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community [1–3]. It is distinct from, although related to, 
an individual’s qualitative assessment of the meaning, value 
and function of social relationships [4, 5], and also how the 
circumstances arose e.g., chosen solitude. Studies show 
social isolation is more prevalent than loneliness [6, 7] and 
independently predicts lower wellbeing and higher mortal-
ity in later life [2], [8–10]– [11]. However, research and 
policy often conflate the two [12], with few studies focusing 
primarily on social isolation [13, 14].

Public health researchers are increasingly encouraged 
to adopt a multi-domain, multi-context approach to study-
ing social isolation [15]. Investigating the effect of distinct 
social isolation experiences across contexts in addition to 
cumulative risk provides a more nuanced picture, reveal-
ing social conditions for mental health that are modifiable 

Introduction

Social isolation is indicated by quantifiable, situational fac-
tors across a range of relational contexts such as living alone 
or infrequent contact with friends, family and people in the 
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Abstract
Purpose  This study examines how different forms of social isolation, such as living alone, lack of community engagement, 
and unemployment, are associated with mental health in mid-life (ages 42–46), a life stage often overlooked when examin-
ing the impacts of social isolation.
Methods  Using longitudinal data (1999–2016) from two British birth cohort studies: 1970 British Cohort Study N = 16,585 
and the 1958 National Child Development Study N = 15,806, this study investigated whether different forms of isolation have 
independent effects, contribute to cumulative risk, or interact additively or multiplicatively.
Results  Effects varied by isolation type and mental health outcomes. Being out of employment was linked to higher psy-
chological distress and lower life satisfaction and self-rated health, while living alone was only associated with lower life 
satisfaction. Limited contact with friends and relatives and a lack of community engagement were associated with lower 
life satisfaction and self-rated health. Greater social isolation corresponded to increased psychological distress, lower life 
satisfaction, and poorer self-rated health, demonstrating cumulative risk. Effects appeared additive rather than multiplicative. 
No consistent sex or cohort differences were observed.
Conclusion  The study underscores the need to examine both separate and combined effects of social isolation across the 
complete mental health state. Isolation in its various forms was detrimental for mental health in mid-life and was most con-
sistently linked to lower life satisfaction. Efforts to reduce isolation and its negative mental health impacts must recognise 
the complexity of these experiences.
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through policy [3, 5, 6, 15]. For example, although living 
alone is associated with worse mental health outcomes, it 
is unlikely a direct risk factor [16]. Frequent contact with 
friends improves quality of life [17] and social participa-
tion, neighbourhood cohesion and physical activity have 
been shown to attenuate the negative mental health impact 
of living alone in Japan, Ghana and Finland [18–20]. Unem-
ployment also contributes to isolation, carrying long-term 
mental health consequences and financial barriers to social 
engagement [21, 22]. Declining community engagement in 
Britian, worsened by cuts to local services, is also a major 
concern [23, 24]. Taken together, these findings demonstrate 
the value of examining social connections (and disconnec-
tions) across a range of relational and social contexts to help 
better understand the processes through which isolation and 
poor mental health are associated such as reduced access 
to health resources and limited accountability for positive 
health behaviours [25].

Social isolation in mid-life

Social isolation as a risk factor for poor mental health has 
been studied more at certain life stages (such as older ages 
and adolescence) compared to other life stages. During 
post-retirement age, people lack work networks, are less 
likely to have dependent children in the household or within 
close proximity and are more likely to experience spousal 
bereavement. It is understandable then, that there is a much 
larger evidence base relating to social isolation as a risk 
factor for poor mental health in this population compared 
to other life stages [26, 27]. There is also a growing body 
of literature in adolescence showing that positive aspects 
of social contact are protective factors for mental health 
[28, 29]. However, the significance of social isolation in 
mid-life has, until recently, been overlooked, despite being 
characterised by lower wellbeing [30, 31]. This age group 
is also characterised by diverse family networks, house-
hold compositions, labour market participation, and care 
responsibilities that bridge the gap between younger and 
older generations [32]. Social connectedness may therefore 
be particularly important during mid-life to mitigate against 
increased life pressures such as career demands and fam-
ily obligations, and common shifts in family dynamics and 
roles, such as loss of parents, children leaving home and 
divorce [33].

Age stratified, cross-sectional analysis of the Swiss 
Health Survey found that more social isolation was asso-
ciated with greater depression across early, mid, and later 
life [34]. More recently longitudinal analysis using the 
New Zealand birth cohort provided evidence for acceler-
ated brain ageing and related negative health outcomes 

in individuals reporting social isolation in mid-life [35], 
emphasising the importance of this life stage. In the most 
comprehensive research to date, Luo and Li 2022 studied 
social isolation trajectories in mid and later life using the 
United States (US) Health and Retirement Study (HRS) 
[5]. They identified four patterns of isolation, with the most 
isolated individuals experiencing worse health outcomes, 
including functional limitations, depression, memory defi-
cits, and low self-rated health. The healthiest group had the 
highest social engagement, suggesting social activity may 
be more beneficial than subjective social support. However, 
most studies include a social isolation index that combines 
experiences. This approach does not permit investigations 
of the independent, interactive, and cumulative associa-
tions between specific forms of isolation and mental health, 
which can reveal modifiable social conditions.

The current study

Despite increased policy focus on social isolation and lone-
liness in the UK, there is limited evidence from large scale, 
population-based studies on social isolation and its relation-
ship to health and wellbeing. As indicated by other recent 
research, there are benefits related to comparisons when 
examining a range of key general health outcomes in the 
same analytic framework [11]; hence we examine psycho-
logical distress scores as a key general mental health out-
come, a life satisfaction measure as a general wellbeing 
outcome and a self-rated health measure as a general health 
outcome. This research aims to investigate multiple indica-
tors of social isolation across a range of relational contexts, 
to investigate the independent, cumulative and interactive 
associations on mental health, wellbeing and general health.

In the current study informed by Cornwell and Waite’s 
(2009) definition of social disconnectedness [1], situational 
factors that cover an individuals’ social network, infrequent 
social interactions, and a lack of participation in social activ-
ities and groups were captured. These mapped onto multiple 
relational contexts within which social isolation can occur 
(e.g., household, labour market, community) identified in a 
previous study by the authors [23]. Multiple outcomes were 
also included with the aim of covering different dimensional 
aspects of the complete mental health state including aspects 
of subjective wellbeing in addition to symptoms of mental-
ill health [36]. Given established distinctions between the 
correlates of mental illness and wellbeing [28], the inclu-
sion of life satisfaction provided the opportunity to examine 
social isolation beyond its association with mental distress. 
Similarly, there is increased consensus that self-rated gen-
eral health is a useful prognostic indicator for depression 
and is therefore included in the current study as a subjective 
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measure encompassing physical and psychosocial aspects 
of health [37].

By analysing two successive birth cohorts born in 1958 
and 1970, the current study also offers cross-cohort perspec-
tives to better understand if social isolation is associated 
with mental health consistently over time. It is important 
to acknowledge that these cohorts are broadly representa-
tive of those born in mainland Britain at those times (1958, 
1970) and therefore include samples that are predominantly 
white British. Analyses in the current study were stratified 
by sex given known differences in social isolation experi-
ences between males and females [23]. For example, males 
tend to be more socially isolated, as seen in a US study 
assessing relationships with partners, friends, family, and 
community [38] and, in England, male isolation remains 
more stable across the lifecourse than female isolation [39]. 
Stratification of all analyses by sex, and analysis of cohort 
effects, provides the opportunity to consider social isola-
tion within different time periods and increasingly diverse 
and complex lifecourse trajectories with regards to family 
formation, care, and labour market participation [40, 41]. 
While gendered patterns are referenced, this study stratifies 
by sex at birth rather than gender identity.

The aim of the current study was to identify the inde-
pendent, cumulative and interactive associations of differ-
ent forms of social isolation with psychological distress, life 
satisfaction and self-rated general health in mid-life, and 
to explore sex and cross-cohort differences. We set out to 
answer the following research questions:

(1)	 What are the independent associations between differ-
ent forms of social isolation and psychological distress, 
life satisfaction and self-rated health in mid-life, and are 
there sex and cohort differences?

(2)	 What is the cumulative association between multiple 
forms of social isolation and psychological distress, life 
satisfaction and self-rated health in mid-life, and are 
there sex and cohort differences?

(3)	 Is the effect of different combinations of social isolation 
on psychological distress, life satisfaction and self-rated 
health additive or multiplicative, and are there sex and 
cohort differences?

Method

Data sources

Data were from two successive British birth cohort stud-
ies: the 1970 British Cohort Study (1970 BCS) [42, 43] and 
the 1958 National Child Development Study (1958 NCDS) 
[44]. Cohort members were born in Great Britain (i.e., 

England, Wales & Scotland) in one week of 1970 and 1958 
respectively, with regular follow-up surveys from birth. 
Social isolation was assessed during mid-life (ages 42–46) 
and data on mental health outcomes was taken at the next 
available sweep at age 46 (2016) (1970 BCS) and 50 (2008) 
(1958 NCDS).

Analytic sample

For both cohorts, the analytic sample was defined by the tar-
get population of the most recent sweep used in the analysis 
i.e., those alive and residing in Great Britian at age 46 in 
1970 BCS (N = 16,585) and age 50 in 1958 NCDS (N = 
15,806). This criteria assumed that the mortality rate within 
cohorts is representative of the population [45]. For a sum-
mary of participants’ demographic, socioeconomic, and 
health characteristics, both imputed and complete case, see 
Supplementary Tables S1 and S2.

Measures

Social isolation

Social isolation is a multi-dimensional construct measured 
in this study by a range of self-reported indicators across 
different relational contexts (e.g., household, community) 
[23]. Similar items across cohorts were identified indicat-
ing social isolation within the household (i.e., living alone), 
a lack of regular contact with friends and relatives outside 
of the household, employment status, and a lack of regu-
lar community engagement including community groups, 
religious activity, and volunteering. To ensure complete-
ness of isolation indicators and consistency across cohorts, 
items were taken from sweeps between the ages of 42–46. 
For example, in the 1970 BCS, data were from the age 42 
sweep except from information relating to cohort members’ 
engagement with community groups or organisation which 
was taken at age 46. In the 1958 NCDS, data were from the 
age 46 sweep with the exception of frequency of contact 
with friends and relatives outside the household which was 
captured at age 44. Items were harmonised across cohorts 
to provide simple indicator variables where 1 = socially 
isolated e.g., living alone = 1, out of employment = 1. The 
employment indicator was generated by combining infor-
mation on both education and employment status i.e., out of 
education and employment, to account for small numbers 
of cohort members who may have left work to go back into 
education. For connectedness to family and friends, partici-
pants were deemed isolated if they had no regular (at least 
monthly) contact with friends and relatives outside of the 
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vs. no degree)), was included as a covariate alongside 
socioeconomic variables: self-reported financial difficulties, 
occupational social class, and home ownership. Self-rated 
psychological distress and general health were also included 
as well as a binary indicator of limiting long-standing ill-
ness. Socio-economic and health characteristics were taken 
from the most recent sweep available prior to mid-life in an 
attempt to avoid any reverse causality. For more detail on 
the items and coding of demographic, socioeconomic and 
health covariates, see Supplementary Table S3.

Analysis strategy

Missing data strategy

To deal with biases in estimates that can arise from non-
randomness in discontinued participation and item non-
response, multiple imputation (MI) using chained equations 
was applied separately for each cohort. Based on the overall 
proportions of missingness in the outcomes and standard 
recommendations, we chose to run 50 imputations [49, 50] 
(see Supplementary Table S4. for more information on lev-
els of missing data). Further details on the selection of aux-
iliary variables are provided in the supplementary materials 
along with sensitivity analyses using an ‘impute and delete’ 
method [51] and complete case sample.

Independent effects of each social isolation 
indicator

All analyses were conducted using Stata 17 software [52] 
and evidence for associations were based on p < 0.05. 
Linear multivariable regression models were run for each 
separate social isolation indicator with psychological dis-
tress, life satisfaction and self-rated general health as the 
outcomes. This determined the size of effect for different 
social isolation experiences across contexts. All models 
were stratified by sex and included the full covariate set and 
a cohort interaction term estimated to identify differences 
in association between social isolation and outcomes across 
cohorts. Only the coefficient for the social isolation variable 
of interest was interpreted in each model to avoid table two 
fallacy [53].

Cumulative effects

The cumulative effect of experiencing multiple forms of 
social isolation was explored by repeating the above models 
but replacing the independent social isolation indicator with 
a cumulative social isolation score between 0 and 4 where 
a higher score indicated greater social isolation. Due to low 

household. An isolation indicator was created for commu-
nity engagement whereby a participant was deemed isolated 
if they satisfied two of the three criteria: did not engage in 
regular (at least monthly) religious activity, were not a vol-
unteer and were not a member of a community group or 
organisation. To understand the ‘dose-response’ associa-
tion i.e., the severity of outcomes according to the degree 
of isolation across contexts, a cumulative social isolation 
score was also generated. The total score was between 0 and 
4 where 0 = no social isolation and 4 = high social isola-
tion; however, due to small counts for social isolation scores 
of four, scores of three and four were combined. Different 
combinations of indicators were examined using interaction 
terms to understand if any particular combination of isola-
tion experiences was more strongly associated with mental 
health in mid-life compared to others. For more detail on the 
items and coding of social isolation variables, see Supple-
mentary Table S3.

Mental health outcomes

Psychological distress: In the 1970 BCS at age 46 and in the 
1958 NCDS at age 50, psychological distress was captured 
using the Malaise 9-item Questionnaire [46, 47], where 
items were summed to create a continuous score ranging 
from 0 to 9. The 9-item version provides a reliable and 
valid assessment of psychological distress that is consistent 
within and between generations, suggesting that partici-
pants’ understanding of the mental health items is compa-
rable across these two cohorts [48].

Subjective wellbeing – life satisfaction: Subjective well-
being was captured in both the 1970 BCS and 1958 NCDS 
using a measure of life satisfaction. Cohort members were 
asked to indicate on a scale of 0–10 how satisfied or dissatis-
fied they were with the way their life had turned out so far, 
where 0 indicates “completely dissatisfied” and 10 indicates 
“completely satisfied”.

Self-rated general health: Self-rated general health was 
measured in both cohorts with the item: ‘In general, would 
you say your health is.1 “excellent” 2 “very good” 3 “good” 
4 “fair” 5 “poor”?’. The item was recoded so that good 
self-rated health was indicated by higher scores. Self-rated 
health is increasingly used as a prognostic indicator for 
depression. It is therefore included in the current study as a 
subjective measure capturing the physical and psychosocial 
aspects of health [37].

Demographic, socioeconomic and health characteristics: 
Cohort members’ sex was used to stratify analyses to under-
stand possible differences in the impact of social isolation 
on mental health between males and females. Education 
(highest level of educational achievement (college degree 
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of the latent class methodology are presented alongside the 
results in the supplementary file.

Results

Table 1 Presents the descriptive statistics for social isolation 
indicators and mental health outcomes.

Independent effects of each social isolation 
indicator

Figure 1 presents the standardised regression coefficients 
for the independent associations of separate social isolation 
indicators with psychological distress, life satisfaction and 
self-rated general health. A lack of frequent contact with 
friends and relatives, no labour market participation and 
limited community engagement were associated with lower 
life satisfaction and self-rated general health. However, liv-
ing alone was only associated with lower life satisfaction. 
Being out of employment was the social isolation indica-
tor most consistently associated with poorer mental health. 
Supplementary Table S6. includes all results from the linear 
multivariable regression models for each separate social 
isolation indicator to identify independent effects and cohort 
interaction effects on psychological distress, life satisfaction 
and self-rated general health using multiply imputed data.

The interaction between being out of employment and 
cohort was associated with life satisfaction and self-rated 
general health such that, the life satisfaction and general 
health of those born in 1958 was more negatively impacted 
by being out of employment when compared with those 
born in 1970. A similar cohort interaction was present for 
the association between living alone and self-rated general 
health such that there was a more negative health impact for 
those living alone in the 1958 birth cohort. The detrimental 
effects of some social isolation experiences in mid-life were 
therefore more pronounced for those born in 1958 (mid-life 
survey 2004) when compared to those born in 1970 (mid-
life survey 2012) (see Supplementary Figure S1. a, b, c and 
d for marginal mean plots for the significant interaction 
effects). However, the opposite was found for the associa-
tion between a lack of frequent contact with friends and rel-
atives and psychological distress, with those born in 1970 
experiencing higher psychological distress associated with 
a lack of frequent contact. No sex differences were found. 
Models were run with the full set of demographic, socioeco-
nomic and health covariates.

numbers of cohort members reporting four experiences of 
social isolation, those with a score of three or four were 
combined to give a scale between 0 and 3.

Additive and multiplicative effects

Two-way interaction terms were created for all six combi-
nations of the four social isolation experiences (e.g., living 
alone* out of employment), and included in linear multivari-
able regression models as outlined above. By identifying 
whether effects were additive or multiplicative, this analy-
sis revealed which combinations of social isolation expe-
riences were most toxic for mental health. Analyses were 
stratified by sex and an additional three-way interaction 
term included for social isolation interaction term*cohort to 
understand any cohort differences. Significant interactions 
(p < 0.10) were visualised using margins plots. To explore 
whether alternative combinations of social isolation experi-
ences existed within the data, a sensitivity latent class analy-
sis was adopted to identify groups of individuals showing 
qualitatively similar patterns in isolation [54]. More details 

Table 1  Descriptive statistics for social isolation indicators and men-
tal health outcomes using multiply imputed data m = 50 (1970 BCS 
N = 16,585 and 1958 NCDS = 15,806)
Variable 1970 BCS 1958 NCDS

Age 
(year)

% Age 
(year)

%

Social Isolation Indicators
 Living alone (if yes) 42 

(2012)
10.03 46 

(2004)
9.71

 Lack of regular con-
tact with friends and 
relatives outside of the 
household (if yes)

42 
(2012)

3.74 44 
(2002)

1.21

 Out of employment 
(if yes)

42 
(2012)

15.22 46 
(2004)

13.85

 Lack of community 
engagement (if yes)

42 
(2012)
46 
(2016)

76.53 46 
(2004)

78.44

Total social isolation 
score (0–3)*

42 
(2012)

46 
(2004)

0 18.04 17.57
1 61.16 63.73
2 18.16 16.65
3 2.64 2.05
Mental Health Outcomes
Psychological distress 
(Mean(SE))

46 
(2016)

1.89(0.02) 50 
(2008)

1.56(0.02)

Subjective wellbe-
ing - life satisfaction 
(Mean(SE))

46 
(2016)

7.26(0.02) 50 
(2008)

7.22(0.02)

Self-rated general health 
(Mean(SE))

46 
(2016)

3.38(0.01) 50 
(2008)

3.42(0.01)

Note: * Due to small counts for social isolation scores of four, scores 
of three and four were combined
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scores were combined resulting in a range of 0–3. Results 
from the multiply imputed linear multivariable regression 
models can be found in Table 4. Cumulative social isola-
tion was associated with all mental health outcomes such 
that the greater the level of social isolation i.e., the more 
forms of social isolation experienced, the higher the psycho-
logical distress and the lower the life satisfaction and self-
rated general health. However, results from the independent 

Cumulative effects

To understand the cumulative effect of experiencing mul-
tiple forms of social isolation on mental health outcomes, 
independent social isolation indicators were replaced with 
a cumulative social isolation score, where a higher score 
indicated greater social isolation. Scores ranged from 0 to 
4; however, due to very low frequency of scores of four, top 

Table 4  Linear multivariable regression models for the cumulative social isolation score to identify (1) cumulative effects using the cumulative 
social isolation score, and (2) cohort effects in any cumulative associations with psychological distress, life satisfaction and self-rated general 
health –multiply imputed (m = 50) models (N = 32,391)
All coefficients presented 
are for the cumulative 
social isolation score as the 
exposure

Psychological distress
coef
[95% CI]
N

Life satisfaction
coef
[95% CI]
N

Self-rated general health
coef
[95% CI]
N

(1)Cumulative effect (2)*Cohort (1)Cumulative effect (2)*Cohort (1)Cumulative effect (2)*Cohort
Full sample model 0.070*** [0.046 

− 0.094]
32,391

− 0.007
[−0.045 
− 0.032]
32,391

− 0.119***
[−0.143 - − 0.094]
32,391

− 0.003
[−0.040 
− 0.034]
32,391

− 0.106***
[−0.127 - − 0.086]
32,391

− 0.081***
[−0.122 
- − 0.039]
32,391

Males only 0.064***
[0.033 − 0.095]
15,810

− 0.011
[−0.061 
− 0.039]
15,810

− 0.128***
[−0.159 - − 0.097]
15,810

− 0.006
[−0.057 
− 0.046]
15,810

− 0.108***
[−0.137 - − 0.079]
15,810

− 0.087***
[−0.144 
- − 0.031]
15,810

Females only 0.079***
[0.050 − 0.109]
15,221

− 0.009
[−0.061 
− 0.044]
15,221

− 0.108***
[−0.139 - − 0.077]
15,221

− 0.000
[−0.052 
− 0.051]
15,221

− 0.108***
[−0.132 - − 0.083]
15,221

− 0.071***
[−0.122 
- − 0.020]
15,221

Note: All models are adjusted for the full covariate set and are run once with a cohort dummy variable and again to include a cohort interaction 
term (*cohort). Coefficients are reported for cumulative and cohort interaction effects
*** p < 0.01, ** p < 0.05, * p < 0.1

Fig. 1  Standardized regression coefficients for the independent associations of social isolation indicators (i.e. each indicator separately) with psy-
chological distress, life satisfaction and self-rated general health (N = 32,391)
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employment had lower life satisfaction and general health 
overall; however, the difference in scores between those in 
and out of employment was greatest for those living alone 
and lacking community engagement. Individuals who lived 
alone and were out of employment reported the lowest lev-
els of life satisfaction. Furthermore, those lacking commu-
nity engagement showed poorer self-rated general health 
compared with cohort members engaging more with their 
community. This difference was much larger for individuals 
who were also out of employment. These interactions were 
found to be significant in the same direction in the female 
only sample but not in the male only sample (see Fig. 2.). 
No additional three-way interactions by cohort were 
observed. For the full set of results from the linear multi-
variable regression models using multiply imputed data, see 
Supplementary Table S9.

models indicate that the association between overall level of 
social isolation and mental health outcomes is driven more 
by some forms of isolation than by others. The interaction 
between cumulative social isolation and cohort was asso-
ciated with self-rated general health. Despite lower levels 
of self-rated general health for those born in 1970, the dif-
ference between the general health of this cohort and those 
born in 1958 was smallest for cohort members with a high 
social isolation score of three and much larger for those with 
low scores of zero. This shows that the self-rated health of 
the two cohorts is more similar for those with higher levels 
of social isolation. See Supplementary Figure S2. for the 
marginal mean plot.

Additive and multiplicative effects

The only significant interactions (p < 0.10) were being out 
of employment by living alone on life satisfaction and 
being out of employment by lack of community engage-
ment on self-rated general health. Cohort members out of 

Fig. 2  Model predicted marginal mean plots for significant (p < 0.10) interactions between multiple social isolation indicators in the full imputed 
sample (N = 32,391) and for females only (N = 15,221)
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satisfaction. This highlights the relevance of investigating 
social isolation in relation to the complete mental health 
state including subjective wellbeing [36]. Life satisfaction, 
a global quality-of-life measure, reflects overall wellbeing, 
while psychological distress refers to impairing symptoms 
of emotional suffering such as anxiety and depression. 
Though overlapping, mental illness and well-being have 
distinct correlates, supporting their separation in research 
to avoid conflation [28]. Our findings also highlight the 
importance of considering why someone is living alone, and 
whether this is by choice or not as this might importantly 
inform mechanisms underlying our findings. Overall, in this 
study, social isolation was most strongly and consistently 
linked to lower life satisfaction.

Being out of employment in mid-life was associated with 
poorer mental health across all outcomes, supporting a recent 
US study that found disconnection from work in early adult-
hood was a risk factor for depressive symptoms in mid-life 
[21]. While being out of employment had negative mental 
health impacts for both sexes, males appeared more vulner-
able, possibly due to traditional gender roles and reliance on 
economic success [22]. The financial strain associated with 
being out of employment, which includes having to engage 
with welfare systems, further impacts wellbeing [56]. How-
ever, the current study cannot determine the extent to which 
negative associations between being out of employment 
and mental health were due to a lack of social contact or 
other psychological and financial aspects related to work 
that are known to affect wellbeing [22]. Similarly, despite 
investigating social isolation in mid-life and mental health 
outcomes a few years later, this study does not account for 
health problems or caring responsibilities in mid-life that 
may be, for example, the reason for unemployment.

In addition to findings relating to independent indicators 
of social isolation, higher cumulative social isolation scores 
were associated with greater psychological distress, lower 
life satisfaction, and poorer self-rated general health align-
ing with existing literature on mid [5], 33]– [35, 57] and 
older adults [2], 8]– [10]. However, given that independent 
associations varied by form of isolation and specific mental 
health outcome, results indicate that the association between 
overall level of social isolation and mental health could 
mask important discrepancies between rates and mental 
health impacts of different isolation experiences. This has 
implications for producing policies that can reduce specific 
forms of isolation most toxic for mental health [5, 15], and 
is support for future research that comprehensively investi-
gates multiple forms of isolation across contexts and both 
their independent and combined effects [3, 6].

The detrimental health effects of some social isolation 
experiences in mid-life were more pronounced for those 
born in 1958 (mid-life survey in 2004) when compared to 

Sensitivity analyses

Results from independent effects models were checked 
against models including all social isolation indicators (i.e., 
effects net of other isolation experiences), yielding similar 
conclusions. Complete case and impute-and-delete models 
were also comparable (see Supplementary Tables S7–S9, 
S11, S12).

Latent class models tested one to five classes to identify 
alternative social isolation patterns. A three-class solution 
was optimal (Supplementary Table S13), with males and the 
1970 BCS cohort more likely in isolated classes (Supple-
mentary Table S14). However, these classes did not dif-
fer qualitatively from the two-way interaction models, so 
class membership was not analysed against mental health 
outcomes.

Discussion

The current study captured multiple indicators of social 
isolation to investigate the independent, cumulative and 
interactive associations with psychological distress, life sat-
isfaction and self-rated general health in mid-life. Stratify-
ing analyses by sex and cohort (1970 BCS, 1958 NCDS) 
allowed for examining social isolation across different time 
periods and evolving lifecourse trajectories in family, care, 
and labour market participation [32].

After controlling for demographic, socioeconomic, and 
health factors, infrequent contact with friends and rela-
tives and limited community engagement were associated 
with lower life satisfaction and poorer self-rated health but 
not higher psychological distress, aligning with research 
on older adults [17]. In this study, infrequent contact with 
friends and relatives (less than monthly) was uncommon, 
whereas limited community engagement, measured by lack 
of group membership, religious activity and volunteering, 
was widespread [23]. Regular community engagement may 
boost wellbeing for a minority, but a significant increase 
in psychological distress is not observed perhaps due to its 
absence being normalised. In the UK, cuts to local govern-
ment funding for community and cultural services over the 
past 15 years have worsened health and well-being [24]. 
Limited membership of clubs and organisations will likely 
be driven by a decline in the availability of these community 
groups and services and also individuals’ resources. Find-
ings highlight the need to reinvest in community assets, sup-
ported by research showing the long-term benefits of social 
participation for physical activity in mid-life [55].

Research shows higher psychological distress and lower 
life satisfaction among those living alone [16], but in this 
study, living alone was only associated with lower life 
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Investigating multiple indicators of social isolation across 
a range of relational contexts enabled a better understanding 
of the specific conditions leading to poor mental health and 
the stability of these associations over time. Despite includ-
ing multiple social isolation indicators, the current study 
was limited by the information available across both stud-
ies. More comprehensive measurement of social networks 
and frequency of contact, for example, number of friends, 
may have provided the opportunity to model unique clusters 
of social isolation experiences against the various outcomes. 
To ensure completeness of isolation indicators and consis-
tency across cohorts, items were taken from sweeps between 
the ages of 42–46 with outcomes at the next available sweep 
four years later. Differences in the timing of social isolation 
exposures across cohorts may explain a proportion of the 
cohort effects. However, cohort differences were not seen 
across all models, indicating that the year of data collection 
did not have universal effects. All analysed data were col-
lected prior to the Covid-19 pandemic. Evidence from the 
British cohort studies reveals large inequalities in experi-
ences of social isolation and loneliness in older adults prior 
to Covid-19 and that the pandemic worsened the extent of 
these [7]. We might therefore expect that levels of isolation 
in mid-life have increased beyond what is reported in this 
study.

The cohorts used in the current study are broadly repre-
sentative of those born in mainland Britain at those times 
(1958, 1970) and therefore include samples that are pre-
dominantly white British. Therefore, the generalisability of 
results to non-white British populations is limited. As mid-
life data becomes available in young and more diverse Brit-
ish birth cohorts, the association between social isolation 
and mental health should be examined so we can understand 
whether changing societal and policy trends impact on these 
associations..

Conclusion

Evidence of cumulative risk was found with higher social 
isolation scores associated with greater psychological dis-
tress, lower life satisfaction, and poorer self-reported gen-
eral health. Independent associations varied by form of 
isolation, justifying future research that investigates both 
the individual and combined effects of different social isola-
tion experiences. In the current study, the effects of different 
combinations of social isolation on mental health appeared 
to be additive. Findings varied by outcome, with stronger 
and more consistent associations between social isolation 
and lower life satisfaction when compared with psychologi-
cal distress and self-rated general health.

those born in 1970 (mid-life survey in 2012). For example, 
those born in 1958 were more negatively impacted by living 
alone and being out of employment, with lower life satisfac-
tion and self-rated general health. Despite greater economic 
precarity in 2012, unemployment had a weaker association 
with mental health in the 1970 cohort, possibly because job-
lessness was more common, reducing stigma [22].While 
the 1970 cohort had lower overall self-rated health when 
compared to those born in 1958, highly isolated individu-
als in both cohorts showed similarly poor health, indicating 
that social isolation has remained consistently negative for 
general health over time.

Analysis showed little evidence that different forms 
of isolation amplify each other’s negative mental health 
effects, suggesting an additive rather than multiplicative 
impact. Two exceptions were observed whereby cohort 
members lacking community engagement had poorer self-
rated health, especially if out of employment, and those liv-
ing alone reported lower life satisfaction, particularly if also 
unemployed. These results were found only in the female 
sample, which is important given we know that women’s 
labour market trajectories are complex [40], with more time 
out in mid-life [23]. Policies should prioritise flexible labour 
market options for parents and enhance community involve-
ment opportunities for women out of employment during 
mid-life to support their mental health.

Males had a greater likelihood of membership to the more 
isolated classes, and the association between living alone 
and poorer self-rated general health was also approaching 
significance in the male sample with no association found 
for females. These findings support previous studies that 
suggest men are more isolated across the lifecourse than 
females [38, 39] and could indicate that men living alone 
have reduced positive health behaviours [25]. Study mem-
bers born in the 1970 BCS cohort were also more likely 
to belong to classes experiencing multiple forms of isola-
tion, supporting previous research that showed an increase 
in some forms of social isolation over time in the UK [23]. 
Latent class approaches did not add much information 
above the regression-based analyses in this paper, however, 
it is possible that these approaches might provide greater 
insights applied to richer data with more indicators.

This study provides evidence from two large scale, pop-
ulation-based studies on social isolation in mid-life and its 
relationship to mental health in Great Britian. Longitudinal 
cohort studies enable researchers to account for reverse cau-
sality by controlling for baseline mental health and estab-
lishing a clear temporal order between social isolation and 
mental health [58]. However, this study, like many other 
observational studies, will have some reverse causation bias 
and there is the possibility of confounding due to related 
factors [59].
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