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Abstract

Background Loneliness is increasingly recognised as a major public health challenge with significant implications
for mental, physical and social wellbeing. While there were previous large scale studies including loneliness measures,
few datasets capture loneliness across the full adult life course, integrate neighbourhood-level social capital and
provide geospatial mapping at national scale. The Measuring Loneliness in England (INTERACT) Study was designed
to address these gaps by characterising the distribution, intensity and sociodemographic patterning of loneliness
within a large volunteer-based sample across diverse population groups in England. The aim of this paper is to
describe the development, implementation and early findings of the INTERACT study.

Methods A total of 135,725 adults completed the online survey between March and July 2023. The instrument
included validated measures of loneliness: the University of California Los Angeles (UCLA) 3 item loneliness scale and
Office for National Statistics Direct Measure (DMOL), social capital indicators and demographic variables. Descriptive
statistics were stratified by key subgroups. A geospatial analysis at Lower Super Output Area level was used to
visualise clustering of loneliness across England.

Results 135,725 participants across the full adult life course (16+) were included. The cohort was predominantly
female (61.6%), White (82.6%) and aged over 65 (32.4%). The sample over-represented highly educated individuals
and under-represented minority ethnic groups. On DMLO, 16.5% of participants reported feeling lonely “often or
always," while the UCLA-3 indicated that 21% to 22.5% frequently felt a lack of companionship, left out, or isolated
(median score=6, Interquartile Range (IQR) = 3-7). Social capital perceptions were mixed (median=4, IQR) = 2-6).
The COVID-19 pandemic exacerbated feelings of loneliness for 44.0% of respondents and isolation for 48.2%. As a
volunteer-based, non-probability sample, findings are descriptive of respondents and are not intended to estimate
population prevalence.

Conclusions The INTERACT Study provides a comprehensive national dataset on loneliness and social disconnection
in England. The scale, methodological rigour and spatial granularity of the INTERACT study offer indicative insights
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that may inform the design of targeted, place-based interventions, pending confirmatory analyses in representative
samples to mitigate loneliness and promote social connection across communities.

Keywords Loneliness, Social isolation, Social connection, Public health, Mental health, Social capital, Community

health, COVID-19

Background

Loneliness is a subjective, distressing experience result-
ing from a discrepancy between desired and actual social
relationships [1, 2]. It is distinct from social isolation,
which refers to an objective lack of social contact [3].
Loneliness and social isolation are recognised as major
global public health challenges, with substantial implica-
tions for mental, physical and social wellbeing. Extensive
research demonstrated strong associations between lone-
liness and adverse health outcomes, including depres-
sion, anxiety, cognitive decline, cardiovascular disease,
hypertension and increased mortality risk [1, 2, 4—6].

Recognising the growing burden, the World Health
Organisation (WHO) identified social isolation and
loneliness as critical determinants of health, highlight-
ing the need for evidence-based interventions and policy
responses [7, 8]. Beyond individual wellbeing, the eco-
nomic burden of loneliness is equally profound, con-
tributing to higher healthcare utilisation, lost workplace
productivity and increased demand for social care ser-
vices. In the United Kingdom (UK) [9], loneliness costs
employers up to £3.7 billion annually or at least £9,976
per person per year [10, 11].

Loneliness is not confined to older adults as ear-
lier studies identified a life-course distribution, often
described as U-shaped, with peaks in adolescence and
later life [12]. Young adults (16-25 years) consistently
report high levels of loneliness [13], possibly due to aca-
demic stress, employment insecurity and increased digi-
tal socialisation, which may not always translate into
meaningful social bonds [14, 15]. Meanwhile, in older
populations, loneliness is frequently associated with
bereavement, declining health and reduced social partici-
pation [16].

Geographic variation in loneliness is also well docu-
mented. Urban areas often report higher levels of lone-
liness despite greater population density, a phenomenon
described as the “urban paradox” [17-19]. Pertinently,
while some rural communities experience geographic
isolation due to limited services and transport links,
rurality does not inherently equate to social isolation.
Evidence suggests that rural areas often benefit from
stronger intergenerational networks and higher neigh-
bourhood cohesion, which may buffer against loneliness
compared with urban environments [20, 21]. Ethnic-
ity and cultural background also play a significant role
in loneliness. Some ethnic minority groups experience
higher loneliness levels due to structural inequalities,

language barriers, discrimination and weaker social
integration [22]. Unsurprisingly, more recent studies
have shown that the COVID-19 pandemic intensified
loneliness and social isolation globally, with prolonged
lockdowns, social distancing measures and economic
disruptions contributing to worsening mental health out-
comes [23-26].

Loneliness is a multidimensional construct influenced
by individual, relational and structural factors, including
personality traits, life transitions, socioeconomic condi-
tions and community-level social capital [27]. Although
loneliness is often conceptualised as comprising three
major types (social, emotional and existential) its mea-
surement as a phenomenon remains a significant meth-
odological challenge. Validated loneliness scales such as
the University of California Los Angeles (UCLA) 3-item
Loneliness Scale [28] and the Office for National Statis-
tics (ONS) Direct Measure of Loneliness (DMOL) [29] do
not fully capture temporal dimensions of loneliness (e.g.
duration, persistence, or fluctuation over time).

Neighbourhood-level factors play a crucial role in shap-
ing social connectedness [30] but instruments like the
UCLA Loneliness Scale and DMOL are not designed to
assess constructs such as social capital, trust or cohesion
[27], nor are they intended to do so. However, given that
loneliness is influenced by both individual perceptions
and community contexts, it is valuable to complement
these scales with additional measures of social capital to
support a more multidimensional understanding.

It is essential to distinguish related but non-equivalent
constructs [31, 32]. Social capital, by contrast, refers
to structural and cognitive features of social life such
as trust, reciprocity and cohesion that enable access to
resources and support [30, 33]. Similarly, social connec-
tion/disconnection functions as an umbrella construct
describing the presence or absence of social ties and
perceived belonging [8] while social support refers spe-
cifically to emotional, informational, or instrumental
assistance from others. Therefore, although these con-
structs are related, they are not interchangeable since
individuals may have extensive networks (low isolation)
yet experience high loneliness if emotional closeness is
lacking, whereas those with smaller networks but higher
perceived trust may report lower loneliness, consistent
with socioecological frameworks [34].

In the UK, loneliness was formally recognised as a
national priority with the introduction of the Loneli-
ness Strategy in 2018 [35]. Despite this, large-scale
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studies capturing loneliness across the full adult life
course, alongside contextual factors such as social capi-
tal and geography, remain limited. Much of the existing
literature has focused on older adults or small, localised
cohorts, with less attention paid to younger popula-
tions or the broader social and structural determinants
of loneliness [36, 37]. The Measuring Loneliness in Eng-
land (INTERACT) Study was developed to address these
critical gaps by deploying a large-scale national survey
designed to characterise loneliness, social connection
and related contextual factors across diverse population
groups in England. By integrating validated loneliness
measures with indicators of social capital, health status
and socioeconomic context, INTERACT provides a mul-
tidimensional dataset for examining patterns of social
disconnection in the post-pandemic period including
the intensity (i.e. the severity and frequency) of subjec-
tive loneliness allowing for detailed subgroup analyses.
Llinking individual-level responses to geographic units
also enables exploration of spatial patterns in loneliness,
including the identification of potential clustering across
regions and such analyses may inform future place-based
public health approaches.

The primary objective of the first phase of the INTER-
ACT study was to characterise patterns of loneliness
across population subgroups in England within a large,
volunteer-based, non-probability sample. This initial
paper in a programme of analyses provides a detailed
account of the study design, survey instrument and sam-
ple characteristics, alongside initial descriptive findings
from the March-July 2023 analytic cohort. These analy-
ses are intended to describe the distribution and pattern-
ing of loneliness within the responding sample rather
than to estimate population prevalence and to establish
an empirical foundation for, longitudinal and policy-ori-
ented investigations within the INTERACT programme.

Methods

Study design

The INTERACT study is a large-scale, cross-sectional,
observational study designed to assess the distribution,
sociodemographic patterning and geographic clustering
of loneliness and social isolation within a large volun-
teer-based sample across England. The study employed a
multi-methods quantitative approach, combining quan-
titative survey data with geospatial analysis to provide a
comprehensive evaluation of loneliness and social con-
nectedness within a large national volunteer cohort.

Study setting and recruitment

The initial phase of the INTERACT survey was open
from October 2021 to June 2024. The present manu-
script reports descriptive findings from a defined sub-
set of respondents who completed the survey between 1
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March and 31 July 2023. Participants were recruited via
National Healthcare Service (NHS) Primary Care Net-
works (PCNs) where invitations were sent via general
practices and NHS Trusts using digital outreach meth-
ods, including emails and Short Message Service (SMS)
messages. Voluntary and Community Sector Organisa-
tions facilitated recruitment through partnerships with
local charities, community groups and national organisa-
tions focused on mental health and social wellbeing. The
National Institute for Health and Care Research (NIHR)
Be Part of Research (BPoR) Network advertised through
research engagement platforms to enhance participation
across diverse population subgroups. Targeted recruit-
ment was conducted via Twitter (@LonelinessStudy, @
ImperialSCARU), LinkedIn and institutional websites to
reach younger adults and digitally engaged populations.
Despite attempts to enhance diversity of participation,
the final sample reflects a non-probability sample.

No quotas were imposed, but participation required
access to an internet-enabled device (such as a smart-
phone, tablet or computer), which may have system-
atically excluded individuals without connectivity or
digital literacy skills. Potentially eligible participants who
received a link with an invitation to participate could
learn more about the study by reading the participant
information sheet (PIS) which could be accessed on the
survey introduction page. Given that the resulting data-
set constitutes a large, volunteer-based, non-probabil-
ity sample, estimates derived from this dataset are not
intended to represent population prevalence, but rather
to describe patterns within the responding cohort.

Inclusion and exclusion criteria

Participants were eligible to take part if they were 16
years or older, resided in England and were either regis-
tered as NHS patients or affiliated with NHS Trusts. The
survey was open and participation was voluntary. Inclu-
sion required participants to complete the online survey
and to provide informed electronic consent before par-
ticipation. Given the study’s focus on general population-
based loneliness assessments, recruitment targeted a
diverse range of individuals, including those from differ-
ent age groups, ethnic backgrounds and socioeconomic
statuses.

Exclusion criteria included individuals with severe
cognitive impairments (e.g., dementia, schizophrenia or
psychosis) that could compromise their ability to pro-
vide informed consent. Additionally, individuals receiv-
ing end-of-life care or experiencing severe mental health
conditions requiring institutionalisation were excluded
from the study. Participants who refused or were unable
to provide informed consent were also ineligible. Given
that the survey was conducted entirely online, individuals
without internet access or digital literacy skills may have
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been inadvertently excluded, a limitation acknowledged
in the study’s discussion.

Survey development and measures

The INTERACT questionnaire was developed as a com-
posite of various existing items, including validated lone-
liness measures, social capital indicators and community
trust scales. The survey structure is shown in Table 1.
Psychometric evaluation of the instrument, including
Rasch analysis, is reported elsewhere [38].

The final survey tool included 27 items over two
pages, comprising 14 socio-demographic questions and
13 validated scale items to assess loneliness and social
connectedness. Item selection was guided by concep-
tual relevance and prior use in validated instruments.
To promote inclusivity, the survey was translated into
11 languages (the most used across England). Transla-
tions were conducted using forward/backward transla-
tion with review by native speakers. Respondents were
able to review their responses before submission. The
survey underwent pilot testing with 38 participants to
assess clarity, usability and completion time leading to
minor revisions for clarity and accessibility. The survey is
included in Supplementary Material 1.

Loneliness assessment

The online tool development and evaluation procedures
were grounded in internationally recognised frameworks
to ensure objectivity, validity and reliability, includ-
ing the Consensus-based Standards for the Selection
of Health Measurement Instruments (COSMIN) crite-
ria for health-related instruments [39] and the psycho-
metric guidelines outlined in the American Educational
Research Associations, American Psychological Associa-
tion and National Council on Measurement in Education

Table 1 Survey Structure
Survey block

Study introduction, link to
Patient Information Sheet &
Informed Consent form

Description

Participants provided digital consent
before proceeding.

Age, Gender & Postcode
Loneliness Measures

Age, gender, full postcode

UCLA Loneliness Scale, ONS Direct
Measure of Loneliness (DMOL)
Frequency of contact with family and
friends

Neighbourhood trust, community co-
hesion and perceived social support.

Social Connection
Social Capital Indicators

COvID
Demographics

Covid specific questions

Ethnicity, marital status, number of
children, pet ownership, employment,
disability and household size.
Respondents could leave their contact
details should they wish to volunteer
to partake in a personal interview.

Consent to contact
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(AERA-APA-NCME) Standards for Educational and Psy-
chological Testing [40].

Loneliness was measured using two validated instru-
ments that capture overall subjective loneliness but do
not distinguish between social, emotional, or existential
loneliness, nor do they assess temporal persistence. The
UCLA Loneliness Scale (3-item version) [28] with the fol-
lowing three questions: “how often do you feel that you
lack companionship”, “How often do you feel left out” and,
“How often do you feel isolated from others” Response
options for this scale were: 1 (Hardly ever), 2 (Some of
the time) and 3 (Often). Total scores range from 3 to 9,
with higher scores indicating greater loneliness. The ONS
Direct Measure of Loneliness (DMOL) [29] “How often
do you feel lonely” question allowed response options: 1
(Never), 2 (Hardly ever), 3 (Occasionally), 4 (Some of the
time) or 5 (Often or always) where higher scores indicate
greater loneliness frequency.

The survey also incorporated social capital and com-
munity trust indicators adapted from validated scales: (i)
the Neighbourhood Cohesion Scale [41, 42] and Social
Trust Indicators [41]. These items assessed neighbour-
hood trust, reciprocity, cohesion, shared values and per-
ceived social support. Participants rated agreement with
statements such as “People in this neighbourhood can
be trusted’, “People around here are willing to help their
neighbours’, “This is a close-knit neighbourhood where
people generally know one another’, and “If I were sick,
I could count on my neighbours to shop for groceries for
me”. Responses were dichotomised into “agree or strongly
agree” (score=1) versus “disagree or strongly disagree”
(score=0), with affirmative responses summed to gen-
erate an overall social capital score ranging from 0 to 7.
Two negatively worded items were reverse coded.

Data collection

The survey was hosted on the Qualtrics online platform,
accessible via secure, encrypted links distributed through
NHS, community networks and social media channels.
No personally identifiable information (e.g., IP addresses)
other than the full postcode was collected. Survey
responses were pseudonymised at entry, stored on Impe-
rial College London’s secure servers and handled in com-
pliance with General Data Protection Regulation [43] and
the Data Protection Act 2018 [44].

Statistical analysis

Separate analyses were conducted for the UCLA Loneli-
ness Scale, the DMOL and social capital score following
ONS guidelines. Only completed surveys were analyzed.
Analyses were descriptive. Frequencies and percent-
ages were used for categorical variables and medians
with interquartile ranges (IQR) for continuous vari-
ables. Participant characteristics were summarised using
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frequencies and percentages to provide a clear overview
of the non-probability sample. Survey weights were not
applied. Given the non-probability sampling design and
absence of known selection probabilities, post-stratifica-
tion weighting may introduce additional bias rather than
correct it. Descriptive comparisons with national bench-
marks are therefore presented for contextualisation only.
Analyses were conducted separately for UCLA-3, DMOL
and social capital indicators. Psychometric evaluation of
the instrument, including Rasch modelling, is reported
elsewhere [38]. All statistical analyses were performed
using R software version 4.2.2.

Geospatial analysis and heat mapping

To visualise the spatial distribution of loneliness across
England within the geography of the UK, we employed
kernel density estimation [45] using postcode-level data
provided by participants. Responses were geocoded at
the Lower Super Output Area (LSOA) level, allowing for
aggregation while preserving anonymity. Kernel Den-
sity Estimation [45] was used to generate smoothed heat
maps of the proportion of respondents reporting loneli-
ness for both the UCLA Loneliness Scale and DMOL to
visualise the spatial concentration of respondents report-
ing higher loneliness scores rather than to estimate popu-
lation prevalence. Maps should therefore be interpreted
as indicative of clustering within the sample. Areas with
higher concentrations of participants reporting high
loneliness scores were rendered as intensity “hotspots”.
Geographic disparities were further examined in rela-
tion to rural-urban classifications and regional depriva-
tion indices. Spatial analyses were conducted using QGIS
(version 3.36.1 and R (version 4.2.2), an open-source
geographic information system (GIS) software package
for spatial data management, visualisation and mapping
(QGIS Development Team, Open Source Geospatial
Foundation Project, Beaverton, Oregon, USA), and R ver-
sion 4.2.2.

Contextualising the representativeness of the INTERACT
sample

To contextualise the representativeness of the INTER-
ACT sample, comparator estimates were derived from
the 2021 Census for England using directly extracted
data from relevant tables [46]. Descriptions and citations
for each Census source are provided in the footnote of
Table 2. Where England-only estimates were not readily
available in published form for specific variables (e.g. sex
and ethnicity), England and Wales estimates were used
as the closest approximation. Comparator values were
calculated using the closest available equivalent defini-
tions, with categories aggregated or aligned as necessary
to match study variables (e.g. age bands, legal partnership
status, economic activity, and degree-level education).
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Comparisons were undertaken for key demographic
characteristics including age, sex, ethnicity, marital sta-
tus, educational attainment, employment status, and
selected household variables where compatible measures
were available. Variables without directly comparable
Census definitions, or where alignment was not meth-
odologically appropriate, were presented descriptively
without comparator estimates. Given the non-probability
sampling design, these comparisons are intended to pro-
vide descriptive context regarding sample composition
rather than to support formal inference about population
representativeness

The study was reported in accordance with the Check-
list for Reporting Results of Internet E-Surveys (CHER-
RIES) [47]; see Supplementary material 2.

Results

Participant characteristics

A total of 135,725 individuals participated in the INTER-
ACT study. Respondent characteristics are presented in
Table 2. Missing data across individual items ranged from
approximately 7—9%.

The largest age group being those over 65 years old
(32.4%), followed by those aged 56—65 (24.5%) and 46—55
(16.2%); Table 2. The majority of respondents were female
(61.6%) and most identified as White (82.6%). In terms
of marital status, 44.7% were married/ civil partnership,
while 19.88% were single. Educational attainment was
varied, with 42.7% holding a university degree or higher,
27.0% having A-levels/college education and 22.5%
with secondary school as their highest level. Regarding
employment, 33.18% were retired, 28.28% were employed
full-time and 10.8% were employed part-time. 40.8% of
respondents had pets and 62.3% had children, with 22.8%
having children aged 16 or under. Additionally, 18.4%
reported having a disability and 45.7% had a long-term
health condition. Pet ownership was relatively common
among participants, with 40.8% reporting that they had
one or more pets (Table 2).

UCLA loneliness scale and direct measure of loneliness
(DMOL)

Participants reported varying levels of loneliness and
social isolation as assessed by the UCLA Loneliness Scale
and DMOL; Table 3. Regarding companionship (UCLA
1), 40.5% indicated feeling hardly ever or never lacking
companionship, while 37.5% felt this way some of the
time and 21.9% reported feeling often lonely. Similar pat-
terns were observed for feeling left out (UCLA 2), with
37.6% hardly ever or never feeling left out, 41.4% feeling
left out some of the time and 21% feeling left out often.
For feelings of isolation (UCLA 3), 40.7% reported hardly
ever or never feeling isolated, 36.8% felt isolated some of
the time and 22.5% felt isolated often.
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Table 2 Respondent characteristics and national comparators

Variable (N=135,725) Study sample Comparator

Age N (%) % Difference from comparator (% points) Source

16-25 8352 6.2) (14.6) -841 TS007 England 2021
26-35 13,057 9.6) (16.8) -7.18 TS007 England 2021
36-45 15,006 (11.1) (15.8) —4.76 TS007 England 2021
46-55 22,031 (16.2) (16.5) -03 TS007 England 2021
56-65 33,235 (24.5) (14.9) 9.61 TS007 England 2021
>65 43,927 (324) (21.4) 11.04 TS007 England 2021
Missing 117 0.1 (14.6) —-841 TS007 England 2021
Sex

Female 83,661 (61.6) (51.0) - TS008 E&W 2021
Male 50,729 (37.4) (49.0) - TS008 E&W 2021
Would rather not say 498 04)

Other 804 0.6)

Missing 33 (0.0)

Ethnicity

Asian/Asian British 5162 (3.8) 9.3) - TS021 E&W 2021
British Black/African/Caribbean 2310 (1.7) 4.0 - TS021 E&W 2021
Mixed/Multiple ethnic groups 2025 (1.5 (29 - TS021 E&W 2021
White 112,164 (82.6) (81.7) - TS021 E&W 2021
White and Black Caribbean 462 0.3) 0.9) - TS021 E&W 2021
Other ethnic group 2722 (2.0 2.1 - TS021 E&W 2021
Missing 10,880 (8.0)

Marital status

Divorced 12,761 (9.4) 9.1) - TS002 England 2021
In a relationship 12,404 9.1

Married / Civil partnership 60,612 (44.7)

Single 26,983 (19.9) (37.9) -134 TS002 England 2021
Widowed 9625 (7.1) (7.1) - TS002 England 2021
Other 2992 (2.2)

Missing 10,348 (7.6)

Highest level of education

A levels/College 36,700 (27.0)

Secondary School 30,481 (22.5)

University Degree or higher 58,008 (42.7) (339 1241 TS067 England 2021
Missing 10,536 (7.8)

Employment status

Employed full-time 38,388 (28.3)

Employed part-time 14,604 (10.8)

Furloughed 54

Retired 45,038 (33.2)

Self-employed 7608 (5.6)

Student (full or part-time) 3733 (2.8)

Unemployed 7629 (5.6) (3.5) 267 TS066 England 2021
Unpaid carer 1560 (1.2)

Volunteer (full or part-time) 1459 (1.1

Other 4083 (3.0

Missing 11,569 8.5)

Do you have any pets?

Yes 55413 (40.8)

No 69,895 (51.5)

Missing 10417 7.7)

Number of people live in your household other than you
0 33,489 (24.7)
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Table 2 (continued)
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Variable (N=135,725) Study sample Comparator

Age N (%) % Difference from comparator (% points) Source
1 52,760 (38.9)

2-3 30,407 (22.4)

4-5 7278 (5.4)

More than 5 1494 (1.1

Missing 10,297 (7.6)

Do you have any children

Yes 84,561 (62.3)

No 40,684 (30.0)

Missing 10,480 (7.7)

Having children aged 16 years or under

Yes 19,287 (22.8) (17.7) - TS012
No 64,991 (76.9) (82.3) - TS012
Missing 283 0.3)

Disability

Yes 24915 (18.4)

No 96,817 (71.3)

Prefer not to say 3584 (2.6)

Missing 10,409 (7.7)

Long-term conditions

Yes 62,038 (45.7)

No 60,260 (44.4)

Prefer not to say 3085 (2.3)

Missing 10,342 (7.6)

Comparator estimates were obtained from the 2021 Census for England or, where unavailable, England and Wales (E&W). Census categories were harmonised with
study variables where necessary. Percentages are based on available data, with missing values reported separately. Variables without directly comparable Census
measures are presented descriptively only. Comparisons are intended to contextualise sample composition and do notimply population representativeness. Census
2021 tables: TS007: Age by Single Year [62]; TS008: Sex [63]; TS021 Ethnic Group [64]; TS002: Legal Partnership Status [65]; TS067: Highest Level of Qualification [66];

TS066: Economic Activity Status [67]; TS012: Dependent Children in Household [68]

On the DMOL, 16.5% of participants reported feel-
ing lonely often or always, 26.4% felt lonely some of the
time, indicating a substantial burden of recurrent lone-
liness within the responding sample. Less than a quar-
ter (22.9%) felt lonely occasionally and 22.2% rarely felt
lonely. Only a small percentage (12%) reported never
feeling lonely. These patterns should be interpreted in
light of the study’s volunteer-based sampling design.

Social connections among participants
Participants reported varying frequencies of contact with
relatives and friends; Table 3.

Neighbourhood dynamics, cohesion and trust
Participants’ perceptions of neighbourhood cohesion,
trust and shared values are presented in Table 3 under
the Social Capital Scale block. Participants reported
mixed perceptions of neighbourhood cohesion and trust.
While a majority agreed that neighbours were willing
to help (51.7%) and could be trusted (58.9%), responses
were more evenly distributed for indicators of close-
knit communities, emergency support and shared values
(Table 3).

Impact of COVID-19 pandemic

During the COVID-19 pandemic, 44.0% of participants
reported increased loneliness (agree/strongly agree) and
48.2% reported increased isolation (Table 3).

Summary statistics for the UCLA loneliness scale and social
capital score

Due to the non-normally distributed UCLA scores, we
calculated the median and IQR. The median was 6 and
IQR (3-7), with a minimum score of 3 and a maximum
score of 9. Additionally, for the Social Capital Scale, the
scores were not normally distributed. The median was 4
and IQR (2-6), with a minimum score of 0 and a maxi-
mum score of 7.

Geospatial patterns of loneliness

Geospatial visualisation indicated clustering of partici-
pants reporting higher loneliness scores in major urban
areas, including London, Birmingham and Manchester
(Fig. 1). These spatial patterns reflect the distribution
of responses within the sample rather than underlying
population-level prevalence. Given the non-probability
sampling design and variation in response density across
regions, the observed clustering should be interpreted
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Table 3 Survey responses relating to loneliness, social connection and social capital

N (%)
UCLA Loneliness Scale
How often do you feel that you lack companionship (UCLA 1)?
Hardly ever or never 55,034 (40.5)
Some of the time 50,897 (37.5)
Often 29,791 (21.9)
Missing 3 (<0.01)
How often do you feel left out (UCLA 2)?
Hardly ever or never 51,044 (37.6)
Some of the time 56,243 (414)
Often 28,435 (21)
Missing 3 (<0.01)
How often do you feel isolated from others (UCLA 3)?
Hardly ever or never 55,180 (40.7)
Some of the time 50,009 (36.8)
Often 30,533 (22.5)
Missing 3 (<0.01)
Direct Measure of Loneliness (DMOL)
Often or always 22,366 (16.5)
Some of the time 35,868 (26.4)
Occasionally 31,133 (22.9)
Hardly ever 30,122 (22.2)
Never 16,233 (12)
Missing 3 (<0.01)
How many RELATIVES did you see or hear from in the last month?
0 7195 (53)
1 12,101 (8.9)
2 20,994 (15.5)
3or4 39,644 (29.2)
5-8 29,656 (21.9)
9 or more 15,825 (11.7)
Missing 10,310 (7.6)
How many FRIENDS did you see or hear from in the last month?
0 11,936 (8.8)
1 13,850 (10.2)
2 19,188 (14.1)
3or4 31,679 (23.3)
5-8 25,299 (18.6)
9 or more 23,465 (17.3)
Missing 10,308 (7.6)
To what extent do you agree or disagree with the following statements?
Social Capital Scale
People around here are willing to help their neighbours
Strongly disagree 9892 (7.3)
Disagree 28,505 @n
Agree 70,185 (51.7)
Strongly agree 16,650 (12.3)
Missing 10,493 (7.7)
This is a close-knit, or “tight” neighbourhood where people generally know one another
Strongly disagree 15,287 (11.3)
Disagree 48,439 (35.7)
Agree 51,770 (38.1)
Strongly agree 9037 6.7)
Missing 11,192 (8.2)
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Table 3 (continued)

N (%)
If 1 had to borrow 30 in an emergency, | could borrow it from a neighbour
Strongly disagree 37,211 (27.4)
Disagree 37,920 (27.9)
Agree 39,206 (28.9)
Strongly agree 9950 (7.3)
Missing 11,438 (8.4)
People in this neighbourhood generally don’t get along with each other
Strongly disagree 24,389 (18)
Disagree 76,363 (56.3)
Agree 19,955 (14.7)
Strongly agree 3104 (2.3)
Missing 11,914 (8.8)
People in this neighbourhood can be trusted
Strongly disagree 6222 (4.6)
Disagree 24,540 (18.1)
Agree 79,982 (58.9)
Strongly agree 12,849 (9.5)
Missing 12,132 (8.9)
If | were sick, | could count on my neighbours to shop for groceries for me
Strongly disagree 15,711 (11.6)
Disagree 37,058 (27.3)
Agree 53,773 (39.6)
Strongly agree 17,547 (12.9)
Missing 11,636 (86)
People in this neighbourhood do not share the same values
Strongly disagree 11,125 (8.2)
Disagree 65,576 (48.3)
Agree 40,057 (29.5)
Strongly agree 6482 (4.8)
Missing 12,485 9.2)
The COVID-19 pandemic & lockdowns made me feel more lonely
Strongly disagree 18,295 (13.5)
Disagree 45,953 (33.9)
Agree 38,662 (28.5)
Strongly agree 21,040 (15.5)
Missing 11,775 (8.7)
The COVID-19 pandemic & lockdown made me feel more isolated
Strongly disagree 17,033 (12.5)
Disagree 40,937 (30.2)
Agree 43,513 (32.1)
Strongly agree 21,915 (16.1)
Missing 12,327 9.1

as indicative of within-sample concentration rather than
geographic differences in loneliness across the wider
population.

Discussion

This study presents one of the largest descriptive investi-
gations of loneliness and social disconnection in England
based on a volunteer, non-probability sample. Drawing
on data from over 135,000 community-dwelling adults,
the primary value of the INTERACT dataset lies in its

capacity to characterise patterns, subgroup variation and
geographic clustering, rather than to estimate population
parameters. Accordingly, the findings should be inter-
preted as descriptive of the responding cohort. While age
was included as a covariate, this paper does not report
age-stratified prevalence estimates.

A substantial proportion of participants reported
experiencing loneliness, with 16.5% indicating feeling
lonely “often or always,” and over two-thirds reporting
loneliness at least occasionally. This pattern is further
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Fig. 1 Geographic distribution of INTERACT study responses across England. The map displays England, with the United Kingdom shown for geographic
context only; all data are restricted to respondents residing in England. Shaded areas represent the spatial distribution of participants reporting higher
loneliness scores based on postcode-linked LSOA aggregation. Higher-density urban regions, including London (inset) and Birmingham, show greater
concentrations of reported loneliness within the sample. These patterns reflect clustering of responses rather than population-level prevalence and
should be interpreted as indicative of spatial distribution within a non-probability sample

reflected in the distribution of UCLA-3 scores, where
the median score was 6 (IQR 3-7). On this basis, at least
half of respondents scored at or above 6, a threshold that
has been used in some studies as an indicative marker
of loneliness. However, such cut-offs are not universally
standardised and should be interpreted with caution, par-
ticularly within non-probability samples. The observed
distribution appears higher than estimates from popu-
lation-based UK datasets, where loneliness is typically
reported at approximately 10% using direct measures
[48], although differences in measurement approach limit
direct comparability. Importantly, the median represents
the distribution of responses within the sample rather
than a population prevalence estimate and should not be
interpreted as indicating that 50% of the general popula-
tion meets criteria for loneliness. Taken together, these
findings indicate a right-shifted distribution of loneliness
scores within the responding cohort rather than an ele-
vated population burden.

This elevated distribution likely reflects a combina-
tion of sampling and measurement effects. Recruitment
through NHS and community channels may have pref-
erentially included individuals with poorer health or
greater engagement with services, which may plausibly
elevate observed levels of loneliness [24]. In addition, the
UCLA-3, as an indirect multi-item scale, captures expe-
riential aspects of social and emotional disconnection

that may not be explicitly self-identified as loneliness and
therefore tends to yield higher reported estimates than
direct single-item measures [49].

Unsurprisingly, a substantial proportion of participants
reported increased loneliness during the COVID-19
pandemic, consistent with previous findings [50]. How-
ever, these responses are based on retrospective self-
report and may be influenced by recall and acquiescence
bias. The cross-sectional design precludes attribution of
changes in loneliness directly to pandemic-related fac-
tors, although the long-term implications of social dis-
ruption remain an important area for ongoing research
[25].

Geospatial analysis identified clustering of higher lone-
liness scores in major urban centres such as London, Bir-
mingham and Manchester. These findings are consistent
with literature describing the ‘urban paradox’ whereby
higher population density does not necessarily trans-
late into greater social connectedness [22, 51]. However,
given the non-probability nature of the sample, these
patterns should be interpreted as reflecting response
distribution rather than population-level geographic dif-
ferences. While prior literature suggests urban—rural
variation [19], the present study precludes inference
regarding geographic patterns in the wider population.

Loneliness is increasingly recognised as affecting mul-
tiple age groups, including younger populations who
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may experience distinct socio-emotional pressures such
as academic stress, employment insecurity and digital
social comparison [15, 52]. Although the INTERACT
study collected data form a large sample across England,
our present analysis did not intend to provide age-strati-
fied analyses and therefore does not establish differential
risk across the life course. The findings instead support
the conceptualisation of loneliness as a population-wide
phenomenon, consistent with the WHO Commission on
Social Connection [8]. By combining validated loneliness
measures with a large sample, this study complements
existing datasets such as the English Longitudinal Study
of Ageing [53], which have predominantly focused on
older populations [54]. Despite the current lack of popu-
lation representativeness, INTERACT provides broader
descriptive coverage across adult age groups. [53], which
have predominantly focused on older populations [54].
Despite the current lack of population representative-
ness, INTERACT provides broader descriptive coverage
across adult age groups.

The scale and geographic granularity of the INTER-
ACT dataset provide a valuable resource for identifying
population groups and communities that may benefit
from targeted interventions. Although not population
representative, the findings highlight the importance of
considering both individual and neighbourhood-level
determinants of loneliness when designing public health
strategies to strengthen social connection and commu-
nity resilience

The INTERACT Study represents one of the larg-
est descriptive investigations of loneliness, social isola-
tion and social capital conducted in England, with over
135,000 community-dwelling adults participating. This
scale, although derived from a volunteer-based non-
probability sample, enables detailed characterisation of
patterns across demographic and health-related sub-
groups. The multi-channel recruitment strategy spanning
NHS primary care networks, voluntary sector organisa-
tions, social media and national research platforms sup-
ported broad reach across population groups, although
not population representativeness.

Methodologically, the study is anchored in the use of
validated instruments, including the 3-item UCLA Lone-
liness Scale and DMOL, supporting comparability with
existing literature. Since both measures are unidimen-
sional assessments of subjective loneliness, the broader
analytical perspective arises from their combination
with conceptually distinct constructs such as social capi-
tal, neighbourhood trust and perceived cohesion. While
these latter constructs are not dimensions of loneliness,
their inclusion enables examination of contextual corre-
lates of social disconnection. The use of geospatial ker-
nel density estimation at LSOA level further extends the

Page 11 of 14

analysis by enabling visualisation of clustering within the
sample.

A further strength is the study’s ability to provide a
large-scale descriptive snapshot of loneliness and social
connectedness. While the cross-sectional design pre-
cludes causal inference, it offers an empirical baseline for
identifying patterns and generating hypotheses for subse-
quent investigation.

The principal limitation of this study is selection bias
arising from the volunteer-based, non-probability sam-
pling design. This is further reflected in the distribution
of UCLA-3 scores, where the median suggests a right-
shifted distribution of loneliness within the sample,
reinforcing that observed levels should be interpreted as
descriptive of the cohort rather than indicative of popu-
lation estimates. Recruitment through NHS, voluntary
sector and digital channels may preferentially include
individuals who are more health-engaged or motivated
to participate, potentially overrepresenting those with
existing interest or experience of loneliness. Observed
imbalances in age, gender and education further limit
generalisability. In this context, the large sample size does
not compensate for lack of representativeness.

We also acknowledge that additional bias may arise
from structural exclusions especially that the online-only
survey format may underrepresent individuals with lim-
ited digital access or literacy, including older adults, rural
populations, people with disabilities and those expe-
riencing severe social exclusion. Recruitment through
institutional and digital networks may also miss indi-
viduals disengaged from both healthcare and community
systems. Reliance on self-reported data also introduces
potential for recall bias and social desirability bias, par-
ticularly given the stigma associated with loneliness.
Retrospective items relating to the COVID-19 pandemic
may also be influenced by recall and response biases,
including acquiescence effects.

Pertinently, missing data (circa 7%) may introduce bias
in descriptive estimates. While this was addressed in sub-
sequent analyses using multiple imputation [55], com-
plete case bias cannot be excluded in the present study.

Temporal factors may also influence findings, as data
collection spanned multiple seasons during which lone-
liness may vary. Therefore, while we claim that the find-
ings of the INTEACT study reflect real-world conditions,
the temporal horizon may introduce variability related to
seasonal or contextual influences.

It is notable also that although validated instruments
were used, they do not capture important dimensions
of loneliness, including chronicity, temporal fluctuation
or distinctions between social, emotional and existential
loneliness [56, 57]. As such, the findings reflect over-
all subjective loneliness rather than its specific forms or
trajectories.
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Finally, the absence of identifiable markers to preserve
anonymity means that duplicate responses cannot be
definitively excluded, although steps were taken to mini-
mise this risk.

Despite these limitations, the INTERACT Study pro-
vides a large-scale descriptive dataset that complements
existing probability-based surveys by offering greater
scale, contextual breadth and spatial resolution. The find-
ings should be interpreted as hypothesis-generating only.

Given the descriptive and cross-sectional nature of
this study, the following implications are derived from
observed patterns and should be interpreted as indica-
tive and hypothesis-generating rather than causal or
prescriptive. The INTERACT study provides large-scale
descriptive evidence that loneliness is experienced across
multiple age groups. While this aligns with existing lit-
erature, the present study does not provide age-stratified
analyses and therefore does not establish differential
risk across the life course. Nonetheless, the breadth of
the sample supports consideration of approaches that
address loneliness beyond older populations, includ-
ing younger adults. Existing interventions, such as peer-
based support and digital wellbeing approaches, may
warrant further evaluation in this context, particularly
given emerging evidence on the role of digital environ-
ments in shaping mental health and social connection
58, 59].

Observed differences in reported loneliness across
ethnic groups highlight potential inequalities in social
experience. However, as the study does not establish
underlying mechanisms and is subject to sampling bias,
these findings should be interpreted cautiously. They
indicate a need for further research to better understand
the drivers of these patterns and to inform the develop-
ment of culturally appropriate and context-sensitive
approaches, particularly in urban settings where diverse
populations are concentrated.

The geospatial clustering of loneliness observed in
major urban centres suggests that loneliness may exhibit
spatial patterning within the sample. While this does not
provide evidence of population-level geographic varia-
tion, it supports the potential value of spatial approaches
for hypothesis generation and service planning. Place-
based strategies, including those relating to urban design
and public space, may be relevant areas for further inves-
tigation [60, 61].

The co-occurrence of lower social capital indicators
and higher reported loneliness suggests that loneli-
ness may be associated with broader social and contex-
tual conditions. As social capital is conceptually distinct
from loneliness, these findings should be interpreted
as indicative of potential relationships rather than evi-
dence of causation. They reinforce the importance of
considering community-level factors, such as trust and
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cohesion, alongside individual-level approaches in future
research and policy development. Interventions aimed
at strengthening social cohesion may be promising but
require empirical evaluation.

The reported impact of the COVID-19 pandemic on
loneliness highlights the potential sensitivity of social
connectedness to external shocks. However, these find-
ings are based on retrospective self-report and should be
interpreted with caution. They suggest that public health
preparedness strategies may benefit from considering
the potential for social disconnection during periods of
disruption.

From a measurement perspective, the integration of
loneliness and social capital indicators within a single
large-scale survey demonstrates the feasibility of captur-
ing both individual and contextual aspects of social dis-
connection. This may have implications for population
surveillance. Existing monitoring frameworks, including
the UK Government’s Loneliness Strategy and ONS well-
being indicators, could be further developed to incorpo-
rate contextual measures, although the added value of
such integration requires evaluation.

While the INTERACT platform was implemented in
England, its structure and approach may be adaptable
to other settings. However, further validation across dif-
ferent populations, health systems and cultural contexts
would be required before broader application.

Taken together, these findings support the conceptu-
alisation of loneliness as a population-level issue shaped
by social and contextual factors. Addressing it is likely to
require coordinated approaches across sectors, although
the effectiveness of specific strategies requires further
empirical investigation. The INTERACT Study provides
a descriptive foundation for identifying patterns, popu-
lations and contexts that may warrant further targeted
research and evaluation.

INTERACT is a cross-sectional study capturing post-
pandemic reflections rather than a longitudinal COVID-
19 cohort. The present analysis provides a descriptive
baseline for subsequent work to further examine loneli-
ness across populations and contexts. Building on these
findings, future analyses will explore longitudinal pat-
terns, potential determinants and intervention-relevant
outcomes, as presented elsewhere [38].

Planned follow-up includes longitudinal data collection
to assess how loneliness evolves over time in relation to
life transitions, health status and social circumstances.
Additional data collection among NHS staff will exam-
ine loneliness, burnout and team cohesion within a
defined occupational cohort. Qualitative work is also
planned to explore lived experiences of loneliness among
selected groups, including young adults, ethnic minor-
ity populations, people with disabilities, carers and indi-
viduals experiencing social exclusion, with the aim of
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informing future hypothesis generation and intervention
development.

Further work will examine the psychometric proper-
ties of the combined INTERACT instrument. Rasch
modelling and qualitative analyses will be used to assess
dimensionality, item performance and whether the cur-
rent configuration adequately captures variation in sub-
jective loneliness within a large and diverse sample. This
work is not intended to redevelop established loneliness
measures, but to evaluate how they function when inte-
grated with additional contextual items. Findings have
since been reported in detail [38].

These planned analyses aim to strengthen the mea-
surement and analytical framework underpinning the
INTERACT programme and to support its potential
application in other populations, subject to appropriate
validation.

Conclusions

The INTERACT Study provides one of the largest
descriptive assessments of loneliness and social capital
in England to date. Given the non-probability sampling
design, all findings are descriptive and hypothesis-gener-
ating and not intended to estimate population prevalence.
Data from over 135,000 participants indicate substantial
levels of reported loneliness and variation across demo-
graphic, geographic and contextual factors within the
sample. These findings are consistent with the view that
loneliness is shaped by a combination of individual and
social conditions, although causal relationships cannot be
inferred from the present study. The INTERACT dataset
offers a large-scale empirical resource that complements
existing probability-based surveys by providing greater
scale, contextual breadth and spatial resolution. It pro-
vides a basis for further investigation of patterns, popu-
lations and contexts that may warrant targeted research
and evaluation.
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