compo-
nents to observed disparities. Our findings show that education,
employment, socioeconomic status, and geographic remoteness
are determinants of loneliness and social isolation, consistent
with international evidence linking lower socioeconomic status
to greater risk [13]. Metropolitan residents reported slightly
lower isolation, though prior research suggests loneliness is
shaped more by area-level deprivation than remoteness [47],
with strong community ties in rural areas potentially buffering
against loneliness [48].

Strengths and limitations

This 23-year trend analysis used nationally representative longi-
tudinal data and robust methods, including multiple sensitivity
and subgroup analyses. Both episodic and chronic loneliness
and social isolation were assessed, yielding consistent findings
across two validated loneliness measures. The use of both di-
chotomous and continuous outcomes, as well as both scale-
based and single-item direct loneliness measures, strengthened
the robustness of the results. Sensitivity analyses confirmed
that the trends were not pandemic-driven. The results are highly
representative of the settled Australian population. However,
immigrants arriving after 2011 are under-sampled [17]. Despite
using population weighting to mitigate this, the study may not
fully reflect the higher rates of loneliness typically observed in
recent migrants and culturally and linguistically diverse commu-
nities [49, 50]. This suggests that actual national levels of loneli-
ness and social isolation in Australia could be higher than those
reported here.

Conclusions

This study shows that while social isolation has increased sub-
stantially over 23years, loneliness has shown comparable
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smaller absolute changes. However, even modest absolute
increases in chronic loneliness represented meaningful relative
increases over time. These findings indicate that objective social
interactions have declined more than subjective perceptions of
social connections. This may reflect shifting norms around mar-
riage, family, and living arrangements, suggesting reduced con-
tact is not always perceived as distressing. However, prolonged
loneliness and isolation pose serious health risks, including
mental illness and early mortality, with implications for health
policy and urban planning. Although protective factors like em-
ployment and cohabitation persist, rising loneliness and isola-
tion among younger, widowed and disadvantaged populations
highlight broader societal shifts.
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