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Abstract
Aim Mental wellbeing in the UK seems to have deteriorated significantly during the COVID-19 pandemic, with the rates 
of loneliness, life satisfaction and psychological distress taking longer to return to the pre-pandemic levels than elsewhere. 
Nevertheless, there is little knowledge about the interactions between these outcomes, or the factors that played a role in 
the rates of change. The current study aims to address this gap by simultaneously investigating changes in loneliness, life 
satisfaction and psychological distress in the UK from pre-pandemic levels to those between April and November 2020, 
while critically assessing the role of a range of social ecological influencing factors.
Subject and Methods Longitudinal data from Understanding Society (N=3475) were used to explore the changes in loneli-
ness, life satisfaction and psychological distress from pre-pandemic levels (2017-2019) through November 2020, the interac-
tions between these outcomes, and the role of individual, social, community and geographic factors in the rates of change, 
using multivariate latent growth curve model.
Results Loneliness, life satisfaction and psychological distress deteriorated minimally between April and November 2020, 
compared to the pre-pandemic levels (2017–2019), while the rate of change in each outcome influenced the rates of change 
in the other two. Key individual (age, gender, physical health), social (number of friends and similarity to them), and envi-
ronmental (neighbourhood quality) variables influenced baseline scores and the rates of change.
Conclusion Considering significant dynamic associations between loneliness, life satisfaction and psychological distress, 
we argue that interventions to tackle any one of the outcomes may have beneficial effects on others, while highlighting mal-
leable factors and individual and community-level interventions to tackle loneliness.
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Introduction

Numerous reports and articles have warned of the poten-
tial psychological consequences of the COVID-19 pan-
demic and the associated quarantine and social distanc-
ing measures brought on by governments to contain the 
spread of the disease (Xiang et al. 2020; Ornell et al. 
2020). Nevertheless, there is evidence that after the initial 
global increase in psychological distress, its prevalence 
returned to the pre-pandemic levels by mid-2020 (Robin-
son et al. 2022; Aknin et al. 2022). Furthermore, in some 
countries, rates of suicide, life satisfaction, and loneliness 
remained stable, or even improved compared to the pre-
pandemic levels or model estimates (Aknin et al. 2022). 
By contrast, rates of loneliness, life satisfaction and psy-
chological distress in the UK exhibited more negative 
trends, which also lasted longer (Fujiwara et al. 2020; 
Office for National Statistics 2021a, b). However, there 
is little knowledge about how these outcomes interacted 
over time and which wider factors played a role in the 
rates of change. The current study addresses this gap by 
simultaneously investigating changes in loneliness, life 
satisfaction and psychological distress in the UK from 
pre-pandemic levels to those between April and Novem-
ber 2020, while critically assessing the role of a range of 
influencing factors.

Trends in life satisfaction and psychological distress 
across the pandemic

Life satisfaction is an individual’s cognitive assessment of 
their quality of life (Veenhoven 1991), while psychological 
distress is a unique discomforting, emotional state expe-
rienced in response to stressful life events (Ridner 2004). 
Nationally representative studies showed that in April 2020, 
a month into the first national lockdown, UK residents 
reported lower levels of life satisfaction and higher levels of 
psychological distress compared to the pre-pandemic levels. 
Risk factors included young age (under 25), female gender, 
ethnic minority background, low income, having preschool 
children at home and previous health conditions (Fujiwara 
et al. 2020; Pierce et al. 2020). Analysing data from the UK 
Household Longitudinal Study (UKHLS), Daly and Robin-
son (2021) mapped the next significant rise in psychological 
distress onto the period of the second COVID-19 wave and 
the corresponding lockdown measures peaking in January 
2021, during which period individuals with school-age chil-
dren at home were particularly vulnerable. After anxiety and 
happiness hit the 10-year record high and low, respectively, 
in the last quarter of 2020, improvements were recorded 
by April-June 2021, except for the 16-24 year olds, those 

between 35 and 39, and those over 84 (Office for National 
Statistics 2021b).

ONS data for the first three quarters of 2020 shows a 
small, but significant reduction in life satisfaction compared 
to the pre-pandemic evaluations (Office for National Statis-
tics 2020). Helliwell and colleagues (2021) highlight different 
trends in the rates of change among different facets of wellbe-
ing in that data set, with anxiety being affected almost twice 
as much as happiness, and with ratings for these two emotions 
recovering more quickly than those for life evaluations, i.e. 
life satisfaction and the sense of purpose. As the lockdown 
restrictions eased and vaccination in the UK advanced in the 
period of April – June 2021, the average national levels of 
life satisfaction returned to those recorded at the start of the 
pandemic, but, once more, people under 25, those between 35 
and 39, and those over 84 years of age did not experience any 
improvement (Office for National Statistics 2021b).

Dynamics between loneliness, life satisfaction 
and psychological distress

Loneliness is a perceived discrepancy between desired 
and achieved relationships (Perlman and Peplau 1981). It 
is positively associated with psychological distress (Lim 
et al. 2020; Loades et al. 2020) and negatively with life 
satisfaction (Salimi 2011; Bai et al. 2018; Szcześniak et al. 
2020). Its link to poor mental and physical health, and 
mortality (Holt-Lunstad et al. 2015; Holt-Lunstad 2017; 
O’Súilleabháin et al. 2019) was recognised as a growing 
public health threat even before the pandemic. From the evo-
lutionary perspective (Cacioppo et al. 2014; Qualter et al. 
2015), negative feelings that characterise loneliness serve 
an adaptive purpose of motivating the person to seek social 
contact to increase the chances of survival. It has been sug-
gested that lockdowns and social distancing measures intro-
duced to curb the spread of the virus may have thwarted this 
motivation, thus increasing psychological distress (Luchetti 
et al. 2020), which is in line with the findings of a longitudi-
nal study from Finnland (Latikka et al. 2022). Rates of lone-
liness in the UK peaked during the first month of lockdown 
(March-April 2020), and started to decline in May, returning 
close to the pre-pandemic levels by June 2020 (Foa et al. 
2020). Even though loneliness levels remained relatively 
stable during the strict lockdown in the UK between March 
and May 2020, individuals who reported highest levels of 
loneliness at the beginning of lockdown became even lone-
lier over time, with risk factors such as younger age (<60), 
female gender, low household income, being a student, and 
having a mental health condition potentially increasing 
the existing inequalities (Bu et al. 2020). While Foa and 
colleagues (2020) established that during the pandemic, 
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loneliness played a significant role in the life satisfaction 
of the representative study sample, its role in psychological 
distress during this period remains unclear.

Considering the well-known correlations between lone-
liness and psychological distress (Lim et al. 2020), loneli-
ness and life satisfaction (Bai et al. 2018), and psychological 
distress and life satisfaction (Lombardo et al. 2018), it is 
important to not only (1) track the changes in each outcome 
across the pandemic but (2) also understand how changes 
in one outcome relate to the changes in the other two. Such 
knowledge is crucial not only if we are to understand how 
loneliness interventions might work but also why psycho-
logical interventions appear to be the most successful at 
reducing loneliness for people reporting high levels of this 
feeling, regardless of age (Bessaha et al. 2020; Christiansen 
et al. 2021; Eccles and Qualter 2021).

The utility of a social ecological perspective (Bron-
fenbrenner 2005) to understand loneliness among youth 
(Marquez et al. 2022; Goodfellow et al. 2022b) and adults 
(Buecker et al. 2021) has been highlighted in recent research. 
In the current study, we use that same foundation to explore 
how changes in loneliness, psychological distress and life 
satisfaction relate to each other, and what role the different 
social ecological dimensions play in those relationships. We 
explore the extent to which individual, relational, commu-
nity and geographic variables predict the rate of change in 
loneliness, psychological distress and life satisfaction from 
before the COVID-19 pandemic and during it. Specifically, 
we use data from Understanding Society, the UK Household 
Longitudinal Study (UKHLS; University Of Essex, ISER 
2021) to assess (1) the change in loneliness, life satisfac-
tion and psychological distress over the course of the first 
8 months of the COVID-19 pandemic from pre-COVID-19 
levels, (2) how changes in those outcomes are related to each 
other, and (3) whether the rate of change in each outcome 
was predicted by a key set of social ecological variables.

Method

Design and participants

Participants were part of the Understanding Society Sur-
vey (University Of Essex, ISER 2021), which provides 
high quality panel data comprising a stratified and clustered 
general population sample of approximately 40,000 house-
holds. The University of Essex Ethics Committee approved 
all data collection and Informed consent was obtained 
orally prior to interviews (Institute for Social and Economic 
Research 2022). Our analyses used data from the 2017–2019 
wave (wave 9) and the data collected in April, May, June, 
July, September and November 2020 during the Covid-19 
pandemic (wave 11). The sample, thus, consists of people 

in the 2017–2019 wave who completed the measurements 
during the pandemic. Our final analyses include data from 
3475 individuals ages 16–94 years from across the UK (see 
Table 1 for sample information).

Measures

Outcome variables

Loneliness

Loneliness was measured using the single question asking: 
‘How often do you feel lonely?’, with three response catego-
ries (1 = ‘hardly ever or never’, 2 = ‘some of the time’ or 3 
= ‘often’). The single item of loneliness is recommended by 
the UK Office of National Statistics as a robust measure of 
loneliness (Office for National Statistics 2018) and as such 

Table 1  Demographics across current sample

Variable Number of partici-
pants providing those 
data

Gender n (%) 5773
   Male = 2411 (41.8%)
   Female = 3362 (58.2%)

Age
   Mean (SD) = 53 years (15.07) 5773
   Range = 16-94 years

UK Region n (%)
   England = 4431 (76.8) 5769
   Wales = 385 (6.7%)
   Scotland = 597 (10.3%)
   Northern Ireland = 356 (6.2%)

NHS Shield n (%) = 346 (6.0%) 5773
Neighbourhood quality 5712

   Mean (SD) = 2.48 (.734)
   Range = 1-5

Urban living n (%) = 4103 (71.1)
Rural living n (%) = 1666 (28.9)

5769

Friends of similar age (%)
   Mean (SD) = 2.01 (.970)
   Range = 1-4 5755

Friends of same race (%) 5647
   Mean (SD) = 1.62 (.800)
   Range = 1–4

Number of close friends 5630
   Mean (SD) = 5.62 (4.760)
   Range = 1–100

Hours on social media engaged with friends 3608
   Mean number of hours = 2.29 (.827)
   Range = 1–5



1420 Journal of Public Health (2023) 31:1417–1431

1 3

was used to assess loneliness at each time point in the study. 
This is supported by its high correlation with the 3-item 
loneliness measure (Hughes et al. 2004) also completed by 
participants at T1 (r = .799).

Psychological distress

The 12-item General Health Questionnaire (GHQ) was used 
to measure psychological distress, with higher scores indi-
cating higher distress (Goldberg and Williams 1988). This 
well-validated scale (Tarnopolsky et al. 1979; Pan and Gold-
berg 1990; Seva et al. 1992) assesses how respondents’ recent 
experiences of mental wellbeing compare to their usual func-
tioning with the aim of identifying psychological distress 
and potential cases of common psychiatric disorders. Items 
include depressive and anxiety symptoms, sleeping problems 
and overall happiness. Understanding Society (Institute for 
Social and Economic Research 2022) converts the answers to 
GHQ-12 questions to a single continuous scale ranging from 
0 (the least distressed) to 12 (the most distressed).

Life satisfaction

This was measured by a single item asking: ‘Overall, how 
satisfied are you with your life nowadays?’. Response cat-
egories range from 1 (completely unsatisfied) to 7 (com-
pletely satisfied) (Dolan et al. 2011).

Predictor variables

Individual characteristics

We included several individual difference variables in our 
analyses. In line with previous literature (Claramonte Nieto 
et al. 2019), to explore the impact of age on the baseline and 
change in loneliness, psychological distress and life satisfac-
tion, we created two categorical variables using participant 
age: younger adults (0 = 16–24 years of age; 1 = over 25 
years of age), and older adults (0 = 65 years of age or over; 1 
= 64 years or younger). Sex was a binary variable (0 = male; 
1 = female), as was whether the participant had a medical 
condition that required them to shield during the pandemic 
(0 = No; 1 = Yes), and whether their relationship status was 
single or not (1 = not single, 0 = single).

Social relationships

Participants completed several measures about their friend-
ships at baseline. First, they provided information on 
whether their friends were of a similar age or ethnicity to 
them, using the following scale: 1 = all similar, 2 = more 
than half, 3 = about half, 4 = less than half. They also noted 
the number of close friends they had, and the number of 

hours per day they spent interacting with those friends on 
social media (1 = none, 2 = less than an hour, 3 = 1–3 hours, 
4 = 4–6 hours, 5 = 7 or more hours).

Community

Perceived neighbourhood quality was measured using a 
mean score from 4 separate variables:“belonging to the 
neighbourhood”, “being similar to others in the neighbour-
hood”, “talking regularly with neighbours”, and “having 
local friends”. Participants answered using a 5-point scale, 
which were all reverse coded so that higher scores represent-
ing worse neighbourhood quality. Participants also noted 
whether they lived in an urban or rural area (0 = rural, 1= 
urban).

Geographic region

We used broad geographic region in our analyses, noting 
whether participants were residents in England, Wales, Scot-
land or Northern Ireland. For inclusion in our analyses, we 
created a binary variable for each country, with the country 
as the ‘target group’ (coded as ‘1’) and the other nations 
combined to create our ‘comparison group, which we coded 
as ‘0’.

Analyses plan

Longitudinal data on life satisfaction, loneliness and self-
reported psychological distress were analysed using a mul-
tivariate latent growth curve model (MLGC) in Mplus. Our 
MLGC model was a single model of growth in the three out-
comes, where we fit the three simultaneous growth curves 
and estimate covariances among their growth factors. We 
used linear growth models with continuous outcomes; mod-
els were estimated using the robust maximum likelihood 
(MLR) estimator, recommended as the preferred method for 
accounting for missing data (Graham 2012).

Model fit was evaluated using root mean square error of 
approximation (RMSEA), comparative fit index (CFI) and 
standardised root mean square residual (SRMR). RMSEA 
values of less than 0.05 indicate a close fit, values up to 0.08 
represent reasonable errors of approximation, and CFI val-
ues > 0.95 represent good fit (Little 2013); we used a cut-off 
value of < 0.09 for the SRMR (Cho et al. 2020). Variances 
in the model were also explored to determine whether there 
was justification to incorporate predictor variables into sub-
sequent analyses to explain the parameter estimates.

In the first model (model A) we explored the growth 
of life satisfaction, loneliness and self-reported psycho-
logical distress from baseline (before the COVID-19 pan-
demic) across the six time points during the COVID-19 
pandemic in the UK (April–November 2020). We also 
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explored whether there was variance in the initial model, 
which would suggest differences both in the initial status 
and change in our variables over time; such variance would 
support incorporating predictor variables (demographics) 
into subsequent analyses (model B). Data met the criteria 
for using MLGC, so we conducted analyses for model A and 
B. We used a p < 0.05.

Results

Model A showed a reasonable fit to the data (RMSEA = 
.076 [.074, .078], CFI = .890, SRMR = .059). There were 
improvements to model fit for model B, with the inclu-
sion of demographic and individual differences variables 
into the model (RMSEA = .060 [.059, .062], CFI = .877, 
SRMR = .037). Table 2 includes the estimated means of 
loneliness, life satisfaction and psychological distress, 
demonstrating minimal fluctuation from pre-COVID-19 
levels and then during the first 8 months of the COVID-19 
pandemic in the UK, which included several national and 
local lockdowns (Institute for Government 2021). Table 2 
includes the findings for model B. It shows high variability 
in psychological distress at every time point, and impor-
tant associations between loneliness and psychological 
distress (rs = .478 [T1] to .591 [T7]), loneliness and life 
satisfaction (rs = -.293 [T5] to -.383 [T1]), and life sat-
isfaction and psychological distress (rs = -.364 [T7] to 
-.510 [ T1]).

Exploration of the intercepts and slopes from model B 
showed small but significant increases in loneliness from 
pre-pandemic levels, reductions in life satisfaction and 
increases in psychological distress (Table 3). There was 
evidence that the rate of change of loneliness and life-
satisfaction for those with higher psychological distress at 
baseline was somewhat slower, while no other relationships 
between baseline scores and rates of change were significant 
(Table 4). Furthermore, the rates of change in the different 
outcomes were associated, as per slopes in Table 4, with 
those following an increasing trajectory of loneliness show-
ing an associated decrease in life satisfaction and increase 
in psychological distress, which, in turn, was also associated 
with a decrease in life satisfaction.

Specific demographics and individual differences pre-
dicted life satisfaction, loneliness and self-reported psy-
chological distress at baseline, and the rate of change 
in those outcomes during the pandemic. The following 
were significant predictors of loneliness at baseline, pre-
COVID-19 (Table 5): being under 25, compared to those 
aged 25 or over (β=-0.140, SE=0.023, p<0.001) or over 
65 years of age, compared to those under 65 (β=-0.060, 
SE=0.022, p=0.006), being female (β=0.069, SE=0.017, 

p<0.001), having a medical condition that required shield-
ing (β=0.193, SE=0.019, p<0.001), having few friends of 
the same age (β=0.051, SE=0.021, p=0.014) and ethnic-
ity (β=0.061, SE=0.022, p=0.005), and living in a poor-
quality neighbourhood (β=0.208, SE=0.022, p<0.001). 
Having more close friends (β=-0.056, SE=0.021, p=0.006) 
and being in a relationship (β=-0.087, SE=0.023, p<0.001), 
as opposed to being single, were associated with less lone-
liness. Life satisfaction at baseline was predicted by age, 
with adults over 25 (β=0.374, SE=0.041, p<0.001) and 
younger than 65 years (β=0.080, SE=0.028, p=0.004), 
reporting higher life satisfaction, as well as the people with 
a higher number of close friends  (β=0.096, SE=0.026, 
p<0.001). Females (β=-0.133, SE=0.028, p<0.001), those 
with fewer friends of similar age (β=-0.079, SE=0.027, 
p=0.004)and those living in poorer quality neighbour-
hoods (β=-0.245, SE=0.033, p<0.001) reported lower life 
satisfaction. Psychological distress at baseline was lower for 
those 25 and older (β=-0.164, SE=0.024, p<0.001), com-
pared to 16-24 year-olds,  and for those  under 65 (β=-
0.048, SE=0.021, p=0.025), compared to those aged 65 
and older. It was also lower for those in a relationship (β=-
0.047, SE=0.021, p=0.023), compared to singles, and those 
with more close friends (β=-0.051, SE=0.022, p=0.020). 
It was higher for females (β=0.110, SE=0.017, p<0.001), 
individuals required to shield during COVID-19 (β=0.179, 
SE=0.018, p<0.001), those from poor neighbourhoods 
(β=0.145, SE=0.022, p<0.001), and those with few friends 
of the same age (β=0.041, SE=0.020, p=0.042) and ethnic-
ity (β=0.040, SE=0.020, p=0.047).

Change in loneliness from baseline and over the first 
8 months of the COVID-19 pandemic was predicted by 
the following variables collected at baseline: (1) whether 
the individual had a medical condition requiring shield-
ing  (β=-0.091, SE=0.037, p=0.015), with those with 
such a medical condition becoming lonelier at a slower 
rate over the course of the pandemic; and (2) the reported 
number of close friends, with loneliness increasing 
faster in those with more friends at baseline (β=0.086, 
SE=0.037, p=0.020). We also found that life satisfaction 
reduced more slowly in those over 25, compared to the 
younger age group (16–24 years) (β=-0.211, SE=0.055, 
p<0.001), as was the case for those with a higher num-
ber of close friends  (β=-0.098, SE=0.040, p=0.014). 
Females (β=0.158, SE=0.050, p=0.002) and those who 
reported living in poor quality neighbourhoods (β=0.188, 
SE=0.047, p=0.011) experienced a faster reduction of life 
satisfaction, compared to males and those living in better 
quality neighbourhoods. Geographic region, or the distinc-
tion between urban and rural areas, did not play a role in 
any of the outcomes. Change in psychological distress was 
not predicted by any of our predictor variables.
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Discussion

Using data from a large population study where responses 
were collected pre-COVID-19 pandemic and during the 
first 8 months of the pandemic and associated lockdowns 
in the UK, we explored (1) fluctuations in the reported 
levels of life satisfaction, psychological distress and lone-
liness; (2) whether changes in any one of these outcomes 
were influenced by changes in the remaining two; and (3) 
the extent to which individual, relational, community, and 
geographic variables predicted the rate of change in the said 
outcomes. Compared to 2017–2019, we detected an increase 
in loneliness and psychological distress and a decrease in 
life satisfaction between April and November 2020, but the 
changes were minimal. In addition, we found an association 
in the rates of change in the three outcomes, as those who 
felt increasingly lonely over the first 8 months of the pan-
demic experienced an associated increase in distress levels 
and decrease in life satisfaction. Using the social ecological 
model, we identified several pre-pandemic risk factors for 
loneliness and psychological distress, including young age 
(16-24 years) and being 65 years of age or older, female 
gender, single relationship status, having a medical condition 
that required shielding during the pandemic, lower neigh-
bourhood quality, smaller number of friends of the same 
age and ethnicity, and smaller number of close friends. Pro-
tective factors for life satisfaction at baseline were being 
between 25 and 65 years of age, male gender, better quality 
neighbourhoods, having more close friends and more friends 
of similar age. Finally, while loneliness was higher for those 
with a medical condition before the pandemic, during the 
pandemic, loneliness increased more slowly for these indi-
viduals than those without a medical condition that required 
shielding. Loneliness grew faster in those with more close 
friends at baseline. Slower decrease of life satisfaction 
was reported by those aged  25 and over, and those with 
more friends; females and individuals from poor quality Ta
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Table 3  Intercept and slope mean parameter estimates

Estimate Standard 
error 
(SE)

Estimate/SE p

Intercept loneliness 1.368 .007 201.296 <.001
Slope loneliness .004 .001 3.574 <.001
Intercept life satisfaction 5.278 .018 287.286 <.001
Slope life satisfaction –.055 .004 -15.305 <.001
Intercept psychological 

distress
11.548 .069 168.074 <.001

Slope psychological 
distress

.076 .011 6.771 <.001
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neighbourhoods experienced an accelerated deterioration 
of this wellbeing metric.

Our findings are in line with cross-sectional studies show-
ing significant associations between psychological distress, 
life satisfaction and loneliness (Salimi 2011; Bai et  al. 
2018; Lim et al. 2020; Loades et al. 2020; Szcześniak et al. 
2020). They are consistent with recent work identifying a 
small deterioration in the population wellbeing during the 
pandemic (Robinson et al. 2022; Aknin et al. 2022), and 
with the studies highlighting risk factors such as young and 
older age and female gender (Fujiwara et al. 2020; Rossi 
et al. 2020; Pierce et al. 2020). Our findings on the role of 
neighbourhood quality support the well-evidenced negative 
association with loneliness and mental distress (Scharf et al. 
2005; Diez Roux and Mair 2010), as well as the protective 
role of neighbourly behaviours and familiarity (Kearns et al. 
2015; Goodfellow et al. 2022a).

The current study is the first to explore associations in 
the rates of change in psychological distress, life satisfac-
tion and loneliness over time during the pandemic. Work 
has shown relationships between these variables in cross-
sectional research, and us using multivariate latent growth 
curve models to explore the simultaneous changes in the 
three outcomes, we found that individuals who were expe-
riencing higher levels of psychological distress prior to the 
pandemic experienced slower changes in life satisfaction and 

loneliness, while the changes in the three outcomes were 
mutually associated during the first 8 months of the pan-
demic. Such findings add to the debate about cognitive life 
evaluations, e.g. life satisfaction, as being more stable than 
ratings of emotions (Eid and Diener 2004), which form the 
basis of the GHQ-12 questionnaire, used to measure psy-
chological distress. As such, our findings offer new insight 
into the relationships between loneliness, life satisfaction 
and psychological distress, adding to the body of theoretical 
work into the mechanisms underpinning this interrelatedness 
(Qualter et al. 2015; de Gierveld et al. 2018).

This is the first study to identify individual differences 
that contribute to the rate of change in mental health out-
comes during the pandemic. Faster increases in loneliness 
among people with more close friends at baseline could 
be underpinned by higher sociability of these individuals, 
which enabled them to have more close friends, but also 
made them less tolerable to the enforced lack of contact. 
While having a medical condition that required shielding 
was associated with becoming lonelier at a slower rate, it 
was unrelated to the changes in psychological distress, which 
is in line with recent findings from Israel (Palgi et al. 2020). 
This lack of association could be explained by greater expe-
rience of being alone and dealing with challenging medi-
cal situations, which may have contributed to this group’s 
resilience.

Table 4  Parameter estimates for 
model B

Model results

Estimate Standard error 
(SE)

Estimate/SE p-value

Intercept of loneliness WITH
   Slope of loneliness .028 .066 .428 .668

Intercept of life satisfaction WITH
   Slope of life satisfaction .086 .315 .273 .785
   Intercept of loneliness –.611 .073 –8.391 < .001
   Slope of loneliness .006 .077 .075 .940

Intercept of psychological distress WITH
   Slope of psychological distress –.011 .073 –.0148 .882
   Intercept of loneliness .815 .019 43.560 <.001
   Slope of loneliness –.158 .054 –2.897 .004
   Intercept for life satisfaction –.815 .092 –8.865 <.001
   Slope of life satisfaction .174 .066 2.620 .009

Slope of life satisfaction WITH
   Intercept of loneliness .068 .060 1.117 .264
   Slope of loneliness –.670 .170 –3.933 <.001

Slope of psychological distress WITH
   Intercept of loneliness –.0447 .061 –7.311 <.001
   Slope of loneliness 1.784 .194 9.183 <.001
   Intercept of life satisfaction .356 .081 4.370 <.001
   Slope of life satisfaction –1.191 .261 –4.558 <.001
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Table 5  Predictors in model B Model results

Estimate Standard 
error (SE)

Estimate/SE p-value

Loneliness
   25+ age group (ref. 16–24 years) –0.140 0.023 –5.989 0.000
   <65 age group (ref. 65+ years) –0.060 0.022 –2.727 0.006
   F gender (ref. M) 0.069 0.017 4.067 0.000
   Relationship (ref. Single) –0.087 0.023 –3.864 0.000
   NHS shielded 0.193 0.019 10.438 0.000
   Friends of similar age 0.051 0.021 2.467 0.014
   Friends of similar ethnicity 0.061 0.022 2.804 0.005
   Number of close friends –0.056 0.021 –2.735 0.006
   Amount of time on social media with friends –0.029 0.023 –1.286 0.198
   Neighbourhood quality 0.208 0.022 9.568 0.000
   England 0.216 0.128 1.688 0.091
   Wales 0.144 0.077 1.871 0.061
   Scotland 0.181 0.092 1.967 0.049
   Northern Ireland 0.149 0.077 1.944 0.052
   Urban –0.010 0.020 –0.516 0.606

Change in loneliness
   25+ age group (ref. 16–24 years)  0.009 0.039 0.222 0.824
   <65 age group (ref. 65+ years) 0.030 0.043 0.684 0.494
   F gender (ref. M) –0.007 –0.034 –0.203 0.839
   Relationship (ref. Single) 0.011 0.044 0.255 0.798
   NHS shielded –0.091 0.037 –2.424 0.015
   Friends of similar age –0.008 0.041 –0.187 0.851
   Friends of similar ethnicity –0.017 0.043 –0.406 0.685
   Number of close friends 0.086 0.037 2.320 0.020
   Amount of time on social media with friends 0.029 0.035 0.825 0.409
   Neighbourhood Quality –0.047 0.044 –1.078 0.281
   England 0.020 0.218 0.093 0.926
   Wales 0.013 0.134 0.099 0.921
   Scotland –0.102 0.157 –0.648 0.517
   Northern Ireland 0.014 0.125 0.112 0.911
   Urban 0.006 0.039 0.145 0.885

Life satisfaction
   25+ age group (ref. 16–24 years)  0.374 0.041 9.144 0.000
    <65 age group (ref. 65+ years) 0.080 0.028 2.906 0.004
   F gender (ref. M) –0.133 0.028 –4.701 0.000
   Relationship (ref. Single) 0.017 0.026 0.634 0.526
   NHS shielded 0.015 0.026 0.586 0.558
   Friends of similar age –0.079 0.027 –2.862 0.004
   Friends of similar ethnicity 0.022 0.029 0.753 0.452
   Number of close friends 0.096 0.026 3.661 0.000
   Amount of time on social media with friends –0.070 0.045 –1.558 0.119
   Neighbourhood quality –0.245 0.033 –7.387 0.000
   England 0.420 0.331 1.266 0.206
   Wales 0.266 0.196 1.356 0.175
   Scotland 0.242 0.237 1.019 0.308
   Northern Ireland 0.254 0.199 1.274 0.203
   Urban 0.000 0.027 –0.010 0.992
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Table 5  (continued) Model results

Estimate Standard 
error (SE)

Estimate/SE p-value

Change in life satisfaction
   25+ age group (ref. 16–24 years) –0.211 0.055 –3.839 0.000
   <65 age group (ref. 65+ years) –0.037 0.043 –0.861 0.389
   F gender (ref. M) 0.158 0.050 3.172 0.002
   Relationship (ref. Single) 0.030 0.040 0.738 0.460
   NHS shielded –0.037 0.041 –.0917 0.359
   Friends of similar age 0.023 0.042 0.558 0.577
   Friends of similar ethnicity –0.091 0.050 –1.809 0.070
   Number of close friends –0.098 0.040 –2.456 0.014
   Amount of time on social media with friends 0.048 0.070 0.684 0.494
   Neighbourhood quality 0.118 0.047 2.532 0.011
   England –0.986 0.595 –1.657 0.097
   Wales –0.610 0.353 –1.729 0.084
   Scotland –0.659 0.424 –1.554 0.120
   Northern Ireland –0.571 0.357 –1.599 0.110
   Urban 0.043 0.044 0.986 0.324

Psychological distress
   25+ age group (ref. 16–24 years)  –0.164 0.024 –6.740 0.000
   <65 age group (ref. 65+ years) –0.048 0.021 –2.242 0.025
  F gender (ref. M) 0.110 0.017 6.327 0.000
   Relationship (ref. Single) –0.047 0.021 –2.268 0.023
   NHS shielded 0.179 0.018 9.799 0.000
   Friends of similar age 0.041 0.020 2.032 0.042
   Friends of similar ethnicity 0.040 0.020 1.983 0.047
   Number of close friends –0.051 0.022 –2.323 0.020
   Amount of time on social media with friends 0.008 0.028 0.296 0.768
   Neighbourhood quality 0.145 0.022 6.722 0.000
   England 0.009 0.150 0.061 0.952
   Wales 0.012 0.089 0.136 0.892
   Scotland 0.040 0.108 0.371 0.711
   Northern Ireland 0.028 0.090 0.310 0.757
   Urban –0.013 0.020 –0.676 0.499

Change in psychological distress
   25+ age group (ref. 16–24 years) 0.043 0.051 0.849 0.396
   <65 age group (ref. 65+ years) 0.039 0.040 0.976 0.329
   F gender (ref. M) –0.040 0.028 –1.455 0.146
   Relationship (ref. Single) 0.004 0.039 0.092 0.927
   NHS shielded –0.044 0.035 –1.236 0.216
   Friends of similar age 0.032 0.038 0.851 0.395
   Friends of similar ethnicity 0.022 0.039 0.558 0.577
   Number of close friends 0.021 0.048 0.432 0.666
   Amount of time on social media with friends –0.044 0.038 –1.147 0.251
   Neighbourhood Quality 0.025 0.042 0.611 0.541
   England 0.179 0.246 0.730 0.465
   Wales 0.100 0.147 0.684 0.494
   Scotland 0.060 0.178 0.337 0.736
   Northern Ireland 0.086 0.146 0.588 0.556
   Urban –0.016 0.036 –0.441 0.659



1427Journal of Public Health (2023) 31:1417–1431 

1 3

Females and those under 25 years of age in our study 
also experienced higher psychological distress and loneli-
ness. This is in line with the evidence of female gender as 
a risk factor for psychological distress (Matud et al. 2015; 
Van Droogenbroeck et al. 2018; Zhang et al. 2018). Faster 
deterioration in life satisfaction among women is in line with 
the cross-sectional findings highlighting female gender as a 
risk factor for life satisfaction correlates such as loneliness 
and psychological distress during the pandemic (Fujiwara 
et al. 2020; Pierce et al. 2020). Pre-pandemic longitudinal 
studies showed that life satisfaction of women in the UK was 
positively associated with employment and negatively with 
childcare and unpaid care work (Della Giusta et al. 2011). 
The accelerated decrease in women’s life satisfaction in the 
pandemic may therefore be related to the evidence of women 
bearing most of the burden of the increased childcare and 
unpaid care work in the pandemic (Sevilla and Smith 2020; 
Power 2020), while facing adverse employment outcomes, 
including the increased risk of unemployment, compared to 
men in this situation (Petts et al. 2021).

Close social ties and broader community played a signifi-
cant role in baseline loneliness and life satisfaction and in 
their rates of change. The protective effect of having friends 
of similar age and a higher number of close friends is in line 
with the existing literature on the positive role of friends and 
social integration in the wellbeing during life crises (Bolger 
and Eckenrode 1991; Hintikka et al. 2000; Landberg and 
Recksiedler 2018). By contrast, low quality neighbourhood 
as a risk factor may be linked to the experience of ‘double 
jeopardy’ – dealing with personal poverty, as well as living 
in an area that offers limited opportunities for a healthy life 
(Ribeiro 2018). Disadvantaged neighbourhoods have been 
associated with overcrowding, limited access to health care 
and green spaces, higher incidence of chronic conditions, 
and unhealthy coping behaviours, such as alcohol and smok-
ing. These factors may have contributed to higher vulner-
ability to the virus and longer recovery times (Sharifi 2021), 
while the ‘stay at home’ orders took away the ability to travel 
out of these disadvantaged areas, potentially exacerbating 
their negative impact and affecting the way residents evalu-
ated their lives. Importantly, unlike individual socio-demo-
graphic factors such as age and gender, both number of close 
friends and the perceived neighbourhood quality are malle-
able factors, and therefore suitable targets for preventative 
efforts and public health interventions.

While the number of friends and neighbourhood percep-
tion were linked to loneliness, the changes in this outcome 
were closely related to those in life satisfaction and psy-
chological distress. This implies that interventions to target 
loneliness might simultaneously improve the other two out-
comes. Loneliness is linked not only to poor life satisfaction 
but also to a whole host of physical and psychiatric issues 
and psychosocial risk factors, including social anxiety, 

depression, unemployment, alcoholism, suicidal ideation 
and premature mortality (Holt-Lunstad et al. 2015; Cacioppo 
et al. 2015). Its strong association with negative social cog-
nitions and poor coping strategies, such as withdrawing 
and obsessing about problems (Vanhalst et al. 2015; Mat-
thews et al. 2019) contributes to its self-perpetuating nature, 
increasing the burden on the individual and on public health 
over time and indicating the need for early interventions to 
tackle loneliness and the associated problems. Recent evi-
dence (Christiansen et al. 2021; Hickin et al. 2021) demon-
strates the effectiveness of cognitive behavioural approaches 
in targeting maladaptive thoughts and behaviours that 
underpin loneliness. Their success is believed to lie with 
the targeting of the maladaptive thoughts and behaviours 
that underlie both loneliness and mental distress. Changing 
these thoughts alleviates the underlying anxieties, facilitat-
ing positive changes in social behaviours and resulting in 
reduction in loneliness over time (Qualter et al. 2015; Mann 
et al. 2017). This joint effect on psychological distress and 
loneliness is particularly important considering the widely 
evidenced associations between them (Lim et  al. 2020; 
Loades et al. 2020), confirmed by our findings.

Nevertheless, Mann and colleagues (2017) warn that tar-
geting individual maladaptive thoughts may not be sufficient 
if the wider context in which the individual exists is not con-
sidered. In this sense, they argue that general connectedness 
in the community can boost individuals’ confidence as com-
munity members and facilitate their better integration. They 
stress the potential of community-based interventions such 
as (a) social prescribing, which aims to reduce loneliness 
by connecting people to the local sources of support (2017), 
and (b) asset-based community development, whereby 
individuals are encouraged to create their own community 
groups and projects, which improve local connectedness, as 
well as sustainability (Bickerdike et al. 2017; Moffatt et al. 
2017; Wildman et al. 2019; Kellezi et al. 2019; Foster et al. 
2021). Given the prominent role of neighbourhood quality in 
our study, our findings support community-based approaches 
to tackle loneliness, especially interventions that encourage 
neighbourly behaviours and familiarity within low quality 
neighbourhoods, which may moderate the negative effect 
of loneliness on life satisfaction and psychological distress 
(Kearns et al. 2015; Goodfellow et al. 2022a). We, therefore, 
highlight the importance of providing guidance and support 
for safe social interactions through the varying levels of risk 
during the pandemic and as we emerge from it.

Our findings directly inform interventions to tackle lone-
liness and are therefore important for policymakers and 
governments, although continued examination of the psy-
chological impact of the COVID-19 pandemic, beyond the 
acute phase(s) is essential. Given that changes in psycho-
logical distress varied within the population, we recommend 
that certain groups are monitored during the pandemic and 
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through the gradual return to unrestricted social contact. 
While we highlight risk groups for increasing loneliness 
(those with more close friends) and decreasing life satisfac-
tion (females and those in poor quality neighbourhoods), we 
found that none of our predictor variables contributed to a 
faster deterioration of psychological distress. Future work 
should explore other potential predictors of change in psy-
chological distress and other facets of wellbeing.

Limitations of this study

The current study is not without limitations. First, analyses 
were performed with a limited number of predictors avail-
able in the survey, preventing us from exploring other varia-
bles that could be expected to impact the outcomes. Second, 
all included variables were based on participant self-reports, 
potentially limiting the validity of measurement due to ques-
tion misinterpretation or a variety of known biases, includ-
ing recall, acquiescence, nonresponse and social desirability 
bias (Hunger et al. 2013; Caputo and Caputo 2017). Finally, 
although the survey sample is a probability sample, not all 
sections of the population were selected with the same prob-
ability and not everyone asked to participate agreed to it 
(Institute for Social and Economic Research 2022). This may 
have created sampling bias, implying that caution is needed 
in generalising the findings outside of the study population.

Conclusions

Using longitudinal Understanding Society data, the current 
study contributes new knowledge about the dynamic inter-
actions between psychological distress, life satisfaction and 
loneliness during the COVID-19 pandemic in the UK. We 
found an association in the rates of change in the three out-
comes, as those whose distress levels were increasing also 
experienced an associated decrease in life satisfaction and an 
increase in loneliness. Using the social ecological model, we 
identified female gender, young and older age, low number 
of close friends and poor-quality neighbourhoods as some 
of the risk factors for baseline psychological distress, life 
satisfaction, and loneliness. Older age and higher number 
of friends, in turn, protected individuals from decreasing 
life satisfaction, while being a female or living in a low-
quality neighbourhood was linked to accelerated decrease 
in life satisfaction. Finally, having a medical condition that 
required shielding and fewer close friends contributed to 
slower changes in the experience of loneliness. We highlight 
the number of close friends and perceived neighbourhood 
quality as malleable factors that could be targeted in public 
health interventions, as well as individual and community-
level interventions to tackle loneliness.

Author contributions All authors contributed to the study conception 
and design. Data curation and analyses were performed by Pamela 
Qualter. The first draft of the manuscript was written by Jelena Milicev 
and Pamela Qualter. All authors commented on previous versions of 
the manuscript. All authors read and approved the final manuscript. 
Authors agree to be accountable for all aspects of the work in ensuring 
that questions related to the accuracy or integrity of any part of the 
work are appropriately investigated and resolved.

Funding This work was supported by the Economic and Social 
Research Council [ES/T008679/1], the Medical Research Coun-
cil [MC_UU_00022/1, MC_UU_00022/2, MC_UU_00 022/3] and 
the Chief Scientist Office [SPHSU16, SPHSU17, SPHSU18]. EL is 
also supported by MRC Skills Development Fellowship Award [MR/
S015078/1].

Availability of data and material All  Understanding Society Survey 
(University Of Essex, ISER 2021) data are deposited with UK Data 
Service repository.

https:// doi. org/ 10. 5255/ UKDA- SN- 6614- 16

Code availability Code will be made publicly available through the 
Open Science Framework website https:// osf. io

Declarations 

Authors do not have conflict of interest. We used data from the pub-
licly available Understanding Society Survey (University Of Essex, 
ISER 2021), deposited with UK Data Service repository. As per the 
study web page, ‘the University of Essex Ethics Committee has ap-
proved all data collection on Understanding Society main study and 
innovation panel waves, including asking consent for all data linkages 
except to health records. Requesting consent for health record link-
age was approved at Wave 1 by the National Research Ethics Service 
(NRES) Oxfordshire REC A (08/H0604/124), at BHPS Wave 18 by the 
NRES Royal Free Hospital & Medical School (08/H0720/60) and at 
Wave 4 by NRES Southampton REC A (11/SC/0274). Approval for the 
collection of biosocial data by trained nurses in Waves 2 and 3 of the 
main survey was obtained from the National Research Ethics Service 
(Understanding Society - UK Household Longitudinal Study: A Bioso-
cial Component, Oxfordshire A REC, Reference: 10/H0604/2).’ For 
more details, see the Understanding Society web page: https:// www. 
under stand ingso ciety. ac. uk/ docum entat ion/ mains tage/ user- guides/ 
main- survey- user- guide/ ethics

Informed consent The original Understanding Society Survey study 
obtained oral informed consent from all participants. Information 
sheets and Privacy Notice specified how personal data will be pro-
cessed, that data will be fully anonymised, and used only for research 
purposes, with no personal data ever being published or shared with 
third parties. Informed consent procedures and documentation for Wave 
9 and Wave 11, which we utilised in our analyses, are well documented 
on the study website https:// www. under stand ingso ciety. ac. uk/ docum 
entat ion/ mains tage/ field work- docum ents).

Conflict of interest The authors have no competing interests to declare 
that are relevant to the content of this article.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 

https://doi.org/10.5255/UKDA-SN-6614-16
https://osf.io
https://www.understandingsociety.ac.uk/documentation/mainstage/user-guides/main-survey-user-guide/ethics
https://www.understandingsociety.ac.uk/documentation/mainstage/user-guides/main-survey-user-guide/ethics
https://www.understandingsociety.ac.uk/documentation/mainstage/user-guides/main-survey-user-guide/ethics
https://www.understandingsociety.ac.uk/documentation/mainstage/fieldwork-documents
https://www.understandingsociety.ac.uk/documentation/mainstage/fieldwork-documents


1429Journal of Public Health (2023) 31:1417–1431 

1 3

provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Aknin LB, De Neve J-E, Dunn EW, Fancourt DE, Goldberg E, Helli-
well JF, Jones SP, Karam E, Layard R, Lyubomirsky S, Rzepa A, 
Saxena S, Thornton EM, VanderWeele TJ, Whillans AV, Zaki J, 
Karadag O, Ben Amor Y (2022) Mental health during the First 
Year of the COVID-19 pandemic: a review and recommendations 
for moving forward. Perspect Psychol Sci. https:// doi. org/ 10. 1177/ 
17456 91621 10299 64

Bai X, Yang S, Knapp M (2018) Sources and directions of social sup-
port and life satisfaction among solitary Chinese older adults in 
Hong Kong: the mediating role of sense of loneliness. Clin Interv 
Aging 13:63–71. https:// doi. org/ 10. 2147/ CIA. S1483 34

Bessaha ML, Sabbath EL, Morris Z, Malik S, Scheinfeld L, Saragossi 
J (2020) A systematic review of loneliness interventions among 
non-elderly adults. Clin Soc Work J 48(1):110–125. https:// doi. 
org/ 10. 1007/ s10615- 019- 00724-0

Bickerdike L, Booth A, Wilson PM, Farley K, Wright K (2017) Social 
prescribing: less rhetoric and more reality. A systematic review of 
the evidence. BMJ Open 7(4):e013384. https:// doi. org/ 10. 1136/ 
bmjop en- 2016- 013384

Bolger N, Eckenrode J (1991) Social relationships, personality, 
and anxiety during a major stressful event. J Pers Soc Psychol 
61(3):440–449. https:// doi. org/ 10. 1037/ 0022- 3514. 61.3. 440

Bronfenbrenner U (2005) Ecological systems theory (1992). In: Mak-
ing human beings human: Bioecological perspectives on human 
development. Sage, Thousand Oaks, pp 106–173

Bu F, Steptoe A, Fancourt D (2020) Loneliness during a strict lock-
down: Trajectories and predictors during the COVID-19 pandemic 
in 38,217 United Kingdom adults. Soc Sci Med 265:113521. 
https:// doi. org/ 10. 1016/j. socsc imed. 2020. 113521

Buecker S, Ebert T, Götz FM, Entringer TM, Luhmann M (2021) In 
a lonely place: investigating regional differences in loneliness. 
Soc Psychol Personal Sci 12(2):147–155. https:// doi. org/ 10. 1177/ 
19485 50620 912881

Cacioppo JT, Cacioppo S, Boomsma DI (2014) Evolutionary mecha-
nisms for loneliness. Cogn Emot 28(1):3–21. https:// doi. org/ 10. 
1080/ 02699 931. 2013. 837379

Cacioppo S, Grippo AJ, London S, Goossens L, Cacioppo JT (2015) 
Loneliness: clinical import and interventions. Perspect Psychol 
Sci 10(2):238–249. https:// doi. org/ 10. 1177/ 17456 91615 570616

Caputo A, Caputo A (2017) Social Desirability Bias in self-reported 
well-being Measures: Evidence from an online survey. Univ Psy-
chol 16(2):245–255. https:// doi. org/ 10. 11144/ javer iana. upsy16- 2. 
sdsw

Cho G, Hwang H, Sarstedt M, Ringle CM (2020) Cutoff criteria for 
overall model fit indexes in generalized structured component 
analysis. J Mark Anal 8(4):189–202. https:// doi. org/ 10. 1057/ 
s41270- 020- 00089-1

Christiansen J, Løvschall C, Laustsen LM, Hargaard A-S, Maindal 
HT, Lasgaard M (2021) Interventioner, der skal mindske ensom-
hed: en systematisk litteraturgennemgang af 136 effektstudier. 
DEFACTUM

Claramonte Nieto M, Meler Barrabes E, Garcia Martínez S, Gutiér-
rez Prat M, Serra Zantop B (2019) Impact of aging on obstetric 

outcomes: defining advanced maternal age in Barcelona. BMC 
Pregnancy Childbirth 19(1):342. https:// doi. org/ 10. 1186/ 
s12884- 019- 2415-3

Daly M, Robinson E (2021) Psychological distress associated with 
the second COVID-19 wave: Prospective evidence from the UK 
Household Longitudinal Study. PsyArXiv

Della Giusta M, Jewell SL, Kambhampati US (2011) Gender and life 
satisfaction in the UK. Fem Econ 17(3):1–34. https:// doi. org/ 10. 
1080/ 13545 701. 2011. 582028

de Gierveld JJ, van Tilburg TG, Dykstra PA (2018) New ways of 
theorizing and conducting research in the field of loneliness and 
social isolation. In: Vangelisti AL, Perlman D (eds) The Cam-
bridge handbook of personal relationships, 2nd edn. Cambridge 
University Press, pp 391–404

Diez Roux AV, Mair C (2010) Neighborhoods and health. Ann N Y 
Acad Sci 1186(1):125–145. https:// doi. org/ 10. 1111/j. 1749- 6632. 
2009. 05333.x

Dolan P, Layard R, Metcalfe R (2011) Measuring subjective wellbeing 
for public policy: recommendations on measures. http:// cep. lse. 
ac. uk/. Accessed 11 Mar 2022

Eccles AM, Qualter P (2021) Review: alleviating loneliness in young 
people – a meta-analysis of interventions. Child Adolesc Ment 
Health 26(1):17–33. https:// doi. org/ 10. 1111/ camh. 12389

Eid M, Diener E (2004) Global judgments of subjective well-being: 
situational variability and long-term stability. Soc Indic Res 
65(3):245–277. https:// doi. org/ 10. 1023/B: SOCI. 00000 03801. 
89195. bc

Foa R, Gilbert S, Fabian MO (2020) COVID-19 and subjective well-
being: separating the effects of lockdowns from the pandemic. 
Social Science Research Network, Rochester

Foster A, Thompson J, Holding E, Ariss S, Mukuria C, Jacques R, 
Akparido R, Haywood A (2021) Impact of social prescribing 
to address loneliness: a mixed methods evaluation of a national 
social prescribing programme. Health Soc Care Commun 
29(5):1439–1449. https:// doi. org/ 10. 1111/ hsc. 13200

Fujiwara D, Dolan P, Lawton R, Behzadnejad F, Lagarde A, Maxwell 
C, Peytrignet S, others (2020) Wellbeing costs of COVID-19 
in the UK. Simetrica-Jacobs London School of Economics and 
Political Science

Goldberg DP, Williams P (1988) A user’s guide to the General Health 
Questionnaire. NFER-NELSON

Goodfellow C, Hardoon D, Inchley J, Leyland AH, Qualter P, Simpson 
SA, Long E (2022a) Loneliness and personal well-being in young 
people: moderating effects of individual, interpersonal, and commu-
nity factors. J Adolesc:jad.12046. https:// doi. org/ 10. 1002/ jad. 12046

Goodfellow C, Willis M, Inchley J, Kharicha K, Leyland A, Qualter 
P, Simpson S, Long E (2022b) Mental health and loneliness in 
Scottish schools: a multilevel analysis of data from the Health 
Behaviour in School-aged Children study. https:// doi. org/ 10. 
31235/ osf. io/ 5r8cy

Graham JW (2012) Missing data: analysis and design. Springer, New 
York

Helliwell JF, Huang H, Wang S, Norton M (2021) World happiness, 
trust and deaths under COVID-19. World Happiness Rep:13–56

Hickin N, Käll A, Shafran R, Sutcliffe S, Manzotti G, Langan D 
(2021) The effectiveness of psychological interventions for lone-
liness: a systematic review and meta-analysis. Clin Psychol Rev 
88:102066. https:// doi. org/ 10. 1016/j. cpr. 2021. 102066

Hintikka J, Koskela T, Kontula O, Koskela K, Viinamäki H (2000) 
Men, women and friends — are there differences in relation to 
mental well-being? Qual Life Res 9(7):841–845. https:// doi. org/ 
10. 1023/A: 10089 04215 743

Holt-Lunstad J (2017) The potential public health relevance of social 
isolation and loneliness: prevalence, epidemiology, and risk fac-
tors. Public Policy Aging Rep 27(4):127–130. https:// doi. org/ 10. 
1093/ ppar/ prx030

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1177/17456916211029964
https://doi.org/10.1177/17456916211029964
https://doi.org/10.2147/CIA.S148334
https://doi.org/10.1007/s10615-019-00724-0
https://doi.org/10.1007/s10615-019-00724-0
https://doi.org/10.1136/bmjopen-2016-013384
https://doi.org/10.1136/bmjopen-2016-013384
https://doi.org/10.1037/0022-3514.61.3.440
https://doi.org/10.1016/j.socscimed.2020.113521
https://doi.org/10.1177/1948550620912881
https://doi.org/10.1177/1948550620912881
https://doi.org/10.1080/02699931.2013.837379
https://doi.org/10.1080/02699931.2013.837379
https://doi.org/10.1177/1745691615570616
https://doi.org/10.11144/javeriana.upsy16-2.sdsw
https://doi.org/10.11144/javeriana.upsy16-2.sdsw
https://doi.org/10.1057/s41270-020-00089-1
https://doi.org/10.1057/s41270-020-00089-1
https://doi.org/10.1186/s12884-019-2415-3
https://doi.org/10.1186/s12884-019-2415-3
https://doi.org/10.1080/13545701.2011.582028
https://doi.org/10.1080/13545701.2011.582028
https://doi.org/10.1111/j.1749-6632.2009.05333.x
https://doi.org/10.1111/j.1749-6632.2009.05333.x
http://cep.lse.ac.uk/
http://cep.lse.ac.uk/
https://doi.org/10.1111/camh.12389
https://doi.org/10.1023/B:SOCI.0000003801.89195.bc
https://doi.org/10.1023/B:SOCI.0000003801.89195.bc
https://doi.org/10.1111/hsc.13200
https://doi.org/10.1002/jad.12046
https://doi.org/10.31235/osf.io/5r8cy
https://doi.org/10.31235/osf.io/5r8cy
https://doi.org/10.1016/j.cpr.2021.102066
https://doi.org/10.1023/A:1008904215743
https://doi.org/10.1023/A:1008904215743
https://doi.org/10.1093/ppar/prx030
https://doi.org/10.1093/ppar/prx030


1430 Journal of Public Health (2023) 31:1417–1431

1 3

Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D (2015) 
Loneliness and social isolation as risk factors for mortality: a 
meta-analytic review. Perspect Psychol Sci 10(2):227–237. https:// 
doi. org/ 10. 1177/ 17456 91614 568352

Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT (2004) A short 
scale for measuring loneliness in large surveys: results from two 
population-based studies. Res Aging 26(6):655–672. https:// doi. 
org/ 10. 1177/ 01640 27504 268574

Hunger M, Schwarzkopf L, Heier M, Peters A, Holle R, KORA Study 
Group (2013) Official statistics and claims data records indicate 
non-response and recall bias within survey-based estimates of 
health care utilization in the older population. BMC Health Serv 
Res 13(1):1. https:// doi. org/ 10. 1186/ 1472- 6963- 13-1

Institute for Government (2021) Timeline of UK government coro-
navirus lockdowns and restrictions. In: Inst Gov. https:// www. 
insti tutef orgov ernme nt. org. uk/ charts/ uk- gover nment- coron avirus- 
lockd owns. Accessed 14 Mar 2022

Institute for Social and Economic Research (2022) Understanding Soci-
ety: Waves 1-11, 2009-2020 and Harmonised BHPS: Waves 1-18, 
1991-2009, User Guide, 28 February 2022, University of Essex, 
Colchester. https:// www. under stand ingso ciety. ac. uk/ docum entat 
ion/ mains tage/ user- guides/ main- survey- user- guide/

Kearns A, Whitley E, Tannahill C, Ellaway A (2015) Loneliness, social 
relations and health and well-being in deprived communities. Psy-
chol Health Med 20(3):332–344. https:// doi. org/ 10. 1080/ 13548 
506. 2014. 940354

Kellezi B, Wakefield JRH, Stevenson C, McNamara N, Mair E, Bowe 
M, Wilson I, Halder MM (2019) The social cure of social pre-
scribing: a mixed-methods study on the benefits of social connect-
edness on quality and effectiveness of care provision. BMJ Open 
9(11):e033137. https:// doi. org/ 10. 1136/ bmjop en- 2019- 033137

Landberg M, Recksiedler C (2018) Number of close friends and their 
links to life satisfaction over the great recession in Germany. In: 
Demir M, Sümer N (eds) Close relationships and happiness across 
cultures. Springer, Cham, pp 131–149

Latikka R, Koivula A, Oksa R, Savela N, Oksanen A (2022) Loneli-
ness and psychological distress before and during the COVID-19 
pandemic: relationships with social media identity bubbles. Soc 
Sci Med 293:114674. https:// doi. org/ 10. 1016/j. socsc imed. 2021. 
114674

Lim MH, Eres R, Vasan S (2020) Understanding loneliness in the 
twenty-first century: an update on correlates, risk factors, 
and potential solutions. Soc Psychiatry Psychiatr Epidemiol 
55(7):793–810. https:// doi. org/ 10. 1007/ s00127- 020- 01889-7

Little TD (2013) Longitudinal Structural Equation Modeling. Guilford 
Press

Loades ME, Chatburn E, Higson-Sweeney N, Reynolds S, Shafran 
R, Brigden A, Linney C, McManus MN, Borwick C, Crawley E 
(2020) Rapid systematic review: the impact of social isolation 
and loneliness on the mental health of children and adolescents in 
the context of COVID-19. J Am Acad Child Adolesc Psychiatry 
59(11):1218–1239.e3. https:// doi. org/ 10. 1016/j. jaac. 2020. 05. 009

Lombardo P, Jones W, Wang L, Shen X, Goldner EM (2018) The 
fundamental association between mental health and life satis-
faction: results from successive waves of a Canadian national 
survey. BMC Public Health 18(1):342. https:// doi. org/ 10. 1186/ 
s12889- 018- 5235-x

Luchetti M, Lee JH, Aschwanden D, Sesker A, Strickhouser JE, Terrac-
ciano A, Sutin AR (2020) The trajectory of loneliness in response 
to COVID-19. Am Psychol 75(7):897–908. https:// doi. org/ 10. 
1037/ amp00 00690

Mann F, Bone JK, Lloyd-Evans B, Frerichs J, Pinfold V, Ma R, Wang J, 
Johnson S (2017) A life less lonely: the state of the art in interven-
tions to reduce loneliness in people with mental health problems. 
Soc Psychiatry Psychiatr Epidemiol 52(6):627–638. https:// doi. 
org/ 10. 1007/ s00127- 017- 1392-y

Marquez J, Goodfellow C, Hardoon D, Inchley J, Leyland AH, Qualter 
P, Simpson SA, Long E (2022) Loneliness in young people: a 
multilevel exploration of social ecological influences and geo-
graphic variation. J Public Health: fdab402. https:// doi. org/ 10. 
1093/ pubmed/ fdab4 02

Matthews T, Danese A, Caspi A, Fisher HL, Goldman-Mellor S, Kepa 
A, Moffitt TE, Odgers CL, Arseneault L (2019) Lonely young 
adults in modern Britain: findings from an epidemiological cohort 
study. Psychol Med 49(2):268–277. https:// doi. org/ 10. 1017/ S0033 
29171 80007 88

Matud MP, Bethencourt JM, Ibáñez I (2015) Gender differences in psy-
chological distress in Spain. Int J Soc Psychiatry 61(6):560–568. 
https:// doi. org/ 10. 1177/ 00207 64014 564801

Moffatt S, Steer M, Lawson S, Penn L, O’Brien N (2017) Link Worker 
social prescribing to improve health and well-being for people 
with long-term conditions: qualitative study of service user per-
ceptions. BMJ Open 7(7):e015203. https:// doi. org/ 10. 1136/ bmjop 
en- 2016- 015203

Office for National Statistics (2018) Measuring loneliness: guidance 
for use of the national indicators on surveys. In: ons. gov. uk. 
https:// www. ons. gov. uk/ peopl epopu latio nandc ommun ity/ wellb 
eing/ metho dolog ies/ measu ringl oneli nessg uidan cefor useof thena 
tiona lindi cator sonsu rveys# recom mended- measu res- for- adults. 
Accessed 14 Mar 2022

Office for National Statistics (2020) Personal well-being in the UK, 
quarterly - Office for National Statistics. https:// www. ons. gov. uk/ 
peopl epopu latio nandc ommun ity/ wellb eing/ bulle tins/ perso nalwe 
llbei ngint heukq uarte rly/ april 2011t osept ember 2020. Accessed 14 
Mar 2022

Office for National Statistics (2021a) Coronavirus and depression in 
adults, Great Britain: January to March 2021. https:// www. ons. 
gov. uk/ peopl epopu latio nandc ommun ity/ wellb eing/ artic les/ coron 
aviru sandd epres sioni nadul tsgre atbri tain/ janua rytom arch2 021. 
Accessed 8 Mar 2022

Office for National Statistics (2021b) Personal well-being in the UK, 
quarterly - Office for National Statistics. https:// www. ons. gov. uk/ 
peopl epopu latio nandc ommun ity/ wellb eing/ bulle tins/ perso nalwe 
llbei ngint heukq uarte rly/ april 2011t ojune 2021. Accessed 8 Mar 
2022

Ornell F, Schuch JB, Sordi AO, Kessler FHP (2020) “Pandemic 
fear” and COVID-19: mental health burden and strate-
gies. Braz J Psychiatry 42:232–235. https:// doi. org/ 10. 1590/ 
1516- 4446- 2020- 0008

O’Súilleabháin PS, Gallagher S, Steptoe A (2019) Loneliness, living 
alone, and all-cause mortality: the role of emotional and social 
loneliness in the elderly during 19 years of follow-up. Psychosom 
Med 81(6):521–526. https:// doi. org/ 10. 1097/ PSY. 00000 00000 
000710

Palgi Y, Shrira A, Ring L, Bodner E, Avidor S, Bergman Y, Cohen-
Fridel S, Keisari S, Hoffman Y (2020) The loneliness pandemic: 
Loneliness and other concomitants of depression, anxiety and 
their comorbidity during the COVID-19 outbreak. J Affect Disord 
275:109–111. https:// doi. org/ 10. 1016/j. jad. 2020. 06. 036

Pan PC, Goldberg DP (1990) A comparison of the validity of GHQ-
12 and CHQ-12 in Chinese primary care patients in Manchester. 
Psychol Med 20(4):931–940. https:// doi. org/ 10. 1017/ s0033 29170 
00366 2x

Perlman D, Peplau LA (1981) Toward a Social Psychology of Loneli-
ness. In: Duck S, Gilmour R (eds) Personal relationships: personal 
relationships in disorder. Academic, London, pp 31–56

Petts RJ, Carlson DL, Pepin JR (2021) A gendered pandemic: Child-
care, homeschooling, and parents’ employment during COVID-
19. Gend Work Organ 28(S2):515–534. https:// doi. org/ 10. 1111/ 
gwao. 12614

Pierce M, Hope H, Ford T, Hatch S, Hotopf M, John A, Kontopantelis 
E, Webb R, Wessely S, McManus S, Abel KM (2020) Mental 

https://doi.org/10.1177/1745691614568352
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1177/0164027504268574
https://doi.org/10.1177/0164027504268574
https://doi.org/10.1186/1472-6963-13-1
https://www.instituteforgovernment.org.uk/charts/uk-government-coronavirus-lockdowns
https://www.instituteforgovernment.org.uk/charts/uk-government-coronavirus-lockdowns
https://www.instituteforgovernment.org.uk/charts/uk-government-coronavirus-lockdowns
https://www.understandingsociety.ac.uk/documentation/mainstage/user-guides/main-survey-user-guide/
https://www.understandingsociety.ac.uk/documentation/mainstage/user-guides/main-survey-user-guide/
https://doi.org/10.1080/13548506.2014.940354
https://doi.org/10.1080/13548506.2014.940354
https://doi.org/10.1136/bmjopen-2019-033137
https://doi.org/10.1016/j.socscimed.2021.114674
https://doi.org/10.1016/j.socscimed.2021.114674
https://doi.org/10.1007/s00127-020-01889-7
https://doi.org/10.1016/j.jaac.2020.05.009
https://doi.org/10.1186/s12889-018-5235-x
https://doi.org/10.1186/s12889-018-5235-x
https://doi.org/10.1037/amp0000690
https://doi.org/10.1037/amp0000690
https://doi.org/10.1007/s00127-017-1392-y
https://doi.org/10.1007/s00127-017-1392-y
https://doi.org/10.1093/pubmed/fdab402
https://doi.org/10.1093/pubmed/fdab402
https://doi.org/10.1017/S0033291718000788
https://doi.org/10.1017/S0033291718000788
https://doi.org/10.1177/0020764014564801
https://doi.org/10.1136/bmjopen-2016-015203
https://doi.org/10.1136/bmjopen-2016-015203
http://ons.gov.uk
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/measuringlonelinessguidanceforuseofthenationalindicatorsonsurveys#recommended-measures-for-adults
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/measuringlonelinessguidanceforuseofthenationalindicatorsonsurveys#recommended-measures-for-adults
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/measuringlonelinessguidanceforuseofthenationalindicatorsonsurveys#recommended-measures-for-adults
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/personalwellbeingintheukquarterly/april2011toseptember2020
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/personalwellbeingintheukquarterly/april2011toseptember2020
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/personalwellbeingintheukquarterly/april2011toseptember2020
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/coronavirusanddepressioninadultsgreatbritain/januarytomarch2021
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/coronavirusanddepressioninadultsgreatbritain/januarytomarch2021
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/coronavirusanddepressioninadultsgreatbritain/januarytomarch2021
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/personalwellbeingintheukquarterly/april2011tojune2021
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/personalwellbeingintheukquarterly/april2011tojune2021
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/personalwellbeingintheukquarterly/april2011tojune2021
https://doi.org/10.1590/1516-4446-2020-0008
https://doi.org/10.1590/1516-4446-2020-0008
https://doi.org/10.1097/PSY.0000000000000710
https://doi.org/10.1097/PSY.0000000000000710
https://doi.org/10.1016/j.jad.2020.06.036
https://doi.org/10.1017/s003329170003662x
https://doi.org/10.1017/s003329170003662x
https://doi.org/10.1111/gwao.12614
https://doi.org/10.1111/gwao.12614


1431Journal of Public Health (2023) 31:1417–1431 

1 3

health before and during the COVID-19 pandemic: a longitudi-
nal probability sample survey of the UK population. Lancet Psy-
chiatry 7(10):883–892. https:// doi. org/ 10. 1016/ S2215- 0366(20) 
30308-4

Power K (2020) The COVID-19 pandemic has increased the care bur-
den of women and families. Sustain Sci Pract Policy 16(1):67–73. 
https:// doi. org/ 10. 1080/ 15487 733. 2020. 17765 61

Qualter P, Vanhalst J, Harris R, Van Roekel E, Lodder G, Bangee M, 
Maes M, Verhagen M (2015) Loneliness Across the Life Span. 
Perspect Psychol Sci 10(2):250–264. https:// doi. org/ 10. 1177/ 
17456 91615 568999

Ribeiro AI (2018) Public health: why study neighborhoods? Porto 
Biomed J 3(1):e16. https:// doi. org/ 10. 1016/j. pbj. 00000 00000 
000016

Ridner SH (2004) Psychological distress: concept analysis. J Adv Nurs 
45(5):536–545. https:// doi. org/ 10. 1046/j. 1365- 2648. 2003. 02938.x

Robinson E, Sutin AR, Daly M, Jones A (2022) A systematic review 
and meta-analysis of longitudinal cohort studies comparing men-
tal health before versus during the COVID-19 pandemic in 2020. 
J Affect Disord 296:567–576. https:// doi. org/ 10. 1016/j. jad. 2021. 
09. 098

Rossi R, Socci V, Talevi D, Mensi S, Niolu C, Pacitti F, Di Marco A, 
Rossi A, Siracusano A, Di Lorenzo G (2020) COVID-19 pan-
demic and lockdown measures impact on mental health among 
the general population in Italy. Front Psychiatry 11:790

Salimi A (2011) Social-emotional loneliness and life satisfaction. 
Procedia - Soc Behav Sci 29:292–295. https:// doi. org/ 10. 1016/j. 
sbspro. 2011. 11. 241

Scharf T, Phillipson C, Smith AE (2005) Social exclusion of older 
people in deprived urban communities of England. Eur J Ageing 
2(2):76–87. https:// doi. org/ 10. 1007/ s10433- 005- 0025-6

Seva A, Sarasola A, Merino JA, Magallón R (1992) Validity test of the 
G.H.Q.-28 items in a subsample of young people. Eur J Psychiatry 
6(4):239–247

Sevilla A, Smith S (2020) Baby steps: the gender division of child-
care during the COVID-19 pandemic. Oxf Rev Econ Policy 
36(Supplement_1):S169–S186. https:// doi. org/ 10. 1093/ oxrep/ 
graa0 27

Sharifi A (2021) The COVID-19 pandemic: lessons for urban resil-
ience. In: COVID-19: systemic risk and resilience. Springer, 
Cham, pp 285–297

Szcześniak M, Bielecka G, Madej D, Pieńkowska E, Rodzeń W (2020) 
The role of self-esteem in the relationship between loneliness and 
life satisfaction in late adulthood: evidence from Poland. Psychol 

Res Behav Manag 13:1201–1212. https:// doi. org/ 10. 2147/ PRBM. 
S2759 02

Tarnopolsky A, Hand DJ, McLean EK, Roberts H, Wiggins RD (1979) 
Validity and uses of a screening questionnaire (GHQ) in the com-
munity. Br J Psychiatry 134(5):508–515. https:// doi. org/ 10. 1192/ 
bjp. 134.5. 508

University of Essex, Institute for Social and Economic Research. (2021) 
Understanding Society: Waves 1-11, 2009-2020 and Harmonised 
BHPS: Waves 1-18, 1991-2009. [data collection]. 14th Edition. 
UK Data Service. https:// doi. org/ 10. 5255/ UKDA- SN- 6614- 16

Van Droogenbroeck F, Spruyt B, Keppens G (2018) Gender differ-
ences in mental health problems among adolescents and the role 
of social support: results from the Belgian health interview sur-
veys 2008 and 2013. BMC Psychiatry 18(1):6. https:// doi. org/ 10. 
1186/ s12888- 018- 1591-4

Vanhalst J, Soenens B, Luyckx K, Van Petegem S, Weeks MS, Asher 
SR (2015) Why do the lonely stay lonely? Chronically lonely ado-
lescents’ attributions and emotions in situations of social inclusion 
and exclusion. J Pers Soc Psychol 109(5):932–948. https:// doi. org/ 
10. 1037/ pspp0 000051

Veenhoven R (1991) Questions on happiness: classical topics, modern 
answers, blind spots. In: Strack F, Argyle M, Schwarz N (eds) 
Subjective wellbeing, an interdisciplinary perspective. Pergamon, 
Oxford, pp 7–26

Wildman JM, Valtorta N, Moffatt S, Hanratty B (2019) ‘What works 
here doesn’t work there’: The significance of local context for a 
sustainable and replicable asset-based community intervention 
aimed at promoting social interaction in later life. Health Soc Care 
Community 27(4):1102–1110. https:// doi. org/ 10. 1111/ hsc. 12735

Xiang Y-T, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, Ng CH (2020) 
Timely mental health care for the 2019 novel coronavirus outbreak 
is urgently needed. Lancet Psychiatry 7(3):228–229. https:// doi. 
org/ 10. 1016/ S2215- 0366(20) 30046-8

Zhang M, Zhang J, Zhang F, Zhang L, Feng D (2018) Prevalence of 
psychological distress and the effects of resilience and perceived 
social support among Chinese college students: Does gender 
make a difference? Psychiatry Res 267:409–413. https:// doi. org/ 
10. 1016/j. psych res. 2018. 06. 038

Publisher’s note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/S2215-0366(20)30308-4
https://doi.org/10.1016/S2215-0366(20)30308-4
https://doi.org/10.1080/15487733.2020.1776561
https://doi.org/10.1177/1745691615568999
https://doi.org/10.1177/1745691615568999
https://doi.org/10.1016/j.pbj.0000000000000016
https://doi.org/10.1016/j.pbj.0000000000000016
https://doi.org/10.1046/j.1365-2648.2003.02938.x
https://doi.org/10.1016/j.jad.2021.09.098
https://doi.org/10.1016/j.jad.2021.09.098
https://doi.org/10.1016/j.sbspro.2011.11.241
https://doi.org/10.1016/j.sbspro.2011.11.241
https://doi.org/10.1007/s10433-005-0025-6
https://doi.org/10.1093/oxrep/graa027
https://doi.org/10.1093/oxrep/graa027
https://doi.org/10.2147/PRBM.S275902
https://doi.org/10.2147/PRBM.S275902
https://doi.org/10.1192/bjp.134.5.508
https://doi.org/10.1192/bjp.134.5.508
https://doi.org/10.5255/UKDA-SN-6614-16
https://doi.org/10.1186/s12888-018-1591-4
https://doi.org/10.1186/s12888-018-1591-4
https://doi.org/10.1037/pspp0000051
https://doi.org/10.1037/pspp0000051
https://doi.org/10.1111/hsc.12735
https://doi.org/10.1016/S2215-0366(20)30046-8
https://doi.org/10.1016/S2215-0366(20)30046-8
https://doi.org/10.1016/j.psychres.2018.06.038
https://doi.org/10.1016/j.psychres.2018.06.038

	The prospective relationship between loneliness, life satisfaction and psychological distress before and during the COVID-19 pandemic in the UK
	Abstract
	Aim 
	Subject and Methods 
	Results 
	Conclusion 

	Introduction
	Trends in life satisfaction and psychological distress across the pandemic
	Dynamics between loneliness, life satisfaction and psychological distress

	Method
	Design and participants

	Measures
	Outcome variables
	Loneliness
	Psychological distress
	Life satisfaction

	Predictor variables
	Individual characteristics
	Social relationships
	Community
	Geographic region

	Analyses plan

	Results
	Discussion
	Limitations of this study
	Conclusions
	References


