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ARTICLE INFO ABSTRACT

Keywords: Background: People with severe COVID anxiety have had experiences of the COVID-19 pandemic which are
Anxiety diso'rde'rs overwhelming, and have led to patterns of behaviours that add little protective benefit but are at the expense of
Hypochondriasis other priorities in life. It appears to be a complex social and psychological phenomenon, influenced by de-
Health behaviour . . o . .

COVID-19 mographic and social factors. Identifying subgroups of people with severe COVID anxiety would better place
Pandemic clinicians to assess and support this distress where indicated.

Methods: Measurement tools assessing depression, generalised and health anxiety, obsessive-compulsive symp-
toms, personality difficulty and alcohol use from 284 people living in United Kingdom with severe COVID
anxiety were explored with latent profile analysis. Further analyses examined the associations of identified
clusters with demographic and social factors and daily functioning, quality of life and protective behaviours.
Results: A model with 4 classes provided the best fit. Distinct patterns of psychopathology emerged which were
variably associated with demographic factors and COVID behaviours.

Limitations: Given the complex aetiology of COVID anxiety a number of factors which might better cluster
subgroups are likely to have gone uncollected. Moreover, using data collected at a single time-point limits these
results' ability to conclude whether observed relationships were the product of the pandemic or longstanding.
Conclusions: People living with severe COVID anxiety are a heterogenous group. This analysis adds to evidence
that certain health behaviours and demographic factors are inextricably linked to poor mental health in people

with COVID anxiety, and that targeting health behaviours with specific intervention might be beneficial.

1. Introduction

Anxious thoughts and feelings about the COVID-19 pandemic are
common, and for most people encourage the use of appropriate pro-
tective behaviours like hand washing, isolating if symptomatic and
testing (Pierce et al., 2021). However for some people fears of the virus
are persistent and overwhelming, are associated with unpleasant so-
matic symptoms sometimes misattributed to COVID-19 itself, and be-
haviours intended to be protective but are in far excess of any public
health guidelines and stop people from getting on in their life (Arora
et al., 2020). Figures from a nationally representative sample of the
German population suggest around 70 % of people do not report any
physiological symptoms of anxiety when exposed to a reminder about
the virus, however for 5 % these experiences are severe, and associated
with significant day-to-day dysfunction (Hajek and Konig, 2022). In
North America up to 16 % of the surveyed population experienced

significant anxious responses in relation to fears of COVID-19 and the
impacts to society, which authors highlight might benefit from mental
health support (Taylor et al., 2020b). However to date very little work
has been conducted on the subgroup of people with this clinically
important and persistent level of COVID anxiety, nor the role that
mental health services might play in providing support.

Anxious responses in relation to a COVID-19 stimulus appear to be a
heterogenous experience, and a myriad of assessment scales have been
developed to assess these thoughts, feelings and behaviours (Ahorsu
et al., 2022; Lee, 2020; Nikcevi¢ and Spada, 2020). Studies to date
recognise the role of fear of contagion for oneself and loved ones, and
worries about the consequences of the pandemic including socioeco-
nomic impacts, lockdown, and an overwhelmed healthcare system
(Asmundson et al., 2020; Taylor et al., 2020a). Multiple formulations are
described and the contribution of generalised, social, and health anxiety,
traumatic stress, personality, and obsessive-compulsive
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symptomatology is recognised (Nikcevic et al., 2021; Taylor et al.,
2021). Other researchers have suggested that an enhanced risk of hos-
pitalisation or death, or living with someone at increased risk from
COVID-19, perhaps due to age, ethnicity or an at-risk health condition
leads to a greater burden of anxious responses, appropriately in the
context of the significant morbidity and mortality risk posed by the
virus. The loss of loved-ones, personal experiences of ill health due to
COVID-19 and the decline of social networks are also all likely to
contribute to enhancing anxious feelings, and disrupt established coping
mechanisms (Lokman and Bockting, 2022). Individual vulnerabilities to
greater rates of COVID anxiety were further distinguishable by other
demographic, clinical and occupational factors, for example, increasing
age, female sex, and front-line health workers (Alimoradi et al., 2022;
Saeed et al., 2022).

Public health bodies globally have recommended adopting protec-
tive behaviours to reduce transmission of SARS-Co-V2. However gov-
ernment guidelines in the United Kingdom in some cases specified that
excessive use of these behaviours like washing hands constantly and
bleaching or quarantining items coming in to the home, were not
necessary (UK Health Security Agency, 2020, 2021), yet these excessive
behaviours were common among people with severe COVID anxiety
(King et al., 2023). Bish et al., reviewing protective behaviours used in
pre-COVID viral pandemics, identified several psychological and de-
mographic factors associated with these behaviours, namely a height-
ened perception of susceptibility to the virus, being older and female
were also predictive of employing protective behaviours (Bish and
Michie, 2010). There has now been a huge amount written about the
COVID-19 pandemic, and there are strong associations between fear of
COVID-19 and poor mental health (Alimoradi et al., 2022) along with
evidence that individual level psychological factors might predict
dysfunctional COVID-19 fear better than macro-level environmental
factors (Eder et al., 2021). However to date, we are not aware of any
study among individuals with severe COVID anxiety that has explored
whether there are meaningful clinical subgroups, and associations with
particular demographic and clinical factors. A better understanding of
subgroups within this cohort of people with severe COVID anxiety is
likely to help advance understanding of anxious responses to pandemics
including protective behaviours, inform causative networks of these
experiences and behaviours, and better inform effective support to those
with severe anxiety in the context of the all too real risks that COVID-19
poses to health.

2. Methods

This article reports a secondary analysis of data collected at baseline
from Imperial College London's COVID Anxiety Project — a protocol for
which is published previously (Crawford et al., 2022). In brief, initially
over 1000 individuals responded to recruitment adverts placed on social
media platforms and contact from 19 London based primary care clinics,
of which 306 people (30.4 %) scored 9 or more on the COVID Anxiety
Scale (CAS) (Lee, 2020) indicating severe COVID anxiety, consented,
and met other eligibility criteria including living in UK, being aged over
18 and not having a history of psychosis. These participants were
followed-up subsequently at 3, 6 and 18 months. Recruitment opened in
January 2021, and closed in September 2021 when the study had
recruited enough participants meeting additional inclusion criteria to
power a nested randomised feasibility trial of Cognitive Behavioural
Therapy for Health Anxiety. During this recruitment period the UK
experienced her third national lockdown (ending March 2021) wherein
social distancing restrictions continued to ease gradually but cases rose
and remained high. The UK faired on average when compared to other
European countries with a relative cumulative excess mortality of 3.1 %
during the pandemic, ranked 15th of 28. (Office for National Statistics,
2022).

Ethical approval for collection of data was granted by the Leicester
Central Research Ethics Committee and Health Regulation Authority in
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2020, reference number 20/EM/023, and was conducted in accordance
with Declaration of Helsinki 1964. All data management and analyses
were performed using STATA IC 16.1. All statistical significance testing
was 2-sided.

2.1. Model development

We worked with a medical model of severe COVID anxiety, pre-
supposing that symptoms of mental illness (depression, generalised
anxiety for example) with their complex biological, social and psycho-
logical underpinnings, formed the initial impetus from which severe
COVID anxiety symptoms, and subsequently poor quality of life, diffi-
culties with daily living, and health behaviours resulted. We planned for
mental health symptoms which are suspected to contribute to the psy-
chopathology of severe COVID anxiety to be included as indicator var-
iables in a latent profile analysis (LPA) to explore if there were
meaningful subgroups of individuals living with severe COVID anxiety.
LPA is a finite mixture model-based clustering approach which operates
on the probability of datapoints relating to each other through a hidden
‘latent’ class. It is a “person-centred” approach, grouping individuals
based on similarities rather than other “variable-centred” approaches
which could be less clinically useful, contracting cut-offs with an
abstracted real world meaning. Indicator variables were selected a priori
based on literature review and clinical experience. We intended to
explore whether there were any differential associations between clus-
ters and demographic covariates and clinical outcomes. Respectively
these included factors contributing to health risk from COVID-19, age,
sex, ethnicity and health conditions which increased a person's risk to
life from COVID-19, and quality of life, social and occupational func-
tioning, and COVID-19 specific protective behaviours.

2.2. Measures

COVID anxiety was assessed with the Coronavirus Anxiety Scale
(CAS) (Lee, 2020), consisting of 5-items relating to physiological expe-
riences when exposed to a coronavirus stimulus (loss of appetite,
gastrointestinal disturbance, poor sleep, dizziness, and feeling paralysed
or frozen). While anxious experiences relating to COVID-19 have been
formulated variably, physiological items were found to have the greatest
construct validity from a longer list of generated symptoms, and at the
time of baseline recruitment the CAS was the most prominent and
widely validated scale available (Lee et al., 2020).

Demographic factors were collected including age, sex, ethnicity,
living arrangements (alone or with others, and living with someone
thought to be at risk from COVID-19 or not), employment status, pre-
vious COVID-19 infection, whether a loved one had been hospitalised by
COVID-19, along with a battery of psychopathological self-complete
screening tools to measure depression, generalised anxiety, health
anxiety, obsessive-compulsive disorder, personality difficulty and
alcohol use. These were measured respectively with the Patient Health
Questionnaire — 9 items (PHQ-9) (Kroenke et al., 2001), Generalised
Anxiety Disorder scale — 7 items (GAD-7) (Spitzer et al., 2006), the 14
health anxiety items of the Short form Health Anxiety Inventory (sHAI)
(Salkovskis et al., 2002), Obsessive-Compulsive Inventory — Revised
(OCI-R) (Foa et al., 2002), the Standardised Assessment of Personality
Abbreviated Scale (SAPAS) (Moran et al., 2003), and the Alcohol Use
Disorders Identification Test for Consumption (AUDIT-C) (Bradley et al.,
2007). The internal consistency of these scales as measured with Cron-
bach's coefficient alpha was good (a > 0.8) aside for the SAPAS which
had poor internal consistency (a = 0.55). The presence or absence of an
at-risk health condition was based on participant self-reports of their
medical conditions. These responses were coded using the MedDRA
system (MedDRA, 2022) by a physician, and at-risk conditions were
identified by those highlighted in the QCOVID study (QCovid Risk
Assessment, 2022). Ethnicity was dichotomised by whether the
respondent reported belonged to a UK Census ethnic group at an
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increased risk from COVID-19: Black (Black Caribbean/African), South
Asian (Indian, Pakistani, Bangladeshi) and ‘Other’ groups, compared to
White British and Irish, White Other and Chinese background.

Outcomes of interest included social and occupational functioning as
measured by the Work and Social Score (WSAS) (Mundt et al., 2002),
health-related quality of life as measured by the EuroQuol 5 dimensions
3-item scale (EQ-5D-3L) (Dolan, 1997), and COVID specific health
related behaviours (King et al., 2023). These COVID health behaviours
included frequency of hand washing and clothes washing, washing
disinfecting or quarantining items brought into the home, the frequency
of leaving one's home, and consuming COVID related news, each
mounted on 4 or 5 point Likert scales. For each behaviour, one of the
options represented an extreme variant of the behaviour, which in some
cases had been explicitly confirmed by public health bodies to be in
excess of guidance. Likert scales were dichotomised: excessive variant of
the behaviour versus not excessive variant. EQ-5D-3L scores were con-
verted to a continuous variable using United Kingdom specific popula-
tion standardised scores with the Time-Trade Off approach (Devlin
et al., 2020). A full description of included variables along with mea-
sures of spread, internal consistency, cut-off scores and explanations of
variable generation have been described in a previous article from the
COVID Anxiety Project (King et al., 2023).

In order to facilitate clear interpretation continuous scores from
psychopathology screening tools were standardised by z-score. This was
also favourable to dichotomising the presence or absence of the disorder
with screening diagnostic cut-off values due to very high rates of
generalised anxiety (91.5 %) and depression (85.5 %): those without
these disorders made up a very small contingent of the sample with
around 25 and 40 participants respectively. Outliers of categorical
variables were assessed graphically, aside the AUDITC no scales featured
outliers, and outliers were retained in AUDITC due to the heavy skew
related to a high percentage of the cohort not reporting drinking any
alcohol. The assumption of indicator independence was confirmed with
a series of pairwise Spearman rank correlation tests, where each was
weakly or not at all correlated with the other (r < 0.5) aside an expected
moderate correlation between GAD-7 and PHQ-9 of 0.59.

2.3. Participants

Analysis was restricted to 284 participants providing complete data.
Participants were required to complete all items of individual screening
tools before progressing through the interview, as such there are no
within-tool missing data. The majority of the sample were female (231,
81.3 %) and White British or Irish (70.8 %): median age was 41.3, and
14.8 % of the sample were aged 60 or older. 52 individuals were of an at-
risk ethnic group (17.2 %) and 45 (15.9 %) lived alone. Health condi-
tions which put the individual at increased risk of hospitalisation from
COVID were reported by 25.7 %, and at the time of baseline reporting 46
individuals (16.2 %) with severe COVID anxiety reported previous
COVID infection. A full description of baseline data is reported else-
where (King et al., 2023).

3. Results

We used a standard 3-step approach as outlined by Vermunt (2017).
The model was developed using STATA's gsem command. We drew 50
random starts in attempt to avoid local solutions, and ran with 100 it-
erations. We ran model variants permitting the error terms' variance to
be unequal across classes, and error terms to be correlated across classes.

3.1. Model selection

We first fit 1 to 6 latent profile models incrementally. The most
appropriate number of classes was selected based on theoretical plau-
sibility and clinical interpretability, class size (not <10 % of the sample),
the lowest Aikaike (AIC) and Bayesian (BIC) information criterion, and
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the average posterior class probabilities (AvPP), where >0.7 represents
an acceptable level of accuracy for classification of individuals within
each class. The entropy of models, which expresses how distinct clusters
are from each other was also calculated - an entropy >0.8 is assessed as
‘good’ separation (Weller et al., 2020). Table 1 outlines the fit statistics
of these models. The model with 4 clusters was selected based on
considering the models with lowest information criteria, highest poste-
rior predicted probability, and a preference for clinical interpretability
and parsimony. While the model with 3 clusters provided slightly more
favourably low information criteria, the 4 cluster model provided
notably more meaningful insights and was therefore preferred (Berlin
et al., 2013; Spurk et al., 2020).

Secondly, we allocated individual respondents to clusters by their
posterior class membership probabilities. Before lastly using these
allocated cluster variables in further analyses: multinomial logistic
regression was used to identify differences in demographic and lifestyle
factors between clusters, and one-way ANOVA was used to identify
differences between classes and distal outcomes, which are reported in
Tables 2 and 3 respectively. Full code and dataset will be made available
from the COVID Anxiety Project in public repositories on completion.

3.2. Clusters

The first group representing 31.7 % (n = 90) of the sample scored
significantly lower on all screening measures than the whole cohort
mean, with group means of health anxiety, OCD and personality diffi-
culty hovering around diagnostic thresholds for the scales used. More-
over this cluster with a more “simple” severe COVID anxiety reported
the highest average quality of life of the sample approaching UK na-
tional average levels (Janssen et al., 2019), a group average ‘moderate’
level of social and occupational dysfunction and below cohort average
rates of each of the measured excessive protective behaviours.

The second and largest cluster of people living with severe COVID
anxiety (37.7 %, n = 107) did not differ in their profiles on scores for
depression, generalised anxiety, health anxiety, obsessive compulsive
symptoms and personality disturbance from the cohort average, how-
ever no member of this cluster reported alcohol consumption, returning
cluster mean AUDIT-C score of 0. Importantly, this group were more
likely to report a diagnosis of a condition which increased their risk of
hospitalisation or death from COVID-19 (p = 0.043), which was present
in 34.5 % of this cluster compared with an average of 25.7 % in the rest
of the sample. They were the oldest median aged group (aged 44), and
had the lowest percentage of men of any cluster (12 %). This group was
the most likely to report never leaving their home (16.8 %) since the
pandemic started. Half of this group also continued to buy their shop-
ping entirely online, and 40 % continued to clean all groceries entering
the home, both notably higher than other clusters.

The third grouping (11.3 %, n = 32) clustered with greater than
average rates of obsessive-compulsive symptoms and personality diffi-
culty, but cohort average severity of depressive and generalised anxiety
symptoms, and hence labelled ‘anankastic’. This group were the youn-
gest median aged cluster (36 years old), and men and people from an at-
risk ethnic background were represented at twice the rates of the whole
cohort.

The final group (19.4 %, n = 55) demonstrated significantly higher
scores on all psychopathological assessment scales apart from alcohol
use. This cluster with the most “complex” severe COVID anxiety were
more likely to report living with someone thought to be vulnerable to
COVID-19 (49.1 %, p = 0.016), as well as the group most likely to report
living alone (23.6 %, p = 0.007), and least likely to be in employment.
These individuals who clustered with the highest scores on psycho-
pathological outcome measures also experienced the worst average rates
of social and occupational dysfunction, a very poor quality of life, and
were significantly more likely to report watching COVID-19 news media
‘constantly’ and washing their hands ‘constantly’.
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Table 1
Information criteria and fit statistics. AIC = Akaike Information Criteria, BIC = Bayesian Information Criteria, AvPP = Average Posterior class Probability.
Fit statistic 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class
Log likelihood-ratio —2261.81 —2219.80 —1572.60 —1570.81 —1655.90 —2100.47
AIC 4577.61 4549.59 3303.21 3353.62 3557.80 4534.93
BIC 4676.14 4750.29 3591.48 3740.41 4006.62 5144.31
Entropy 1.0 0.71 0.99 0.99 0.90 0.88
Smallest class (%) 100 43.3 13.0 11.3 3.5 8.1
AvPP 1.0 0.93 0.85 0.88 0.89 0.96
Table 2
Profiles of indicators and covariates by class. *p < 0.05, **p < 0.01, ***p < 0.001.
N =284 Whole cohort [mean, s.d./IQR] Cluster 1 Cluster 2 Cluster 3 Cluster 4
‘Simple’ severe COVID anxiety Abstinent Anankastic ‘Complex’ severe COVID anxiety
Indicators Z-score Z-score Z-score Z-score
[mean, s.d.] [mean, s.d.] [mean, s.d.] [mean, s.d.]
GAD [15.5, 3.96] —0.46%** —0.02 0.14
(13.5,3.9) (15.4, 4.0) (16.1,2.9)
PHQ [15.7, 5.4] —0.34** —0.05 —0.11
(13.7,5.2) (15.4,5.6) (15.1, 3.5)
sHAI [23.5, 7.0] —0.25%* 0.15 —0.22
(21.5,5.9) (24.5,7.2) (21.6,5.7) (25.2, 8.0)
OCI [30.1, 15.3] —0.49%** —0.13 0.74%** 0.80%**
(21.5, 12.0) (28.0, 13.8) (40.8, 12.0) (42.5,13.0)
SAPAS [4.2, 1.84] —0.35%* —0.12 0.45%* 0.63%**
(3.4,1.7) (3.9,1.9) (5.0, 1.5) (5.4,1.4)
AUDIT-C [2.7, 2.94] 0.62%** —0.91%** —0.23%** 0.86%**
(4.5, 2.5) (0,0) (2.0, 0.8) (5.4,2.7)
Covariates %,/median, (Beta- %/median, (Beta- %,/median, (Beta- %,/median, (Beta-
coefficient) coefficient, p) coefficient, p) coefficient, p)
Age 41.2 42.6 44.8 36.02 39.3
[28.5-53.4] (baseline) (0.004, 0.67) (-0.02, 0.20) (-0.02, 0.63)
Sex (male) 18.7 % 17.8 % 12.1 % 37.5% 21.8 %
(baseline) (~0.48, 0.27) (0.75, 0.15) (~0.23, 0.63)
At risk ethnic group 17.2 % 12.4 % 14.2 % 35.5 % 20.8 %
(baseline) (0.30, 0.51) (0.89, 0.12) (0.36, 0.49)
At risk health condition 25.7 % 20.0 % 34.6 % 15.6 % 23.6 %
(baseline) (0.71, 0.043*) (-0.07, 0.90) (0.38, 0.39)
Living alone 15.9 % 111 % 15.9 % 15.6 % 23.6 %
(baseline) (0.49, 0.29) (0.41, 0.55) (1.39, 0.007**)
Employed 44.7 % 50.0 % 41.2 % 37.5% 47.3 %
(baseline) (—0.28, 0.36) (-0.67, 0.14) (—0.03, 0.94)
Vulnerable cohabitant 39.4 % 322 % 37.4% 50.0 % 49.1 %
(baseline) (0.20, 0.54) (0.53, 0.25) (0.92, 0.016%)
Loved-one hospitalised by 33.5% 33.3% 34.6 % 31.3% 32.7 %
COVID-19 (baseline) (0.16, 0.61) (-0.29, 0.57) (-0.001, 0.99)
Had COVID 16.2 % 21.1 % 14.0 % 9.4 % 16.4 %
(baseline) (-0.57, 0.15) (-0.89, 0.19) (—0.33, 0.48)

4. Discussion

This latent profile analysis of a sample of 284 UK adults living with
severe COVID anxiety has shown distinct and clinically meaningful
groupings. While high rates of co-occurring psychopathology were
apparent in this population as a whole, LPA identified specific latent
patterns. A contingent of a relatively ‘simple’ severe COVID anxiety
emerged at one end, along with a more severe complex grouping with
significant co-occurring psychopathology at the other. Two further
groups emerged, one with a distinctive ‘anankastic’ profile characterised
by a high burden of obsessive-compulsive and personality pathology, as
well as a group abstinent from alcohol with the highest average age and
higher than expected rates health conditions which increased risk to life
from COVID-19.

There are several key findings from this analysis which add to cur-
rent understandings, providing evidence to refine models of COVID
anxiety.

First, it appears that demographic and lifestyle factors, and excessive
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health behaviours are associated differentially by psychopathological
clusters, raising questions about the way that COVID anxiety, symptoms
of other mental state disorders, demographic factors and health be-
haviours interact with each other. For example research very early in the
pandemic identified that health anxiety, frequent media consumption
and concerns with the health of loved-ones were the greatest predictors
of greater COVID-19 related fear at that initial point (Mertens et al.,
2020). The complex severe COVID anxiety cluster identified in this
analysis demonstrated co-associations between constantly consuming
COVID-19 media and living with someone thought to be vulnerable to
COVID-19. So while these factors appear to be predictors of greater
levels of COVID anxiety, they also cluster together in people with severe
COVID anxiety and universally poorer mental health, social functioning
and quality of life outcomes.

In conjunction, previous regression analyses of this dataset estab-
lished factors most predictive of certain health behaviours - for example
generalised anxiety symptoms and living with someone thought to be
vulnerable to COVID-19 predicted consuming media, which has
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Table 3

Distal outcome measures by one-way ANOVA testing between clusters. *p < 0.05, **p < 0.01

Journal of Affective Disorders 344 (2024) 115-121

“p < 0.001.

Whole cohort mean Cluster 1 Cluster 2 Cluster 3 Cluster 4 Significance test of between
(s.d.) ‘Simple’ severe Abstinent Anankastic ‘Complex’ severe group difference, p=
COVID Anxiety Mean/median Mean/median COVID anxiety
(s.d.) (s.d.) Mean/median (s.d.)
Outcomes Mean/median (s.d.) Mean/median Mean/median Mean/median (s.d.)
(s.d.) (s.d.)
WSAS 21.3 (7.5) 19.3 (6.6) 21.3(7.7) 22.3 (7.0) 23.7 (8.2) 0.007**
EQ-5D-3L index score 0.585 (median) 0.725 (0.434) 0.516 (0.470) 0.707 (0.566) 0.291 (0.596) <0.001%**
IQR [0.255-0.770]
Health behaviours % of class (sd) % of class (sd) % of class (sd) % of class (sd)
Worrying constantly 22.2 % 17.8 % (0.38) 26.2 % (0.44) 12.5 % (0.34) 27.3 % (0.45) 0.27
Washing hands constantly 20.4 % 11.1 % (0.32) 23.3 % (0.43) 15.6 % (0.37) 32.7 % (0.47) 0.012%
Washing all items entering the ~ 31.7 % 24.4 % (0.43) 40.1 % (0.49) 25.0 % (0.44) 30.9 % (0.47) 0.093
home
Shopping exclusively online 38.0 % 28.9 % (0.46) 50.5 % (0.50) 34.1 % (0.48) 30.9 % (0.47) 0.008**
due to COVID fears
Never leaving home 11.3 % 7.8 % (0.27) 16.8 % (0.38) 6.3 % (0.25) 9.1 % (0.29) 0.002%*
Constantly consuming media 11.6 % 7.7 % (0.27) 11.2 % (0.32) 3.1 % (0.18) 23.6 % (0.43) 0.009**

on COVID

clustered together in this present analysis (King et al., 2023). However
increasing OCD symptomatology predicted more severe hand washing
behaviours, yet between the two clusters with higher than expected OCD
symptoms - the anankastic and complex severe COVID anxiety groups -
the complex psychopathology group features twice the rates of
constantly washing hands, perhaps signalling that greater OCD symp-
toms alone might not be sufficient for employing this behaviour dys-
functionally, and that other social or demographic factors come in to
play.

The abstinent group clustered with the oldest average age, highest
proportion of female members and a greater prevalence of at-risk con-
ditions: these demographic covariates have been variably associated
with the employment of protective behaviours to an excessive degree in
other datasets (Cao et al., 2022; Caycho-Rodriguez et al., 2022; Miola
et al., 2023; Ye et al., 2020). This cluster also demonstrated the highest
rates of certain health behaviours, with more than half shopping
exclusively online due to COVID fears, and the greatest rates of never
leaving home and disinfecting all items coming in to their homes. With
cohort average rates of psychopathology it appears that the three de-
mographic factors associated with an abstinent psychopathology profile,
in turn associate with these particular health behaviours. The associa-
tion of at-risk characteristics and certain health behaviours have been
played out in research extensively during this pandemic (Bish and
Michie, 2010) and this clustering analysis appears to replicate these
findings among individuals with severe COVID anxiety abstinent of
alcohol.

This analysis also highlights the importance of social environment
for people with COVID anxiety. The complex psychopathology group
was both the most likely to report living with someone thought to be
vulnerable to COVID-19, but also the group most likely to report living
alone. We find the evidence pointing to the ‘emotional contagion’ of fear
of the pandemic, that is, that living with someone vulnerable to COVID-
19 or themselves experiencing COVID anxiety might perpetuate one's
own fears, to be convincing in explaining this former association (Kojan
et al., 2022; Wheaton et al., 2020) and cite other evidence linking social
isolation to poorer mental health outcomes during the pandemic as
supporting the latter (Bzdok and Dunbar, 2022). We therefore might
argue that the complex psychopathology group, may have clustered as
such due to the presence of social environmental factors (living alone, or
with someone thought to be vulnerable to COVID), and the influence of
‘constant’ hand-washing and media consuming behaviours, all together
creating a milieu contributing to poor outcomes.

Finally, relating to the role of health anxiety in severe COVID anxi-
ety, a number of research groups appear to have arrived at similar
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conclusions, that health anxiety processes are a core facet in the psy-
chopathology of COVID anxiety (Alimoradi et al., 2022; Asmundson and
Taylor, 2020; Crawford et al., 2022; Nikcevic¢ et al., 2021) relating
instrumentally to factors including perceived risk and threat-selective
attention. In the present analysis health anxiety scores did not appear
to discriminate between clusters, aside from the simple cluster who
varied somewhat, while the others maintained near cohort average se-
verities of health anxiety. This finding is consistent with health anxiety
psychopathology featuring as a common facet to otherwise different
underlying psychopathological profiles of people living with severe
COVID anxiety.

Together these findings are likely to influence proposed models of
COVID anxiety, associated mental health and protective behaviours.
While factors which cluster together do not indicate causal relation-
ships, given that psychopathological clusters associate with de-
mographic and health behaviours in a specific pattern, there are likely
complex interactions at play. Case in point, consuming COVID-19 media
and living alone or with someone thought to be vulnerable to COVID-19
could operate bi-directionally with COVID anxiety, reinforcing each
other, and thus these analysis add further support to the hypothesis that
targeting health behaviours especially the high consumption of COVID-
19 media could be an effective intervention for reducing poor mental
health among those with COVID anxiety (Elhai et al., 2020; Tyrer, 2020;
Wu et al., 2021).

While in some longitudinal analysis “fear of coronavirus” appeared
to reduce for some of the general population over time, other stressors
like social isolation, job insecurity, and worries about the future
continued after levels of the circulating virus had declined (Leung and
Khalvati, 2022). The COVID Anxiety Project plans to collect follow-up
data on people in this cohort 18 months after their recruitment, which
will be able explore the longitudinal outcomes of each identified cluster
and factors associated with remission of symptoms.

4.1. Strength and limitations

A key benefit of this study is its focus on people with severe COVID
anxiety, permitting an analysis of factors which associate with poor
mental health, social functioning and quality of life outcomes in this
clinically important group. One previous categorisation approach
measuring mostly mild COVID anxiety as a continuous trait had fallen to
the so-called ‘salsa effect’, a situation in which clusters organise them-
selves into a ‘mild’, ‘moderate’, ‘severe’ pattern along a unidimensional
axis rather than identifying subgroups per se (Mani et al., 2022). This
present analysis was able to identify more clinically meaningful
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groupings.

The study has a number of limitations due to the cross-sectional
design. Many mental health outcomes deteriorated among the general
population during the COVID-19 pandemic, and while some evidence
suggests that people already living with poor mental health were more
likely to experience severe COVID anxiety (Asmundson et al., 2020), we
cannot be sure from this present analysis whether these clusters, for
example the anankastic group, existed in their symptom profiles before
COVID-19, or whether these factors particularly OCD symptoms and
alcohol use, emerged as a response to COVID-19 threat. Moreover this
study was limited to adults living in the UK, and sampled only a period
during the second and third waves of the pandemic. The sample was self-
selecting and while demographically diverse was not a selected repre-
sentatively or randomly. While this approach allowed us to select for
people with persistent COVID anxiety, dynamic temporal and regional
factors which may have had an impact on several assessment measures
ad behaviours could not be adjusted for. Other factors which may have
mediated the relationships between severe COVID anxiety, mental
health symptoms and behaviours, particularly personality traits, were
also not collected (Nikcevic et al., 2021).

5. Conclusions

People with severe COVID anxiety are a heterogenous group, rep-
resented by varying patterns and levels of severity of psychopathology,
health behaviours and demographic factors. These data support a model
of COVID anxiety in which health anxiety is a core facet, and where
specific psychopathological profiles are associated variably with de-
mographic factors, protective behaviours, poor quality of life and social
and occupational dysfunction. Future work which looks at the trajectory
of these clusters, along with examining any differential benefits of in-
terventions on these clusters would be of benefit to support people still
experiencing severe COVID anxiety, and to predict responses in any
future pandemic-like events.

CRediT authorship contribution statement

All authors meet ICJME criteria for authorship. JDK drafted initial
versions of this manuscript. MJC and VCL were involved in the design of
the COVID Anxiety Project. AM and JDK collected data and VCL and OT
coordinated the study. JDK led on data analysis, and had full access to
raw data. All authors reviewed and approved a final version of this
manuscript.

Funding statement

This research is supported by funding from the NIHR Imperial
Biomedical Research Centre (WBPP_PA2902). The views expressed are
those of the authors and not necessarily those of the NIHR or the
Department of Health and Social Care. The sponsor of the study is Im-
perial College London.

Declaration of competing interest

Authors JDK, AM, VCL, OT and MJC have no conflicts of interest to
declare.

Acknowledgements
None.

References

Ahorsu, D.K., Lin, C.Y., Imani, V., Saffari, M., Griffiths, M.D., Pakpour, A.H., 2022. The
fear of COVID-19 scale: development and initial validation. Int. J. Ment. Heal.
Addict. 20 (3), 1537-1545. https://doi.org/10.1007/s11469-020-00270-8.

120

Journal of Affective Disorders 344 (2024) 115-121

Alimoradi, Z., Ohayon, M.M., Griffiths, M.D., Lin, C.-Y., Pakpour, A.H., 2022. Fear of
COVID-19 and its association with mental health-related factors: systematic review
and meta-analysis. BJPsych Open 8 (2), e73. https://doi.org/10.1192/bjo.2022.26.

Arora, A., Jha, AK., Alat, P., Das, S.S., 2020. Understanding coronaphobia. Asian J
Psychiatr 54, 102384. https://doi.org/10.1016/j.ajp.2020.102384.

Asmundson, G.J.G., Taylor, S., 2020. How health anxiety influences responses to viral
outbreaks like COVID-19: what all decision-makers, health authorities, and health
care professionals need to know. J. Anxiety Disord. 71, 102211 https://doi.org/
10.1016/j.janxdis.2020.102211.

Asmundson, G.J.G., Paluszek, M.M., Landry, C.A., Rachor, G.S., McKay, D., Taylor, S.,
2020. Do pre-existing anxiety-related and mood disorders differentially impact
COVID-19 stress responses and coping? J. Anxiety Disord. 74, 102271 https://doi.
org/10.1016/j.janxdis.2020.102271.

Berlin, K.S., Williams, N.A., Parra, G.R., 2013. An introduction to latent variable mixture
modeling (part 1): overview and cross-sectional latent class and latent profile
analyses. J. Pediatr. Psychol. 39 (2), 174-187. https://doi.org/10.1093/jpepsy/
jst084.

Bish, A., Michie, S., 2010. Demographic and attitudinal determinants of protective
behaviours during a pandemic: a review. Br. J. Health Psychol. 15 (4), 797-824.
https://doi.org/10.1348/135910710X485826.

Bradley, K.A., DeBenedetti, A.F., Volk, R.J., Williams, E.C., Frank, D., Kivlahan, D.R.,
2007. AUDIT-C as a brief screen for alcohol misuse in primary care. Alcohol. Clin.
Exp. Res. 31 (7), 1208-1217. https://doi.org/10.1111/j.1530-0277.2007.00403.x.

Bzdok, D., Dunbar, R.I.M., 2022. Social isolation and the brain in the pandemic era. Nat.
Hum. Behav. 6 (10), 1333-1343. https://doi.org/10.1038/541562-022-01453-0.

Cao, Y., Siu, J.Y., Shek, D.T.L., Shum, D.H.K., 2022. COVID-19 one year on: identification
of at-risk groups for psychological trauma and poor health-protective behaviour
using a telephone survey. BMC Psychiatry 22 (1), 252. https://doi.org/10.1186/
512888-022-03904-4.

Caycho-Rodriguez, T., Tomas, J.M., Valencia, P.D., Ventura-Ledn, J., Vilca, L.W.,
Carbajal-Le6n, C., Saroli-Aranibar, D., 2022. COVID-19 anxiety, psychological well-
being and preventive behaviors during the COVID-19 pandemic in Latin America
and the Caribbean: relationships and explanatory model. Curr. Psychol. https://doi.
org/10.1007/s12144-022-03389-0.

Crawford, M.J., Leeson, V.C., McQuaid, A., Samuel, O., King, J.D., Di Simplicio, M.,
Barnicot, K., 2022. Severe COVID-19 anxiety among adults in the UK: protocol for a
cohort study and nested feasibility trial of modified cognitive-behavioural therapy
for health anxiety. BMJ Open 12 (9), e059321. https://doi.org/10.1136/bmjopen-
2021-059321.

Devlin, N., Parkin, D., Janssen, B., 2020. Analysis of EQ-5D values. In: Methods for
Analysing and Reporting EQ-5D Data. Springer International Publishing, Cham,
pp. 61-86.

Dolan, P., 1997. Modeling valuations for EuroQol health states. Med. Care 35 (11),
1095-1108. https://doi.org/10.1097/00005650-199711000-00002.

Eder, S.J., Steyrl, D., Stefanczyk, M.M., Pieniak, M., Martinez Molina, J., Pesout, O.,
Nicholson, A.A., 2021. Predicting fear and perceived health during the COVID-19
pandemic using machine learning: a cross-national longitudinal study. PloS One 16
(3), e0247997. https://doi.org/10.1371/journal.pone.0247997.

Elhai, J.D., Yang, H., McKay, D., Asmundson, G.J.G., 2020. COVID-19 anxiety symptoms
associated with problematic smartphone use severity in Chinese adults. J. Affect.
Disord. 274, 576-582. https://doi.org/10.1016/j.jad.2020.05.080.

Foa, E.B., Huppert, J.D., Leiberg, S., Langner, R., Kichic, R., Hajcak, G., Salkovskis, P.M.,
2002. The obsessive-compulsive inventory: development and validation of a short
version. Psychol. Assess. 14 (4), 485-496.

Hajek, A., Konig, H.-H., 2022. Prevalence and correlates of coronavirus anxiety in
Germany: results of a nationally representative survey. Death Stud. 1-9 https://doi.
org/10.1080/07481187.2022.2059722.

Janssen, M.F., Szende, A., Cabases, J., Ramos-Goni, J.M., Vilagut, G., Konig, H.H., 2019.
Population norms for the EQ-5D-3L: a cross-country analysis of population surveys
for 20 countries. The European Journal of Health Economics: HEPAC: Health
Economics in Prevention and Care 20 (2), 205-216. https://doi.org/10.1007/
s10198-018-0955-5.

King, J.D., McQuaid, A., Leeson, V.C., Samuel, O., Grant, J., Imran Azeem, M.S.,
Crawford, M.J., 2023. The association of severe COVID anxiety with poor social
functioning, quality of life, and protective behaviours among adults in United
Kingdom: a cross-sectional study. BMC Psychiatry 23 (1), 117. https://doi.org/
10.1186/512888-023-04595-1.

Kojan, L., Burbach, L., Ziefle, M., Calero Valdez, A., 2022. Perceptions of behaviour
efficacy, not perceptions of threat, are drivers of COVID-19 protective behaviour in
Germany. Humanities and Social Sciences Communications 9 (1), 97. https://doi.
org/10.1057/s41599-022-01098-4.

Kroenke, K., Spitzer, R.L., Williams, J.B., 2001. The PHQ-9: validity of a brief depression
severity measure. J. Gen. Intern. Med. 16 (9), 606-613. https://doi.org/10.1046/
j.1525-1497.2001.016009606.x.

Lee, S.A., 2020. Coronavirus Anxiety Scale: a brief mental health screener for COVID-19
related anxiety. Death Stud. 44 (7), 393-401. https://doi.org/10.1080/
07481187.2020.1748481.

Lee, S.A., Mathis, A.A., Jobe, M.C., Pappalardo, E.A., 2020. Clinically significant fear and
anxiety of COVID-19: a psychometric examination of the Coronavirus Anxiety Scale.
Psychiatry Res. 290, 113112 https://doi.org/10.1016/j.psychres.2020.113112.

Leung, Y.T., Khalvati, F., 2022. Exploring COVID-19-related stressors: topic modeling
study. J. Med. Internet Res. 24 (7), €37142 https://doi.org/10.2196/37142.

Lokman, J.C., Bockting, C.L., 2022. Pathways to depressive and anxiety disorders during
and after the COVID-19 pandemic. Lancet Psychiatry 9 (7), 531-533. https://doi.
org/10.1016/s2215-0366(22)00152-3.


https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1192/bjo.2022.26
https://doi.org/10.1016/j.ajp.2020.102384
https://doi.org/10.1016/j.janxdis.2020.102211
https://doi.org/10.1016/j.janxdis.2020.102211
https://doi.org/10.1016/j.janxdis.2020.102271
https://doi.org/10.1016/j.janxdis.2020.102271
https://doi.org/10.1093/jpepsy/jst084
https://doi.org/10.1093/jpepsy/jst084
https://doi.org/10.1348/135910710X485826
https://doi.org/10.1111/j.1530-0277.2007.00403.x
https://doi.org/10.1038/s41562-022-01453-0
https://doi.org/10.1186/s12888-022-03904-4
https://doi.org/10.1186/s12888-022-03904-4
https://doi.org/10.1007/s12144-022-03389-0
https://doi.org/10.1007/s12144-022-03389-0
https://doi.org/10.1136/bmjopen-2021-059321
https://doi.org/10.1136/bmjopen-2021-059321
http://refhub.elsevier.com/S0165-0327(23)01224-7/rf0070
http://refhub.elsevier.com/S0165-0327(23)01224-7/rf0070
http://refhub.elsevier.com/S0165-0327(23)01224-7/rf0070
https://doi.org/10.1097/00005650-199711000-00002
https://doi.org/10.1371/journal.pone.0247997
https://doi.org/10.1016/j.jad.2020.05.080
http://refhub.elsevier.com/S0165-0327(23)01224-7/rf0090
http://refhub.elsevier.com/S0165-0327(23)01224-7/rf0090
http://refhub.elsevier.com/S0165-0327(23)01224-7/rf0090
https://doi.org/10.1080/07481187.2022.2059722
https://doi.org/10.1080/07481187.2022.2059722
https://doi.org/10.1007/s10198-018-0955-5
https://doi.org/10.1007/s10198-018-0955-5
https://doi.org/10.1186/s12888-023-04595-1
https://doi.org/10.1186/s12888-023-04595-1
https://doi.org/10.1057/s41599-022-01098-4
https://doi.org/10.1057/s41599-022-01098-4
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1080/07481187.2020.1748481
https://doi.org/10.1080/07481187.2020.1748481
https://doi.org/10.1016/j.psychres.2020.113112
https://doi.org/10.2196/37142
https://doi.org/10.1016/s2215-0366(22)00152-3
https://doi.org/10.1016/s2215-0366(22)00152-3

J.D. King et al.

Mani, A., Fereidooni, R., Salehi-Marzijarani, M., Ardekani, A., Sasannia, S., Habibi, P.,
Lankarani, K.B., 2022. The prevalence and risk factors of death anxiety and fear of
COVID-19 in an Iranian community: a cross-sectional study. Health Sci Rep 5 (4),
€706. https://doi.org/10.1002/hsr2.706.

MedDRA, 2022. Last accessed 16th September 2023 from. https://www.meddra.org/.

Mertens, G., Gerritsen, L., Duijndam, S., Salemink, E., Engelhard, .M., 2020. Fear of the
coronavirus (COVID-19): predictors in an online study conducted in March 2020.
J. Anxiety Disord. 74, 102258 https://doi.org/10.1016/].janxdis.2020.102258.

Miola, A., Caiolo, S., Pontoni, G., Pozzan, E., Moriglia, C., Simionato, F., Sambataro, F.,
2023. Anxiety and depression during the second wave of the COVID-19 pandemic:
the role of coping strategies. Int. J. Environ. Res. Public Health 20 (4). https://doi.
org/10.3390/ijerph20042974.

Moran, P., Leese, M., Lee, T., Walters, P., Thornicroft, G., Mann, A., 2003. Standardised
assessment of personality - abbreviated scale (SAPAS): preliminary validation of a
brief screen for personality disorder. Br. J. Psychiatry 183, 228-232. https://doi.
0rg/10.1192/bjp.183.3.228.

Mundt, J.C., Marks, .M., Shear, M.K., Greist, J.H., 2002. The work and social adjustment
scale: a simple measure of impairment in functioning. Br. J. Psychiatry 180,
461-464. https://doi.org/10.1192/bjp.180.5.461.

Nikcevi¢, A.V., Spada, M.M., 2020. The COVID-19 anxiety syndrome scale: development
and psychometric properties. Psychiatry Res. 292, 113322. https://doi.org/
10.1016/j.psychres.2020.113322.

Nikeevi¢, A.V., Marino, C., Kolubinski, D.C., Leach, D., Spada, M.M., 2021. Modelling the
contribution of the Big Five personality traits, health anxiety, and COVID-19
psychological distress to generalised anxiety and depressive symptoms during the
COVID-19 pandemic. J. Affect. Disord. 279, 578-584. https://doi.org/10.1016/j.
jad.2020.10.053.

Office for National Statistics, O, 2022. Comparisons of all-cause mortality between
European countries and regions: 28 December 2019 to week ending 1 July 2022.
Last accessed 16th September 2023 from. https://www.ons.gov.uk/peoplepopul
ationandcommunity/birthsdeathsandmarriages/deaths/articles/comparisonsofallc
ausemortalitybetweeneuropeancountriesandregions/28december2019toweeken
ding1july2022.

Pierce, M., McManus, S., Hope, H., Hotopf, M., Ford, T., Hatch, S.L., Abel, K.M., 2021.
Mental health responses to the COVID-19 pandemic: a latent class trajectory analysis
using longitudinal UK data. Lancet Psychiatry 8 (7), 610-619. https://doi.org/
10.1016/52215-0366(21)00151-6.

QCovid Risk Assessment, 2022. Last accessed 16th September 2023 from. https://qcovid.
org/.

Saeed, H., Eslami, A., Nassif, N.T., Simpson, A.M., Lal, S., 2022. Anxiety linked to COVID-
19: a systematic review comparing anxiety rates in different populations. Int. J.
Environ. Res. Public Health 19 (4). https://doi.org/10.3390/ijerph19042189.

Salkovskis, P.M., Rimes, K.A., Warwick, H.M., Clark, D.M., 2002. The Health Anxiety
Inventory: development and validation of scales for the measurement of health

121

Journal of Affective Disorders 344 (2024) 115-121

anxiety and hypochondriasis. Psychol. Med. 32 (5), 843-853. https://doi.org/
10.1017/50033291702005822.

Spitzer, R.L., Kroenke, K., Williams, J.B., Lowe, B., 2006. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch. Intern. Med. 166 (10), 1092-1097.
https://doi.org/10.1001/archinte.166.10.1092.

Spurk, D., Hirschi, A., Wang, M., Valero, D., Kauffeld, S., 2020. Latent profile analysis: a
review and “how to” guide of its application within vocational behavior research.
J. Vocat. Behav. 120, 103445 https://doi.org/10.1016/j.jvb.2020.103445.

Taylor, S., Landry, C.A., Paluszek, M.M., Asmundson, G.J.G., 2020a. Reactions to COVID-
19: differential predictors of distress, avoidance, and disregard for social distancing.
J. Affect. Disord. 277, 94-98. https://doi.org/10.1016/j.jad.2020.08.002.

Taylor, S., Landry, C.A., Paluszek, M.M., Fergus, T.A., McKay, D., Asmundson, G.J.G.,
2020b. COVID stress syndrome: concept, structure, and correlates. Depress. Anxiety
37 (8), 706-714. https://doi.org/10.1002/da.23071.

Taylor, S., Fong, A., Asmundson, G.J.G., 2021. Predicting the severity of symptoms of the
COVID stress syndrome from personality traits: a prospective network analysis.
Front. Psychol. 12, 632227 https://doi.org/10.3389/fpsyg.2021.632227.

Tyrer, P., 2020. COVID-19 health anxiety. World Psychiatry: Official Journal of the
World Psychiatric Association (WPA) 19 (3), 307-308. https://doi.org/10.1002/
wps.20798.

UK Health Security Agency, 2020. Guidance for consumers on coronavirus (COVID-19)
and food. Last accessed 16th Setepmber from. https://www.gov.uk/government/pu
blications/guidance-for-consumers-on-coronavirus-covid-19-and-food/guidance-for-
consumers-on-coronavirus-covid-19-and-food.

UK Health Security Agency, 2021. Guidance COVID-19: cleaning in non-healthcare
settings outside the home. Last accessed 16th September 2023 from. https://www.go
v.uk/government/publications/covid-19-decontamination-in-non-healthcare-settin
gs/covid-19-decontamination-in-non-healthcare-settings.

Vermunt, J.K., 2017. Latent class modeling with covariates: two improved three-step
approaches. Polit. Anal. 18 (4), 450-469. https://doi.org/10.1093/pan/mpq025.

Weller, B.E., Bowen, N.K., Faubert, S.J., 2020. Latent class analysis: a guide to best
practice. J. Black Psychol. 46 (4), 287-311. https://doi.org/10.1177/
0095798420930932.

Wheaton, M.G., Prikhidko, A., Messner, G.R., 2020. Is fear of COVID-19 contagious? The
effects of emotion contagion and social media use on anxiety in response to the
coronavirus pandemic. Front. Psychol. 11, 567379 https://doi.org/10.3389/
fpsyg.2020.567379.

Wu, X., Nazari, N., Griffiths, M.D., 2021. Using fear and anxiety related to COVID-19 to
predict cyberchondria: cross-sectional survey study. J. Med. Internet Res. 23 (6),
€26285 https://doi.org/10.2196,/26285.

Ye, Y., Wang, R., Feng, D., Wu, R,, Li, Z., Long, C., Tang, S., 2020. The recommended and
excessive preventive behaviors during the COVID-19 pandemic: a community-based
online survey in China. Int. J. Environ. Res. Public Health 17 (19). https://doi.org/
10.3390/ijerph17196953.


https://doi.org/10.1002/hsr2.706
https://www.meddra.org/
https://doi.org/10.1016/j.janxdis.2020.102258
https://doi.org/10.3390/ijerph20042974
https://doi.org/10.3390/ijerph20042974
https://doi.org/10.1192/bjp.183.3.228
https://doi.org/10.1192/bjp.183.3.228
https://doi.org/10.1192/bjp.180.5.461
https://doi.org/10.1016/j.psychres.2020.113322
https://doi.org/10.1016/j.psychres.2020.113322
https://doi.org/10.1016/j.jad.2020.10.053
https://doi.org/10.1016/j.jad.2020.10.053
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/comparisonsofallcausemortalitybetweeneuropeancountriesandregions/28december2019toweekending1july2022
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/comparisonsofallcausemortalitybetweeneuropeancountriesandregions/28december2019toweekending1july2022
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/comparisonsofallcausemortalitybetweeneuropeancountriesandregions/28december2019toweekending1july2022
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/articles/comparisonsofallcausemortalitybetweeneuropeancountriesandregions/28december2019toweekending1july2022
https://doi.org/10.1016/S2215-0366(21)00151-6
https://doi.org/10.1016/S2215-0366(21)00151-6
https://qcovid.org/
https://qcovid.org/
https://doi.org/10.3390/ijerph19042189
https://doi.org/10.1017/s0033291702005822
https://doi.org/10.1017/s0033291702005822
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.jvb.2020.103445
https://doi.org/10.1016/j.jad.2020.08.002
https://doi.org/10.1002/da.23071
https://doi.org/10.3389/fpsyg.2021.632227
https://doi.org/10.1002/wps.20798
https://doi.org/10.1002/wps.20798
https://www.gov.uk/government/publications/guidance-for-consumers-on-coronavirus-covid-19-and-food/guidance-for-consumers-on-coronavirus-covid-19-and-food
https://www.gov.uk/government/publications/guidance-for-consumers-on-coronavirus-covid-19-and-food/guidance-for-consumers-on-coronavirus-covid-19-and-food
https://www.gov.uk/government/publications/guidance-for-consumers-on-coronavirus-covid-19-and-food/guidance-for-consumers-on-coronavirus-covid-19-and-food
https://www.gov.uk/government/publications/covid-19-decontamination-in-non-healthcare-settings/covid-19-decontamination-in-non-healthcare-settings
https://www.gov.uk/government/publications/covid-19-decontamination-in-non-healthcare-settings/covid-19-decontamination-in-non-healthcare-settings
https://www.gov.uk/government/publications/covid-19-decontamination-in-non-healthcare-settings/covid-19-decontamination-in-non-healthcare-settings
https://doi.org/10.1093/pan/mpq025
https://doi.org/10.1177/0095798420930932
https://doi.org/10.1177/0095798420930932
https://doi.org/10.3389/fpsyg.2020.567379
https://doi.org/10.3389/fpsyg.2020.567379
https://doi.org/10.2196/26285
https://doi.org/10.3390/ijerph17196953
https://doi.org/10.3390/ijerph17196953

	Characterising subgroups of people with severe COVID anxiety by latent profile analysis
	1 Introduction
	2 Methods
	2.1 Model development
	2.2 Measures
	2.3 Participants

	3 Results
	3.1 Model selection
	3.2 Clusters

	4 Discussion
	4.1 Strength and limitations

	5 Conclusions
	CRediT authorship contribution statement
	Funding statement
	Declaration of competing interest
	Acknowledgements
	References


