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Trajectories of anxiety and depressive symptoms during 
enforced isolation due to COVID-19 in England: 
a longitudinal observational study
Daisy Fancourt, Andrew Steptoe, Feifei Bu

Summary
Background There is major concern about the impact of the global COVID-19 outbreak on mental health. Several 
studies suggest that mental health deteriorated in many countries before and during enforced isolation (ie, lockdown), 
but it remains unknown how mental health has changed week by week over the course of the COVID-19 pandemic. 
This study aimed to explore the trajectories of anxiety and depression over the 20 weeks after lockdown was announced 
in England, and compare the growth trajectories by individual characteristics.

Methods In this prospective longitudinal observational study, we analysed data from the UCL COVID-19 Social Study, 
a panel study weighted to population proportions, which collects information on anxiety (using the Generalised 
Anxiety Disorder assessment) and depressive symptoms (using the Patient Health Questionnaire) weekly in the UK 
since March 21, 2020. We included data from adults living in England who had at least three repeated measures 
between March 23 and Aug 9, 2020. Analyses were done using latent growth models, which were fitted to account for 
sociodemographic and health covariates.

Findings Between March 23, and Aug 9, data from over 70 000 adults were collected in the UCL COVID-19 Social 
Study. When including participants living in England with three follow-up measures and no missing values, our 
analytic sample consisted of 36 520 participants. The average depression score was 6·6 (SD=6·0, range 0–27) and the 
average anxiety score 5·7 (SD=5·6, range 0–21) in week 1. Anxiety and depression levels both declined across the first 
20 weeks following the introduction of lockdown in England (b=–1·93, SE=0·26, p<0·0001 for anxiety; b=–2·52, 
SE=0·28, p<0·0001 for depressive symptoms). The fastest decreases were seen across the strict lockdown period 
(between weeks 2 and 5), with symptoms plateauing as further lockdown easing measures were introduced (between 
weeks 16 and 20). Being a woman or younger, having lower educational attainment, lower income, or pre-existing 
mental health conditions, and living alone or with children were all risk factors for higher levels of anxiety and 
depression at the start of lockdown. Many of these inequalities in experiences were reduced as lockdown continued, 
but differences were still evident 20 weeks after the start of lockdown.

Interpretation These data suggest that the highest levels of depression and anxiety occurred in the early stages of 
lockdown but declined fairly rapidly, possibly because individuals adapted to circumstances. Our findings emphasise 
the importance of supporting individuals in the lead-up to future lockdowns to try to reduce distress, and highlight 
that groups already at risk for poor mental health before the pandemic have remained at risk throughout lockdown 
and its aftermath.

Funding Nuffield Foundation, UK Research and Innovation, Wellcome Trust.
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Introduction
There has been widespread concern for mental health 
during the COVID-19 pandemic, driven by the multiple 
different psychological challenges caused by the pan-
demic,1 and a call for urgent mental health research.2 Stay-
at-home and quarantine orders issued by govern ments led 
to the largest enforced isolation period in human history. 
Infections and deaths from the virus led to psychological 
stress and bereavement. Further more, many individuals 
globally faced high levels of adversities, from challenges 
meeting basic needs (eg, accessing food, water, and safe 
accommodation) to financial problems (including job 
losses, income cuts, and inability to pay bills).3

Data from representative cohort studies comparing 
data collected before the pandemic with data collected in 
the first few weeks of lockdowns internationally have 
shown increases in average scores of psychological 
distress and a rise in the proportion of people 
experiencing clinically significant levels of mental 
illness.4,5 These findings echo those from studies of 
previous epidemics such as the epidemic of severe acute 
respiratory syndrome (SARS), during which individuals 
who had to quarantine experienced increases in symp-
toms of depression and post-traumatic stress disorder.6–9 
However, what remains unclear is the trajectory of 
mental health across the course of the COVID-19 
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pandemic. The studies on SARS suggested that mental 
health worsened during periods of quarantine or 
enforced isolation.6,7 However, some sources suggest 
that during the COVID-19 pandemic, mental health 
deteriorated before the stay-at-home orders (ie, lock-
downs) were introduced.10–12 Given these findings, what 
remains to be understood is whether mental health 
continued to worsen as lockdown continued, or whether 
there were any patterns of stabilisation or improvement. 
Similarly, it is unknown whether mental health improved 
or whether new stressors arose for individuals as 
lockdown measures were eased. These are important 
questions as understanding the patterns of mental health 
across lockdowns could help mental health services and 
voluntary organisations to plan for future waves of the 
virus. Furthermore, understanding how humans respond 
to periods of enforced isolation could enhance our 
understanding of the effect of social isolation on mental 
health.

Finally, another important question is whether some 
individuals are more adversely affected by the COVID-19 
pandemic than others. Inequalities in mental health have 
been well reported over the previous decade. Women, 
younger adults, individuals with lower educational attain-
ment and socioeconomic position, individuals from 
Black, Asian, and minority ethnic (BAME) backgrounds, 
and individuals living alone are more likely to experience 
higher levels of depression and anxiety than men, older 
adults, individuals with higher educational attainment 
and socioeconomic position, individuals from white 
backgrounds, and individuals living with others.13,14 
Findings from previous epidemics have suggested that 
many of these factors have also been risk factors for worse 
mental health during periods of isolation,15 and data about 
the COVID-19 pandemic have echoed these findings.16–21 

Similarly, there has been some indication that pre-existing 
psychiatric conditions are a risk factor for poorer mental 
health outcomes,22 which has also been echoed by data 
from the COVID-19 pandemic.16,17 However, previous 
research has focused on cross-sectional data or discrete 
timepoints during the pandemic. The effect of these risk 
factors on the trajectories of mental health during the 
COVID-19 pandemic remains unknown. Identifying 
such risk factors is important to ascertain who is most in 
need of support both during the ongoing pandemic and 
in preparing for future pandemics.

Therefore, this study had two main aims: first, to 
explore trajectories of anxiety and depressive symptoms 
over the strict lockdown period and as lockdown was 
eased; and second, to identify who was most at risk of 
poorer trajectories of mental health across this period.

Methods
Study design and participants
Data were drawn from the UCL COVID-19 Social Study, 
a large prospective panel study of the psychological and 
social experiences of over 70 000 adults (aged 18 years 
and older) in the UK during the COVID-19 pandemic. 
The study commenced on March 21, 2020, involving 
online weekly data collection from participants during 
the COVID-19 pandemic. The study has a heterogeneous 
sample that was recruited using three primary 
approaches. First, snowballing was used; this sampling 
technique included promoting the study through existing 
networks and mailing lists (including large databases of 
adults who had previously consented to be involved in 
health research across the UK such as UCL BioResource 
and HealthWise Wales, through local authorities and 
mutual aid groups across the UK, and via the UKRI 
Mental Health Research Networks), print and digital 

Research in context

Evidence before this study
We searched PubMed for articles published in English between 
Jan 1, 2020, and Sept 14, 2020, using the following keywords: 
“COVID*” OR “coronavirus” and “anxiety” OR “depression” 
OR “mental health” OR “mental illness” OR “distress”. Studies 
using data from representative cohort studies revealed the 
substantial impact of the COVID-19 pandemic on levels of 
depression, anxiety, and mental distress, showing increases in 
average scores of symptoms of psychological distress from 
before the pandemic to during the pandemic, and a rise in the 
proportion of people experiencing clinically significant levels of 
mental illness. But there was a gap in the evidence in 
understanding how mental health changed week by week over 
the course of the COVID-19 pandemic.

Added value of this study
This study shows that mental health was adversely affected in 
the 20 weeks following the start of the first lockdown in England. 

However, since the commencement of the first lockdown, many 
people began to experience improvements in mental health. 
Many known risk factors for poorer mental health were apparent 
early in lockdown, such as women, younger adults, 
and individuals with lower educational attainment. As mental 
health improved, the difference between these vulnerable groups 
and people without these risk factors reduced but was still 
evident 20 weeks after the start of lockdown.

Implications of all the available evidence
Our findings, together with previous studies comparing 
populations before and after the start of the COVID-19 
pandemic, emphasise the importance of supporting individuals 
to try to reduce distress early in a pandemic. Many inequalities 
in mental health experiences persisted and emotionally 
vulnerable groups have remained at risk throughout lockdown 
and its aftermath. These groups could benefit from more 
targeted mental health support as the pandemic continues.
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media coverage, and social media. Second, more targeted 
recruitment was done through partnership work with 
recruitment companies (Find Out Now, SEO Works, 
FieldworkHub, and Optimal Workshop) focusing on 
individuals from a low-income background, individuals 
with no or few educational qualifications, and individuals 
who were unemployed. Third, the study was promoted to 
vulnerable groups, including adults with pre-existing 
mental illness, older adults (>60 years old), and carers, 
via partnerships with third sector organisations within 
the UKRI MARCH Mental Health Research Network. 
Active recruitment was done for the first 8 weeks of the 
study. The study was approved by the UCL Research 
Ethics Committee and all participants gave written 
informed consent. No participant received any payment 
for participation. Full details on the recruitment, samp-
ling, retention, and weighting of the sample is available 
in the appendix (p 4) and in the study user guide.

For these analyses, to examine trajectories of mental 
health in relation to specific measures relating to 
lockdown, we focused solely on participants who lived in 
England (n=59 348). We included participants who had at 
least three repeated measures between March 23, 2020, 
when the first lockdown started in the UK, and 
Aug 9, 2020 (20 weeks later). These criteria provided us 
with data from 40 520 respondents who were followed up 
for a maximum of 20 weeks since the beginning of the 
lockdown. 4000 (10%) of these participants withheld data 
or preferred not to self-identify on demographic factors 
including gender and income and were therefore 
excluded from our analysis (the demographics of these 
participants are shown on appendix p 3), providing a 
final analytic sample size of 36 520.

The research questions in the COVID-19 Social Study 
built on patient and public involvement as part of the 
UKRI MARCH Mental Health Research Network, which 
highlighted priority research questions and measures for 
this study. Patients and the public were additionally 
involved in the recruitment of participants and the 
dissemination of findings.

Procedures
Data were collected via the online survey application 
REDCap. Anxiety was measured using the Generalised 
Anxiety Disorder assessment (GAD-7), a well validated 
7-item tool used to screen and diagnose generalised 
anxiety disorder in clinical practice and research23 with 
4-point responses ranging from “not at all” to “nearly 
every day”. Scores of 0–4 are thought to represent 
minimal anxiety, 5–9 mild anxiety, 10–14 moderate 
anxiety, and 15–21 severe anxiety.23 Depressive symptoms 
were measured using the Patient Health Questionnaire 
(PHQ-9), a standard 9-item instrument for diagnosing 
depression in primary care,24 with 4-point responses 
ranging from “not at all” to “nearly every day”. 
Scores of 0–4 suggest minimal depression, 5–9 mild 
depression, 10–14 moderate depression, 15–19 moderately 

severe depression, and 20–27 severe depression.25 The 
validated measures of both the GAD-7 and PHQ-9 ask 
respondents to focus on the past 2 weeks, but because 
the COVID-19 Social Study involved weekly reassess-
ments, we asked participants to focus just on the past 
week.

We included sociodemographic variables as time-
invariant covariates, namely, gender (men vs women), age 
groups (18–29 years, 30–45 years, 46–59 years, and 60 years 
or older), ethnicity (white vs BAME), education (General 
Certificate of Secondary Education or lower education 
[equivalent to education to the age of 16 years], A levels or 
equivalent [equivalent to education to the age of 18 years], 
undergraduate degree or above [ further education after 
the age of 18 years]), income (household income <£30 000 
vs ≥£30 000), and living arrangement (alone, living with 
others but no children in the household, living with others 
including children in the household). We assessed 
diagnosed mental illness (as another time-invariant 
covariate) by asking partici pants “Do you have any of the 
following medical conditions”, with the responses being 
“clinically-diagnosed depression”, “clinically-diagnosed 
anxiety”, and “another clinically-diagnosed mental health 
problem”. Participants could select as many categories as 
applied and the responses were binarised into “diagnosed 
mental illness” or “no diagnosed mental illness”. Partici-
pants were also asked whether they had had COVID-19 
(“yes, diagnosed and recovered/still ill”, “not formally 
diagnosed but suspected”, or “not that I know of/no”). 
However, only a very small percentage of the sample 
(0·02–0·88% each week) reported being formally 

See Online for appendix

For the study user guide see 
https://github.com/UCL-BSH/
CSSUserGuide

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
0

Es
tim

at
ed

 m
ea

n 
sc

or
es

May 10, 2020 June 15, 2020 July 4, 2020March 23, 2020

Weeks since beginning of first lockdown

2

4

6

8

Depressive symptoms
Anxiety

Figure 1: Predicted growth trajectories of estimated mean anxiety and depressive symptom scores
Scores on anxiety were measured using the Generalised Anxiety Disorder assessment (range of scores: 0–21) and 
scores on depressive symptoms were measured using the Patient Health Questionnaire (range of scores: 0–27). 
On March 23, the first lockdown commenced in England. On May 10, it was announced that strict lowdown was 
being eased. On June 15, non-essential retail was reopened. On July 4, further public amenities were reopened.

https://github.com/UCL-BSH/CSSUserGuide
https://github.com/UCL-BSH/CSSUserGuide
https://github.com/UCL-BSH/CSSUserGuide
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diagnosed with a test due to limitations on testing in the 
early months of the pandemic; therefore, we did not 
include experience of COVID-19 in the analyses. Further 
detail on the measures is available in the study user guide.

The timeline of the key dates of lockdown restrictions 
in England is shown in figure 1 and a description of the 
specific measures at key dates is shown in the appendix 
(p 1).

Statistical analysis
Data were analysed using latent growth modelling. We 
used unspecified latent growth modelling, which allows 
the shape of growth trajectories to be determined by data 
by using free time scores. Given that anxiety and 
depressive symptoms might be related, these two out-
comes were modelled simultaneously (multiprocess 
latent growth modelling). An illustration of the model 
specification can be found in the appendix (p 1). The 
general equations were presented as:

Equation 1–1 addressed intraindividual changes. 
(outcome m [depressive symptoms or anxiety] for the 

individual i at time t) was a function of the intercept 
and slope. values were time scores. w a s 
the residual term. Equation 1–2 and equation 1–3 
addressed inter-individual differences in the intercept 
and slope. and represented the population 
average intercept and slope for outcome m. Xk represented 
a vector of time-invariant variables that hypotheti-
cally influence the inter cept and slope. a n d 
were parameter residuals. The predicted growth 
trajectories were based on the model estimates. Except 
for the grouping variable, all variables were set to the 
sample means.

To account for the non-random nature of the sample, 
the sample was weighted by the proportions of gender, 
age, ethnicity, and education obtained from the Office for 
National Statistics.26 The correlation between outcome 
measures is shown in the appendix (p 4). Unweighted 
and weighted descriptive statistics by week are shown in 
the appendix (p 4). Descriptive analyses were done using 
Stata version 15. The latent growth models were fitted in 
Mplus version 8.

Role of the funding source
The funders of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. All authors had full access to all the data in the 
study and had final responsi bility for the decision to 
submit for publication. All researchers listed as authors 
are independent from the funders and all final decisions 
about the research were taken by the investigators and 
were unrestricted.

Results
Between March 23, and Aug 9, data from over 70 000 adults 
were collected in the UCL COVID-19 Social Study. After 
excluding participants with less than two follow-ups or 
with missing values, our analytic sample comprised 
36 520 participants, providing 436 522 observations 
(12 repeated measures per participant on average, ranging 
from three to 20). The distribution of follow-up weeks is 
shown in the appendix (p 3).

27 699 (76%) of the 36 520 participants were women and 
there was an over-representation of people with an under-
graduate degree or above (n=25 653, 70%) and an under-
representation of people from BAME back grounds 
(n=1839, 5%; table 1). After weighting, the sample reflected 
population proportions, with 18 643 (51%) women, 
12 670 (35%) participants with a degree or above, 
and 5311 (14%) participants with BAME ethnicity. 
7270 (20%) participants of the weighted sample reported 
having a diagnosed mental illness.

In week 1, the average score on the GAD-7 was 5·7 
(SD=5·6; range 0–21; table 2). 9123 (53%) participants 
had a score of 0–4 suggesting minimal anxiety, 
4111 (24%) had a score of 5–9 indicating mild anxiety, 
2092 (12%) had a score of 10–14 indicating moderate 
anxiety, and 1764 (10%) had a score of 15–21 indicating 
severe anxiety (appendix p 10). The average score on the 
PHQ-9 was 6·6 (SD=6·0) in week 1 (range 0–27; table 2). 
8228 (48%) participants had a score of 0–4 suggesting 
minimal depression, 4578 (27%) had a score of 5–9 
indicating mild depression, 2218 (13%) had a score of 
10–14 indicating moderate depression, 1290 (8%) had a 
score of 15–19 indicating moderately severe depression, 
and 776 (5%) had a score of 20–27 indicating severe 
depression. Among the 3168 participants with a pre-
existing diagnosed mental illness, 1929 (61%) had a 
score of 10 or higher indicating moderate or severe 
depression (average score 12·3 [SD=6·7]) and 1703 (54%) 
had a score of 10 or higher indicating at least moderate 
anxiety (average score 10·6 [SD=5·8]; table 2). Among 
the 13 923 participants without a pre-existing diagnosed 
mental illness, 2153 (16%) had anxiety (average score 4·6 
[SD=4·9]) and 2356 (17%) depression (average score 5·1 
[SD=5·0]). More details on symptoms by week are shown 
in the appendix (p 10).

Over the 20 weeks following the introduction of 
lockdown, there was a significant decrease in both 
anxiety (b=–1·93, SE=0·26, p<0·0001) and depressive 
symptoms (b=–2·52, SE=0·28, p<0·0001) both during 
the strict lockdown period and the period in which 
restrictions were eased from May 10, 2020 (figure 1). The 
growth trajectories of anxiety and depressive symptoms 
showed a non-linear pattern (appendix p 11). The slopes 
varied across different stages. For instance, there was a 
sharp decline in depressive symptoms and anxiety 
between weeks 2 and 5 during the strict lockdown period, 
but little change was observed between weeks 16 and 
20 after substantial easing of lockdown had taken place. 
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The growth trajectories of anxiety and depressive 
symptoms were positively associated with each other as 
evidenced by the significant covariance between the 
two intercepts (20·46, p<0·0001) and slopes (18·64, 
p<0·0001; appendix p 11).

At the beginning of the lockdown, women, younger 
adults, people with lower levels of educational 
attainment, people from lower-income households, and 
people with pre-existing mental health conditions 
reported higher levels of anxiety and depressive 
symptoms (table 3). Individuals living with children had 
higher levels of anxiety (b=0·70, p<0·0001) but lower 
levels of depressive symptoms (b=–0·37, p=0·029) than 
individuals living alone, whereas individuals living 
alone had higher levels of depressive symptoms but 
similar levels of anxiety to people living with other 
adults but without children. No evidence was found that 
ethnicity was associated with baseline mental health 
(b=0·19, p=0·434 for anxiety; b=0·45, p=0·064 for 
depressive symptoms).

Across the 20 weeks, women, younger adults, people 
with lower levels of educational attainment, and people 
living with children had faster improvements in anxiety 

and depressive symptoms than men, older adults, people 
with higher levels of educational attainment, and people 
living without children, narrowing some of the gaps in 
experiences present at the start of lockdown (table 3; 
figures 2, 3). People living alone had the same trajectories 
of depressive symptoms as did people living with other 
adults but no children (living with other adults but no 
children vs living alone: b=0·04, p=0·77), but their overall 
levels of depressive symptoms were consistently higher. 
There was no evidence that the rate of change was 
associated with ethnicity, household income, or pre-
existing mental health conditions. Inequalities by gender, 
age, education, income, and mental health were all still 
present at the end of the 20 weeks. For further graphs, 
see appendix p 2.

Raw data Weighted data

Gender

Women 27 699 (75·8%) 18 643 (51·0%)

Men 8821 (24·2%) 17877 (49·0%)

Age, years

18–29 2730 (7·5%) 7130 (19·5%)

30–45 10 649 (29·2%) 9643 (26·4%)

46–59 12 048 (33·0%) 8805 (24·1%)

≥60 11 093 (30·4%) 10 943 (30·0%)

Ethnicity

White 34 681 (95·0%) 31 209 (85·5%)

Black, Asian, and minority 1839 (5·0%) 5311 (13·5%)

Education

General Certificate of Secondary 
Education or below

4731 (13·0%) 11 848 (32·4%)

A levels or equivalent 6136 (16·8%) 12 003 (32·9%)

Undergraduate degree or above 25 653 (70·2%) 12 670 (34·7%)

Household income

<£30 000 13 417 (36·7%) 16 847 (46·1%)

≥£30 000 23 103 (63·3%) 19 673 (53·9%)

Living status

Alone 7195 (19·7%) 6684 (18·3%)

With others, but no children 19 411 (53·2%) 20 483 (56·1%)

With others, including children 9914 (27·1%) 9352 (25·6%)

Diagnosed mental illness

Yes 6679 (18·3%) 7270 (19·9%)

No 29 841 (81·7%) 29 250 (80·1%)

Data are n (%).

Table 1: Descriptive statistics of the explanatory variables for the 
36 520 participants at their baseline assessment

Anxiety Depressive symptoms

Mean (SD) Number of 
participants with a 
score of 10 and 
above (%)

Mean (SD) Number of 
participants with a 
score of 10 and 
above (%)

Total sample 5·7 (5·6) 3856 (22·6%) 6·6 (6·0) 4285 (25·1%)

Gender

Women 7·2 (7·3) 2616 (31·5%) 7·5 (7·7) 2649 (31·9%)

Men 4·3 (3·5) 1240 (14·1%) 5·4 (4·0) 1635 (18·6%)

Age, years

18–29 7·6 (3·8) 1054 (34·4%) 8·3 (4·0) 1003 (32·7%)

30–45 7·2 (6·2) 1421 (30·4%) 7·5 (6·5) 1448 (30·9%)

46–59 5·8 (6·4) 875 (21·4%) 6·9 (7·3) 1138 (27·8%)

≥60 3·2 (4·1) 505 (9·6%) 4·2 (4·7) 697 (13·3%)

Ethnicity

White 5·7 (5·9) 3337 (22·7%) 6·4 (6·4) 3697 (25·1%)

Black, Asian, and minority 5·7 (3·2) 519 (21·8%) 6·9 (3·3) 588 (24·7%)

Education

General Certificate of Secondary 
Education or below

5·4 (3·7) 1187 (21·5%) 6·4 (4·0) 1439 (26·0%)

A levels or equivalent 6·0 (4·2) 1414 (25·2%) 7·0 (4·7) 1579 (28·1%)

Undergraduate degree or above 5·6 (7·3) 1255 (21·1%) 6·0 (7·5) 1267 (21·3%)

Household income

<£30 000 5·9 (5·2) 2018 (25·2%) 7·3 (5·9) 2496 (31·2%)

≥£30 000 5·5 (5·8) 1838 (20·2%) 5·7 (5·9) 1788 (19·7%)

Living status

Alone 5·1 (5·4) 648 (20·5%) 7·1 (6·6) 925 (29·3%)

With others, but no children 5·3 (5·3) 1998 (20·6%) 5·9 (5·6) 2134 (22·0%)

With others, including children 6·9 (6·1) 1210 (28·5%) 7·3 (6·4) 1226 (28·8%)

Diagnosed mental illness

Yes 10·6 (5·8) 1703 (53·7%) 12·3 (6·7) 1929 (60·9%)

No 4·6 (4·9) 2153 (15·5%) 5·1 (5·0) 2356 (16·9%)

Data are mean (SD) or n (%). Not all participants started the study in week 1, so this table does not represent the full 
number of participants included in the statistical sample. Scores on depressive symptoms were measured using the 
Patient Health Questionnaire (range of scores: 0–27). Scores of 0–4 suggest minimal depression, 5–9 mild depression, 
10–14 moderate depression, 15–19 moderately severe depression, and 20–27 severe depression. Scores on anxiety 
were measured using the Generalised Anxiety Disorder assessment (range of scores: 0–21). Scores of 0–4 suggest 
minimal anxiety, 5–9 mild anxiety, 10–14 moderate anxiety, and 15–21 severe anxiety.

Table 2: Levels of anxiety and depressive symptoms in the sample in week 1 (weighted)
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Discussion
This study explored trajectories of anxiety and depression 
across the first 20 weeks following the start of the first 
lockdown response to the COVID-19 pandemic in 
England. Results show that anxiety and depressive 
symptoms both declined across the first 20 weeks 
following the introduction of lockdown in England. The 
fastest decreases were seen across the strict lockdown 
period, with symptoms plateauing as further lockdown 
easing measures were introduced. Being female or 
younger, having lower educational attainment, lower 
income, or pre-existing mental health conditions, and 
living alone or with children were all risk factors for 
higher levels of anxiety and depressive symptoms at the 
start of lockdown. Many of these inequalities in 
experiences were reduced as lockdown continued, but 
differences were still evident 20 weeks after the start of 
lockdown.

The study did not use a random population sample, 
and therefore our reported statistics are not presented as 
prevalence levels for anxiety or depressive symptoms. 
However, this study does give detailed time series data on 
trajectories of mental health during lockdown. The 
findings of improvements, in particular across the early 
weeks following the introduction of lockdown measures 

in England, are echoed by polling data showing improve-
ments in many aspects of mood in repeated cross-
sectional samples over the same period.10,11 The fact that 
levels of mental health did not continue to worsen in this 
period is slightly at odds with data from previous 
epidemics, in which mental health was found to worsen 
during (or as a result of) quarantine.15 However, there are 
several key differences between this pandemic and 
previous epidemics. First, for the majority of people in 
England during lockdown, some trips outside of the 
home were permissible, whereas previous studies looked 
at quarantines in which movement was more restricted, 
albeit typically for much smaller numbers of people. The 
more restricted quarantines of previous epidemics might 
have led to a harsher psychological experience. Second, 
there was substantial previous warning in England that a 
lockdown was likely to happen given patterns in other 
European countries. Individuals appeared to have 
become psychologically affected before the lockdown 
announcement (and many individuals self-isolated 
voluntarily before lockdown officially started). This 
anticipation means that much of the psychological toll 
was already being experienced before individuals were 
forced to isolate.15 Finally, the proliferation of online and 
home-based leisure activities and the extensive use of 
virtual and digital communication during the COVID-19 
pandemic might have helped to ease the burden of 
lockdown itself, in contrast to previous epidemics in 
which the fear of missing out was reported to be a 
challenge.27 Indeed, fear of missing out (which is 
associated with depression, distraction, and somatic 
symptoms28) might also have been reduced because of 
the global nature of this pandemic, compared with the 
restricted nature of quarantines in previous pandemics. 
The improvements in mental health over this strict 
lockdown period suggest a process of adaptation that 
bears similarities to literature on other types of isolation: 
for example, some studies of incarceration have shown 
that depression levels can stabilise and even decrease 
month after month as new coping strategies emerge.29 It 
is further possible that measures to safeguard jobs and 
finances taken in the UK might have helped to reduce 
specific anxieties. The lockdown itself might also have 
reduced worries about individuals or their friends or 
families catching the virus, especially after the first 
2 weeks of lockdown when individuals could be more 
confident that they were outside of the incubation period.

This study also found substantial differences in 
experiences of mental health across the first 20 weeks 
following the introduction of lockdown among different 
groups. Previous studies during the COVID-19 pandemic 
have already highlighted that women and younger adults 
had higher levels of anxiety and depression than men and 
older adults,4,17,18 but our data show that these groups have 
also had faster improvements in their symp toms. This 
finding could indicate a more challenging psycho logical 
experience early on in lockdown (eg, as many women 

Anxiety Depressive symptoms

b (SE) p value b (SE) p value

Predictors of the intercept

Women (vs men) 1·34 (0·13) <0·0001 1·08 (0·13) <0·0001

Age: 30–45 years (vs 18–29 years) –1·38 (0·22) <0·0001 –1·86 (0·23) <0·0001

Age: 46–59 years (vs 18–29 years) –2·63 (0·23) <0·0001 –2·86 (0·24) <0·0001

Age: ≥60 years (vs 18–29 years) –4·02 (0·23) <0·0001 –4·57 (0·25) <0·0001

Ethnicity: Black, Asian, and minority (vs white) 0·19 (0·24) 0·434 0·45 (0·24) 0·064

Education: low (vs high) 0·75 (0·14) <0·0001 1·13 (0·16) <0·0001

Education: medium (vs high) 0·50 (0·13 <0·0001 0·90 (0·13) <0·0001

Household income <£30 000 (vs ≥£30 000) 0·65 (0·12) <0·0001 1·09 (0·13) <0·0001

Living with others, but no children (vs alone) 0·16 (0·13) 0·212 –0·81 (0·14) <0·0001

Living with others, including children (vs alone) 0·70 (0·15) <0·0001 –0·37 (0·17) 0·029

Mental health diagnosis (vs none) 5·18 (0·18) <0·0001 5·83 (0·18) <0·0001

Predictors of the slope

Women (vs men) –0·86 (0·13) <0·0001 –0·63 (0·14) <0·0001

Age: 30–45 years (vs 18–29 years) 0·98 (0·28) <0·0001 1·40 (0·29) <0·0001

Age: 46–59 years (vs 18–29 years) 1·50 (0·27) <0·0001 1·63 (0·29) <0·0001

Age: ≥60 years (vs 18–29 years) 1·75 (0·27) <0·0001 2·06 (0·28) <0·0001

Ethnicity: Black, Asian, and minority (vs white) 0·18 (0·27) 0·507 –0·01 (0·29) 0·980

Education: low (vs high) –0·45 (0·15) 0·003 –0·60 (0·16) <0·0001

Education: medium (vs high) –0·23 (0·14) 0·112 –0·39 (0·15) 0·011

Household income <£30 000 (vs ≥£30 000) 0·17 (0·13) 0·186 0·13 (0·14) 0·342

Living with others, but no children (vs alone) –0·27 (0·13) 0·036 0·04 (0·14) 0·773

Living with others, including children (vs alone) –0·93 (0·18) <0·0001 –0·63 (0·19) 0·0001

Mental health diagnosis (vs none) –0·32 (0·20) 0·117 0·28 (0·22) 0·193

Table 3: Estimated effects of the covariates on the intercepts and slopes from the conditional 
multiprocess latent growth model
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balanced child care and working from home) or a higher 
initial reactivity to events among these groups. By contrast, 
adults living alone had consistently worse levels of 
depressive symptoms, which could be related to higher 
levels of loneliness due to social restrictions.30 However, 
indivi duals living with children had higher levels of anxiety 
and depressive symptoms initially than individuals living 
with other adults, but a faster rate of improvement, 
potentially due to the growing public awareness of research 
suggesting that children were less affected by COVID-19.31 
Similarly, individuals with lower household income had 
consistently worse mental health than individuals with a 
higher household income, which has been proposed to be 
linked to higher experiences of adversities such as job 
losses, decreases in household income, and challenges to 
pay bills.3 But differences in mental health at baseline are 
probably attributable to pre-existing social inequalities that 
have been exacerbated over the past decade.32 Although we 
found that individuals with mental illness had higher 
levels of depressive symptoms and anxiety at the start of 
lockdown (which is echoed in COVID-19 studies33 –35 from 
various countries), they had the same trajectories over the 
subsequent weeks. This finding suggests that mental 
illness did not necessarily predispose individuals to greater 
levels of emotional reactivity. It is possible that previous 
experience of mental illness or social isolation caused by 
previous mental illness meant individuals had experience 
of some of the requirements of lockdown or of applying 
coping strategies in stressful situations. But lockdown 
might also have enabled unhealthy coping strategies, so 
these hypotheses remain to be explored. Furthermore, 
future studies are recommended to look at specific types of 
psychiatric diagnoses in relation to mental health to 
identify whether particular psycho pathologies are 
associated with poorer trajectories over the course of the 
pandemic. Our models suggested that ethnicity was not a 
risk factor for worse mental health. But the models 
adjusted simultaneously for multiple demographic factors 
including socioeconomic position, and socio economic 
position was related to poorer psychological experiences. 
Individuals from ethnic minority groups are dispro por-
tionately more likely to be from lower socioeconomic 
groups,36 so they might still have been dispro portionately 
affected. We used some binary categories in our analyses 
for ethnicity (and for other variables such as gender), but 
we recognise that such labels do not fully capture the 
experiences of different groups. Ethnic minority groups 
were under-represented in our data (although we did 
weight to increase the proportion of their responses). As a 
result, we did not have sufficient statistical power to look at 
the experiences of specific ethnic groups and our analysis 
did not explore the experiences of individuals with non-
binary gender identities, but we recognise the need for and 
encourage and support future research on these areas.

This study had several limitations. It is possible that 
the study did not adequately cover the full range of 
experiences. Therefore, this study does not claim to 
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Figure 2: Predicted growth trajectories of mean anxiety scores by individual characteristics
Scores on anxiety were measured using the Generalised Anxiety Disorder assessment (range of scores: 0–21). 
Graphs for anxiety scores by other individual characteristics are shown in the appendix (p 2).

Figure 3: Predicted growth trajectories of mean depressive symptom scores by individual characteristics
Scores on depressive symptoms were measured using the Patient Health Questionnaire (range of scores: 0–27). Graphs 
for depressive symptoms scores by other individual characteristics are shown in the appendix (p 2).
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provide data on prevalence of mental illness during the 
pandemic. Furthermore, as the study was internet based, 
participants without home access to internet were not 
represented. We also asked about symptoms of anxiety 
and depression over the past week rather than past 
2 weeks because our reassessments were weekly. 
Although this change has precedence both in previous 
studies and clinical screening, it underlines that the 
precise values on the scale cannot be taken as national 
averages for anxiety and depression during the pandemic. 
Additionally, we relied on participants’ self-report of 
diagnosed mental illness and were unable to confirm 
diagnoses, or identify specifically the type of problem 
with which participants had previously been diagnosed. 
Because of the substantial overlap between participants 
reporting diagnoses of depression and diagnoses of 
anxiety, we did not look at the unique contribution of 
each condition to trajectories of symptoms across 
lockdown, or at how specific symptoms (such as thoughts 
of death) might have been affected. As we asked about 
current diagnoses, we do not know how trajectories were 
affected by mental illness, specific psychological symp-
toms, or subclinical symptomatology in the weeks or 
months preceding lockdown; and as participants entered 
the study continuously throughout the 20-week follow-
up period reported here, it is possible that some diag-
noses had been made since lockdown began. Additionally, 
this study involved repeated weekly assessment of mental 
health, so regression to the mean is a possible source of 
bias. However, if regression to the mean occurred, we 
might have expected it to work both ways, with the higher 
anxiety and depressive symptom scores declining and 
the lower scores increasing. Yet all groups showed 
decreases across the study period. Furthermore, a 
decrease in average scores due to non-random attrition is 
unlikely to have substantially biased results as all partici-
pants in the analysis provided at least three datapoints, so 
their trajectories were estimated even in the absence of 
complete data. Our study followed people across the 
period from spring to summer in England so the 
contribution of seasonality to findings remains to be 
explored, although the results presented here suggest 
effects above and beyond usual fluctua tions.37 Future 
studies could also consider how geo graphical factors 
including location within the UK, level of urbanisation, 
and area deprivation might have moderated psychological 
experiences during lockdown and whether experience of 
COVID-19 could have affected psychological response.

Overall, these findings suggest that the highest levels 
of depression and anxiety in England were in the early 
stages of lockdown but declined fairly rapidly following 
the introduction of lockdown, with improvements con-
tinuing as lockdown easing measures were intro duced 
and then plateauing after the first 4 months. Many 
known risk factors for poorer mental health were 
associated with inequalities in mental health at the start 
of lockdown. However, some groups, including women, 

younger adults, and individuals with lower educational 
attain ment, had faster improvements in symptoms, 
thereby reducing the differ ences between these vulner-
able groups and other groups over time. Nevertheless, 
many inequalities in mental health experiences (such as 
inequalities by age and gender) did remain and 
emotionally vulnerable groups (such as individuals with 
existing mental health conditions or individuals living 
alone) have remained at risk throughout lockdown 
and its aftermath. As countries face potential future 
lockdowns, these data emphasise the importance of 
supporting individuals in the lead-up to lockdown to try 
to reduce distress; yet these data also suggest that 
individuals might be able to adapt relatively fast to the 
new psycho logical demands of life in lockdown. But 
because inequ alities in mental health have persisted, it is 
key to find ways of supporting vulnerable groups during 
this pandemic.
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