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Prevalence of post-traumatic stress disorder and common
mental disorders in health-care workers in England during
the COVID-19 pandemic: a two-phase cross-sectional study

Hannah R Scott*, Sharon A M Stevelink*, Rafael Gafoor, Danielle Lamb, Ewan Carr, loannis Bakolis, Rupa Bhundia, Mary Jane Docherty,
Sarah Dorrington, Sam Gnanapragasam, Siobhan Hegarty, Matthew Hotopf, Ira Madan, Sally McManus, Paul Moran, Emilia Souliou,
Rosalind Raine, Reza Razavi, Danny Weston, Neil Greenberg T, Simon Wesselyt

Summary

Background Previous studies on the impact of the COVID-19 pandemic on the mental health of health-care workers
have relied on self-reported screening measures to estimate the point prevalence of common mental disorders.
Screening measures, which are designed to be sensitive, have low positive predictive value and often overestimate
prevalence. We aimed to estimate prevalence of common mental disorders and post-traumatic stress disorder (PTSD)
among health-care workers in England using diagnostic interviews.

Methods We did a two-phase, cross-sectional study comprising diagnostic interviews within a larger multisite
longitudinal cohort of health-care workers (National Health Service [NHS] CHECK; n=23462) during the COVID-19
pandemic. In the first phase, health-care workers across 18 NHS England Trusts were recruited. Baseline assessments
were done using online surveys between April 24, 2020, and Jan 15, 2021. In the second phase, we selected a proportion
of participants who had responded to the surveys and conducted diagnostic interviews to establish the prevalence of
mental disorders. The recruitment period for the diagnostic interviews was between March 1, 2021 and Aug 27, 2021.
Participants were screened with the 12-item General Health Questionnaire (GHQ-12) and assessed with the Clinical
Interview Schedule-Revised (CIS-R) for common mental disorders or were screened with the 6-item Post-Traumatic
Stress Disorder Checklist (PCL-6) and assessed with the Clinician Administered PTSD Scale for DSM-5 (CAPS-5) for
PTSD.

Findings The screening sample contained 23462 participants: 2079 participants were excluded due to missing values on the
GHQ-12 and 11147 participants due to missing values on the PCL-6. 243 individuals participated in diagnostic interviews for
common mental disorders (CIS-R; mean age 42 years [range 21-70]; 185 [76%] women and 58 [24%] men) and 94 individuals
participated in diagnostic interviews for PTSD (CAPS-5; mean age 44 years [23-62]; 79 [84%] women and 15 [16%] men).
202 (83%) of 243 individuals in the common mental disorders sample and 83 (88%) of 94 individuals in the PTSD sample
were White. GHQ-12 screening caseness for common mental disorders was 52-8% (95% CI 51-7-53-8). Using CIS-R
diagnostic interviews, the estimated population prevalence of generalised anxiety disorder was 14-3% (10-4-19-2),
population prevalence of depression was 13-7% (10-1-18-3), and combined population prevalence of generalised anxiety
disorder and depression was 21-5% (16-9-26-8). PCL-6 screening caseness for PTSD was 25-4% (24-3-26-5). Using
CAPS-5 diagnostic interviews, the estimated population prevalence of PTSD was 7-9% (4-0-15-1).

Interpretation The prevalence estimates of common mental disorders and PTSD in health-care workers were
considerably lower when assessed using diagnostic interviews compared with screening tools. 21-5% of health-care
workers met the threshold for diagnosable mental disorders, and thus might benefit from clinical intervention.

Funding UK Medical Research Council; UCL/Wellcome; Rosetrees Trust; NHS England and Improvement; Economic
and Social Research Council; National Institute for Health and Care Research (NIHR) Biomedical Research Centre at
the Maudsley and King’s College London (KCL); NIHR Protection Research Unit in Emergency Preparedness and
Response at KCL.

Copyright © 2022 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY-NC-ND
4.0 license.

Introduction risk of infection, social isolation, and difficulties

During the COVID-19 pandemic, health-care systems
across the world have been subject to considerable
strain, which in turn has stimulated global efforts to
understand how this has affected health-care workers.
In addition to stressors common to all, including the

obtaining child care, clinical and non-clinical health-care
workers have faced distinct stressors such as overwork,
increased patient mortality, staffing difficulties,
inadequate personal protective equipment, potential
moral injury (ie, distress experienced due to a conflict
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Research in context

Evidence before this study

Numerous studies have examined the impact of the COVID-19
pandemic on the mental health and wellbeing of health-care
workers. We used a 2021 review of reviews consisting

of 13 systematic reviews and one umbrella review of
meta-analyses examining the prevalence of mental disorders

in health-care workers during the COVID-19 pandemic.

This review included studies published up to June 2, 2021; we
did an additional systematic search of PubMed Central and
MEDLINE for articles published between

June 2 and Nov 12, 2021, using the same search parameters and
inclusion criteria as the review. The search terms used were
"healthcare” "burnout”, “mental health”, “COVID-19” and
“SARS-CoV-2", in addition to the controlled vocabulary of the
database, and studies were included if they were English
language publications that contained a quantitative analysis
investigating the prevalence of anxiety, depression, burnout
syndrome, post-traumatic stress disorder (PTSD), sleep
disorders, and other mental health outcomes in health-care
workers during the COVID-19 pandemic. Our additional search
identified nine additional reviews. Included reviews had a wide
global reach and sampled a range of health-care worker
populations, often focusing on front-line staff. The reviews
provided estimates of several mental disorders: most commonly
anxiety and depression and less frequently PTSD. Prevalence
estimates of all three disorders varied widely (9-90% for anxiety,
5-65% for depression, and 7-37% for PTSD). Reviews also
examined a range of stress-related and sleep-related difficulties.

between one’s personal morals and actions observed or
undertaken), and the need to adapt working practices to
manage infection risk. Numerous studies estimating the
prevalence of mental disorders among health-care
workers have been conducted since the start of the
COVID-19 pandemic.! An umbrella review of evidence
from the COVID-19 pandemic and previous viral
outbreaks demonstrated highly heterogeneous estimates
of prevalence of mental disorders." Pooled prevalence
estimates of anxiety and depression were commonly
used, but varied substantially (9-90% for anxiety;
5-65% for depression). Post-traumatic stress disorder
(PTSD) was less commonly assessed, with prevalence
estimates between 7 and 37%.

This evidence is largely based on online surveys using
screening tools for mental disorders. Generally,
a screening tool is a brief measure that identifies so-called
caseness, on the basis of mental health symptoms,
characteristics, or traits. Typically, a cutoff score is used
as an indicator of probable mental disorder or clinically
significant symptoms.? This method allows for relatively
rapid and low-cost data collection with large samples.
However, many of the validated screening tools widely
used in mental health research favour sensitivity over
specificity and therefore have low positive predictive
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The individual studies described in the reviews were typically
cross-sectional and employed a range of screening tools to
assess PTSD, depression, and anxiety, and were commonly
administered through self-report online surveys.

Added value of this study

The diagnostic interviews used in this study provide a more
accurate estimate of prevalence than previous studies using
screening tools, since cutoff scores on screening tools favour
sensitivity over specificity. Using a two-phase epidemiological
design as a practical methodological approach to generate
accurate estimates of the prevalence of common mental
disorders and PTSD in a population of health-care workers
broadly representative of the National Health Service workforce
in England in terms of ethnicity, age, sex, and clinical role, we
found the prevalence of depression was 13-7%, generalised
anxiety disorder was 14-3%, and PTSD was 7-9%. The combined
prevalence of depression and generalised anxiety

disorder was 21-5%.

Implications of all the available evidence

Self-report screening surveys conducted among health-care
workers during the pandemic have overestimated the
prevalence of mental disorders. However, the findings from
diagnostic interviews suggest a considerable number of health-
care workers have a diagnosable mental disorder

(eg, depression, generalised anxiety disorder, or PTSD) that
might benefit from a clinical intervention.

value,’ and thus are likely to overestimate the true
prevalence of mental disorders.*

Diagnostic interviews, in which trained interviewers
use structured tools to assess patients by operation-
alising diagnostic criteria, are considered the gold
standard for identification of mental disorders.’ These
assessments are more resource intensive and in general
more extensive than screening tools. A two-phase epi-
demiological survey design® enables efficient and
accurate estimation of prevalence by using surveys to
screen for disorder in a sample of participants from a
target population, followed by structured diagnostic
interviews administered to a proportion of participants
who completed the screening measure and were
selected according to their response on the initial
survey.

Considering the wide variation in estimates of
prevalence of mental disorders among health-care
workers during the COVID-19 pandemic, obtaining an
accurate understanding of the burden caused by mental
illness in this population is important to plan for the
scale and nature of clinical resources required, and to
help direct preventative approaches. In this study, we
aimed to estimate the prevalence of «clinically
diagnosable common mental disorders and PTSD
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among health-care workers in England during the
COVID-19 pandemic using diagnostic interviews.

Methods

Study design and participants

We nested a two-phase cross-sectional survey within
National Health Service (NHS) CHECK, a prospective
cohort study examining the health and wellbeing of
health-care workers during the COVID-19 pandemic.
Full details of this study are outlined in a protocol paper.
Briefly, in the first phase we recruited health-care workers
across 18 NHS Trusts to a longitudinal study assessing
the psychosocial impact of the pandemic. An NHS Trust
is an organisational unit within the NHS of England and
Wales, generally serving either a geographical area or
offering specialist services. Baseline assessments were
done using online surveys between April 24, 2020, and
Jan 15, 2021. We included both acute and mental health
NHS Trusts. In the second phase, we selected a
proportion of participants who had responded to the
surveys and conducted diagnostic interviews to establish
the prevalence of mental disorders.

The recruitment period for the diagnostic interviews
was between March 1, 2021, and Aug 27, 2021. We
identified eligible participants through a database of
NHS CHECK participants who had completed the
baseline assessment for NHS CHECK and who had
given permission to be contacted about further research.
At the baseline assessment, participants filled in
validated screening tools for mental disorders: the
12-item General Health Questionnaire (GHQ-12) to
screen for common mental disorders (including
depression and anxiety) and the 6-item Post-Traumatic
Stress Disorder Checklist (PCL-6) to screen for PTSD.
Consistent with previous studies, we oversampled cases
for the diagnostic interviews, compared with non-cases,
whereby 50% of invited interviewees met probable
caseness on the GHQ-12 or PCL-6 administered at
baseline.** The other 50% of invited interviewees did not
meet probable caseness on either of these screening
tools.

We used the same method to separately recruit
two samples of health-care workers until the desired
sample size for each of the diagnostic interviews was
reached; one sample was assessed for prevalence of
common mental disorders and one for prevalence of
PTSD. Eligible participants were stratified by NHS Trust
and probable caseness on the basis of the baseline
scores derived from the GHQ-12 and PCL-6. To ensure
that the sample reflected the characteristics of the main
NHS CHECK sample, we recruited the same proportion
of participants from each NHS Trust, inviting a random
selection of health-care workers who had completed the
GHQ-12 and PCL-6 baseline assessments from each
NHS Trust. However, over the course of the recruitment
period certain groups of interest were less responsive,
in particular health-care workers from ethnic minority

backgrounds. Therefore, to ensure that the diagnostic
interview samples reflected the characteristics of the
main NHS CHECK sample (ie, NHS Trust, clinical role,
age, sex, and ethnicity) and to ensure generalisability of
the study to the wider health-care worker population, we
targeted underrepresented groups for inclusion in the
interview samples, randomly selecting from a list of
health-care workers with these required characteristics.
Potentially eligible participants were emailed an
invitation to participate and an information sheet;
individuals who responded confirming interest could
book an interview slot via an online calendar, and
subsequently completed a consent form. Ethical
approval for this study was granted by the Health
Research Authority (20/HRA/210, IRAS: 282686) and
the Research and Development department of each
local Trust.

Procedures
NHS CHECK baseline assessment data from the PCL-6’
were used to identify participants with or without
probable PTSD, whereby a score of 14 or higher was
considered to indicate caseness. The GHQ-12,°
scored 0-0-1-1, was used to identify individuals with or
without probable common mental disorders, whereby a
score of 4 or higher was considered to indicate
caseness."” The GHQ has strong psychometric
properties compared with other such tools, and since
anxiety and depression are generally the most prevalent
mental disorders, using the scores on the GHQ as an
indicator for probable common mental disorders is
Valid.lo,ll,ll

The past-month version of the Clinician Administered
PTSD Scale for the DSM-5 (CAPS-5)* was used to assess
participants for PTSD during the diagnostic interview.
The CAPS-5 is a structured interview tool comprising
30 items across seven criteria referring to symptoms in
the previous month. Diagnostic status for each
participant was determined according to the CAPS-5
manual and consistent with DSM-5 rules, accounting for
the presence of symptoms across each criterion, duration
of symptoms, the extent to which symptoms are trauma
related, and overall impairment and distress. The CAPS-5
has been shown to have good psychometric properties.”

The Clinical Interview Schedule-Revised (CIS-R)* was
used to assess participants for common mental disorders
during the diagnostic interview. The CIS-R is a structured
assessment tool that assesses 14 symptom groups related
to common mental disorders in modules that branch
according to responses. All modules of the tool were
administered, although only the depression and anxiety
modules were used in the analysis for this study.
Diagnostic status for each participant was determined
according to the CIS-R manual,” using an algorithm to
calculate status in accordance with ICD-10 rules for
diagnosis of mild-to-severe depression and generalised
anxiety disorder. The CIS-R has been shown to have good
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psychometric properties’ and has been used previously
with a population of UK health-care workers to validate
the GHQ-12.

Diagnostic interviews conducted during phase two of
the survey were done over the telephone or Microsoft
Teams videoconferencing software with one of three
study researchers (HRS, SH, or ES), each of whom had
completed training in administering the CIS-R and
CAPS-5 tools. Interviews typically lasted between 20 min
and 1 h. Interviewers recorded interviewees’ responses
using Qualtrics survey software and interviews were
audio recorded in case of a need for verification.
Participants who completed the interview received a
£25 gift voucher in recognition of time volunteered for
the study.

The primary outcome was population prevalence of
common mental disorders and PTSD.

Statistical analysis

We aimed to recruit 94 participants to take part in the
CAPS-5 and 250 participants for the CIS-R interviews.
For CIS-R, the required sample size was derived via a
simulation study. The simulation study repeated all
stages of the two-stage design including: (1) simulating
caseness of the screening measure based on descriptive
statistics for existing NHS CHECK respondents;
(2) drawing subsamples of varying sizes; (3) simulating
caseness from diagnostic interviews based on expert
opinion and previous studies;"* and (4) conducting the
two-stage procedure where we weighted the interview
sample (using raking weights) to estimate population
prevalence and 95% CIs. These steps were repeated
(1000 times) to provide estimates of the uncertainty of
the prevalence estimate under differing scenarios.

We used descriptive statistics to describe outcome
scores overall and by age group, sex, ethnic group, and
clinical role. We compared the profile of the NHS
CHECK screening sample with the diagnostic interview
samples and with the target population of NHS staff at
all participating Trusts in NHS CHECK.

We used a two-phase design to estimate the population
prevalence of common mental disorders and PTSD.**
First, we calculated the prevalence of probable common
mental disorders and PTSD using the screening tools
(GHQ-12 and PCL-6). The prevalence of a combined
measure of any mental disorder was calculated based on
screening positive on at least one of the screening
measures (GHQ-12 or PCL-6). Second, we calculated the
prevalence using diagnostic interviews (CIS-R for
generalised anxiety disorder or depression and the
CAPS-5 for PTSD). We also calculated a combined
caseness measure (generalised anxiety disorder and
depression) by combining the prevalence of both
outcomes on the CIS-R. Third, to estimate population
prevalence, we post-stratified caseness from the
diagnostic  interviews using information from
the screening measures (GHQ-12 or PCL-6 prevalence)

www.thelancet.com/psychiatry Vol 10 January 2023

and applied a finite population correction based on total
population size (n=21383).”

The prevalence of each outcome after diagnostic
interviews (CIS-R for generalised anxiety disorder or
depression and the CAPS-5 for PTSD) are presented as
proportions and 95% Cls. To account for differences
between the screening cohort and the target population,
all estimates were weighted. Missing values were
excluded from the estimation of the point prevalences
and associated Cls.

Survey weights were derived to account for differences
between the baseline NHS CHECK cohort and the target
population (NHS staff at all participating Trusts in
NHS CHECK) by age (<30, 3140, 41-50, 51-60, and
261 years), sex (female or male), ethnic group (White,
Black, Asian, Mixed, and Other), and clinical role (clinical
or non-clinical). Information on these characteristics in
the population were provided by human resources
departments for each participating NHS Trust. Weights
were derived by (1) harmonising information on the
variables (age, sex, ethnicity, and clinical role) from
the administrative records with corresponding variables
from the survey; (2) imputing missing information in
these variables among survey respondents using k-nearest
neighbours (k=5) with the VIM package for R;
(3) generating weights using iterative proportional fitting
(ie, raking) with the survey package for R (version 4.1.0);
(4) trimming extreme weights, such that individual
weights greater than W, were fixed at W, where W.. equals
the median weight plus five times the IQR. Two procedures
were used: (1) post-stratification to estimate prevalence in
the larger screening sample based on prevalence in the

23462 participants included in NHS CHECK
cohort study

11495 excluded

| 2079 missing data for GHQ-12*
11147 missing data for PCL-6*

4

11 967 eligible for invitation to participate
in diagnostic interview

v v

1560 invited to diagnostic interviews

for common mental disorders for PTSD

1063 invited to diagnostic interviews

1317 not interviewed

A 4 y

969 not interviewed

243 interviewed using CIS-R

94 interviewed using CAPS-5

Figure: Overview of participants invited to the diagnostic interviews

NHS=National Health Service. GHQ-12=12-item General Health Questionnaire. PCL-6=6-item Post-Traumatic

Stress Disorder checklist. PTSD=post-traumatic stress disorder. CAPS-5=Clinician Administered PTSD Scale for the
DSM-5. CIS-R=Clinical Interview Schedule-Revised. *Not mutually exclusive; some individuals were missing data

for both the GHQ-12 and PCL-6.
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NHS CHECK screening sample*

Depression and anxiety ~PTSD diagnostic

NHS CHECK baseline

(n=23462) diagnostic interview interview sample  human resources
sample (n=243) (n=94) data (n=152228)
n (%) Proportion of
participants with no
missing data, %

Age, years
<30 4464 (19-03%) 20-23% 3(21-81%) 16 (17-02%) 32777 (21-53%)
31-40 5084 (21-67%)  23-05% 3(21-81%) 17 (18-09%) 39272 (25-80%)
41-50 5771(2460%)  26:16% 64(26:34%) 27 (28-72%) 36417 (23-92%)
51-60 5400 (23-02%)  24-48% 66 (27-16%) 30 (31:91%) 33591 (22:07%)
261 1342 (572%) 6-08% 6 (2:47%) 3(319%) 10010 (6-58%)
Missing 1401 (5-97%) 1(0-41%) 1(1-06%) 161 (0-11%)
Sex
Male 4300 (18:33%) 18-72% 58 (23-87%) 15 (15-96%) 40599 (26-67%)
Female 18673 (79:59%) 81-28% 185 (76-13%) 79 (84-04%) 111629 (73:33%)
Missing 489 (2:08%)
Ethnicity
Whitet 19732 (84-10%) 85-62% 202 (83-13%) 83(88-30%) 107373 (70-53%)
Blackt 1004 (4-28%) 4-36% 12 (4-94%) 3(3:19%) 12348 (8:11%)
Asian§ 1527 (6-51%) 6-63% 16 (6-58%) 5(5:32%) 18190 (11-95%)
Mixed 566 (2-41%) 2.46% 10 (4-12%) 2(2:13%) 3254 (2:14%)
Other 217 (0:92%) 0-94% 3(123%) 1(1-06%) 3906 (2:57%)
Missing 416 (1-77%) 7157 (470%)
Main role
Clinical 14730 (62:78%) 63-74% 166 (68:31%) 64 (68-09%) 110424 (72-54%)
Non-clinical 8378 (35:70%) 36:26% 77 (31-:69%) 30(31-91%) 40721 (26-75%)
Missing 354 (1-51%) 1083 (0-71%)
Setting
Accident and emergency 335 (1-44%) 1.58% 6 (2:47%) 3(3-19%) NA
ICU or critical care 839 (3:39%) 3-74% 9 (3:70%) 29 (30-85%) NA
Other hospital 13446 (5439%)  59-91% 132 (54-32%) 37(39-36%) NA
Community 6717 (2717%)  29:93% 86 (35:39%) 21(22:34%) NA
Non-patient-facing 1088 (4-40%) 4-85% 9 (3:70%) 4 (4-26%) NA
Missing 2276 (9-21%) 1(0-41%) NA
Pay gradeq]
<£30000 (AfC pay scale <5) 7336 (29-68%)  37:06% 67 (27-57%) 21 (22:34%) NA
>£30000 (AfC pay scale =6 including 12461 (50-41%) 62:94% 153 (62:96%) 62 (65:96%) NA
medical pay scales)
Missing 4924 (19:92%) 23(9-47%) 11 (11-70%) NA
GHQ-12
Screen positive 11290 (48:12%) 52.80% 132 (54-32%) NA NA
Screen negative 10093 (43-02%) 4720% 111 (45-68%) NA NA
Missing 2079 (8:86%) NA NA
PCL-6
Screen positive 2908 (12:39%) 23-61% NA 36 (38:30%) NA
Screen negative 9407 (40-09%) 7639% NA 58 (61-70%) NA
Missing 11147 (47-51%) NA NA

Data are n (%). NHS=National Health Service. PTSD=post-traumatic stress disorder. ICU=intensive care unit. NA=not applicable. AfC=Agenda for change. GHQ-12=12-item
General Health Questionnaire. PCL-6=6-item Post-Traumatic Stress Disorder checklist. *Full NHS CHECK baseline cohort. tWhite English, Welsh, Scottish, Northern Irish, or
British. $Black, African, Caribbean, or Black British. §Asian or British Asian. §[Pay scale was dichotomised at approximately the median national average wage in the UK

(£30472),” using the AfC pay scales”and medical pay scales.”

Table 1: Demographic baseline characteristics of the study samples

www.thelancet.com/psychiatry Vol 10 January 2023
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diagnostic interviews sample; (2) application of survey
weights to the screening sample to correct for differences
between this sample and the target population. These two
procedures (post-stratification and survey weighting) were
combined to give a final, weighted estimate of prevalence
in the population.

The screened point prevalence of each of the outcomes
was tabulated after the weighted continuous outcome
scores were dichotomised by predetermined cutoffs
(=4 for GHQ-12 and =14 for PCL-6) and survey set using
Stata statistical software (version 16.0). Survey setting
enabled valid inference to be made from the screening
sample to the population risk, taking into account
clustering at the NHS Trust level; this was done by using
the individual level weights and then post-stratifying
using the NHS Trust sizes.

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.

Results

The screening sample contained 23462 participants (of a
possible population of 152228 [overall response rate to
NHS CHECK 15-4%)]): 2079 participants were excluded
due to missing values on the GHQ-12 and 11147 participants
due to missing values on the PCL-6. 243 individuals
participated in diagnostic interviews for common mental
disorders (CIS-R) and 94 individuals participated in
diagnostic interviews for PTSD (CAPS-5; overall response
rate to diagnostic interviews 12-9%; figure). Individuals
who were missing GHQ-12 or PCL-6 values were more
likely to be non-White than White (11-50% vs 6-76% for
GHQ-12; 62-34% vs 44-06% for PCL-6; data not shown).
No marked differences were identified among individuals
with missing values versus those without missing values in
terms of age, role, or sex.

The demographic compositions of the screening
sample, of the two diagnostic interview samples (common
mental disorders and PTSD), and of all NHS staff at the
participating NHS Trusts are shown in table 1. The
two diagnostic interview samples were relatively similar
to the screening sample: the majority of the samples were
White, female, and clinical staff, with larger proportions
of younger participants than older participants, and a
larger proportion of staff earning an annual salary of
more than £30000. The composition of the common
mental disorders sample was similar to the screening
sample with regard to clinical setting (eg, Accident and
Emergency, intensive care unit [ICU], or other), but the
PTSD sample contained a larger proportion of individuals
who worked in ICUs than the screening sample. People
from a White ethnic background were over-represented
in the interview samples compared with the composition
of all NHS staff across the 18 participating NHS Trusts.
Of the PSTD diagnostic interview sample,

www.thelancet.com/psychiatry Vol 10 January 2023

Scale Cohort Prevalence, %
(95% Cl)

Common mental disorders GHQ-12 Screening 52-8% (51.7-53-8)

PTSD PCL-6 Screening 25-4% (24-3-26-5)

Any mental disorder (PTSD or common  PCL-6 or Screening 53:9% (52-9-54-9)

mental disorders) GHQ-12

Generalised anxiety disorder CIS-R Diagnosticinterview  14-3% (10-4-19-2)

Depression CIS-R Diagnostic interview 13-7% (10-1-18-3)

Generalised anxiety disorder or CIS-R Diagnostic interview 21.5% (16-9-26-8)

depression

PTSD CAPS-5 Diagnostic interview 7-9% (4-0-15-1)
Sample was weighted to ensure it was representative with respect to age, sex, ethnicity, and clinical role. Participants
with missing values in outcome scores were excluded for each calculation of the outcome. GHQ-12=12-item General
Health Questionnaire. PTSD=post-traumatic stress disorder. PCL-6=6-item Post-Traumatic Stress Disorder checklist.
CAPS-5=Clinician-Administered PTSD scale for DSM-5. CIS-R=Clinical Interview Schedule-Revised.
Table 2: Weighted point prevalences of screening and diagnostic measures

36 (38-30%) of 94 met criteria for caseness on the PCL-6
at baseline, and 132 (54-32%) of 243 individuals in the
common mental disorders diagnostic interview sample
met criteria for caseness on the GHQ-12 at baseline.

The prevalence of GHQ caseness in the screening
sample was 52-8% (95% CI 51-7-53-8; table 2). Using
the CIS-R questionnaire as a gold standard, the
population validated prevalence of generalised anxiety
disorder was estimated to be 14-3% (10-4-19-2) and of
depression was estimated to be 13-7% (10-1-18-3). The
combined population validated prevalence of generalised
anxiety disorder and depression derived from the CIS-R
questionnaire was 21-5% (16-9-26-8). The prevalence of
PTSD (using the PCL-6 outcome measure) in our
screening sample was 25-4% (24-3-26-5), whereas
the population validated prevalence using the
CAPS-5 questionnaire as a gold standard was estimated
to be 7-9% (4-0-15-1). The screening prevalence of any
mental disorder was 53-9% (52-9-54-9).

Discussion

As part of a large health and wellbeing survey of
health-care workers in England during the pandemic, we
used a two-stage epidemiological survey design in which
health-care workers completed both self-report screening
measures using standard cutoffs and diagnostic
interviews for mental disorders (eg, depression, gen-
eralised anxiety disorder, and PTSD). The prevalence of
these mental disorders within our sample was higher
when using a screening tool (GHQ-12 or PCL-6) than
when using a diagnostic interview tool (CIS-R or
CAPS-5). For common mental disorders, the screening
prevalence was 52-8% whereas when using the
diagnostic interview, the population validated prevalence
was 14-3% for generalised anxiety disorder and
13-7% for depression. The combined prevalence of dep-
ression and generalised anxiety disorder was 21-5%. For
PTSD, the screening prevalence was 25-4%, whereas the
population validated prevalence of PTSD using
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the diagnostic interview was 7-9%. These findings
suggest that the screening tools with commonly used
cutoff scores, utilised by many studies, substantially
overestimate the prevalence of mental disorders.

Our estimated population prevalences of common
mental disorders and PTSD at the population level were
substantially lower than estimates from other UK studies
of health-care workers (eg, front-line health-care workers,
social care staff, and ICU staff) using self-report screening
tools®* and studies that included samples with sizeable
groups of non-front-line health-care workers.** Lower
prevalence estimates when using diagnostic interviews
are consistent with previous pre-pandemic studies that
have found screening tools overestimate prevalence.”*
Studies of mental disorder in health-care workers using
screening tools are likely to have over-labelled distress as
diagnosable disorder, which is an important distinction
regarding treatment decisions and service planning.
Non-professional, team-based interventions and support
are preferable for managing distress symptoms, with
professional care from mental health professionals being
more suitable for individuals with a diagnosable
disorder.”® Overestimating the prevalence of mental
disorders is unhelpful, with the risk of over-treatment and
inappropriate medicalisation of distress.**

To the best of our knowledge, this is the only study
done during the COVID-19 pandemic to use a two-phase
epidemiological design to estimate the prevalence of
depression, generalised anxiety disorder, and PTSD in
health-care workers in England. One published study by
Wild and colleagues® of UK health-care workers used
diagnostic interviewing to estimate prevalence of PTSD
(44%) and depression (39%) in a sample of 103 front-line
health-care workers in England, only interviewing
individuals who scored above clinical cutoffs on the
PTSD Checklist for DSM-5* and Patient Health
Questionnaire-9 screening tools using the Structured
Clinical Interview for DSM-5.* The study did not
calculate the true population prevalence and prevalence
estimates were markedly higher than those found in our
study, which might be explained by the use of different
diagnostic tools, differences in sample characteristics,
and the use of convenience sampling. The sample used
by Wild and colleagues consisted primarily of front-line
ambulance staff and nurses, recruited from four NHS
Hospitals and Ambulance Trusts, limiting generalisability
to the wider population of health-care workers. The
authors found that most participants diagnosed with
PTSD reported an index event that happened before the
COVID-19 pandemic, whereas major depressive disorder
symptoms seemed to have developed over the course of
the pandemic.”* We were unable to explore time of onset
for the mental health outcomes of interest or the index
event for PTSD in this study.

A major strength of our study was that our sample was
weighted using administrative data to improve the
representativeness of survey respondents to the target

population in terms of ethnicity, age, sex, and clinical
role. Although the response rate to the NHS CHECK
cohort was only 15-4%, we believe it is the highest
reported response rate when compared with similar
studies that had a known, identifiable, and inclusive
target population. The characteristics of our NHS CHECK
sample are broadly comparable with NHS workforce
statistics at the national level regarding ethnicity, age,
sex, and clinical role.*® We also included both clinical and
non-clinical staff in recognition of the burden that all
health-care workers have faced during the pandemic.
Acute and mental health NHS Trusts were included in
NHS CHECK cohort, therefore exposures to some of the
challenges associated with the pandemic would have
been experienced differently, for example, by clinical staff
working in an ICU, or emergency department, when
compared with staff working on an acute psychiatric
inpatient unit. Our research could be used in conjunction
with findings from other studies that identify which
particular groups of health-care workers might be at an
increased risk of mental disorders, similar to previous
work published by the NHS CHECK team,”® which
showed that nurses, younger health-care workers,
women, and individuals exposed to morally injurious
events were at increased risk. The prevalence estimates
reported in these studies are likely to be overestimations
due to the use of screening tools; however, the
identification of risk groups would remain valid.

Our study was limited by several factors. The study was
based on participants from 18 NHS Trusts who had
completed the screening tools (GHQ-12 and PCL-6) at
baseline. Although the sampling procedures were
designed to provide a representative sample of health-
care workers within each participating site, we did not
include a random sample of English hospitals. We also
had a relatively low response rate to the diagnostic
interview study (12-9%), and participants were self-
selected responders to an already self-selected sample
from our cohort study.” Previous research has shown that
people with mental disorders are less likely to take part in
research, and this might have led to an underestimation
of our prevalence estimates.” Furthermore, individuals
from minority ethnic backgrounds were less likely to
have completed the PCL-6 or GHQ-12 during the
NHS CHECK baseline assessment, possibly resulting in
a selection bias, despite targeted recruitment efforts to
increase the number of participants from a minority
ethnic background for the diagnostic interviews. It is
important to note that the confidence interval for the
population prevalence estimate of PTSD was wide due to
a small sample size, resulting in a less precise prevalence
estimate. A larger number of participants had missing
values on the PCL-6 than the GHQ-12 since the PCL-6
was only included in the second, optional part of the
baseline questionnaire instead of the first, compulsory
part of the baseline questionnaire. We offered a short and
long version of this baseline questionnaire taking into
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consideration pressures of working in a health-care
setting during the pandemic and participant burden.

A further limitation that applies to all studies that focus
on health-care workers alone is the possibility of a
contextual bias or framing effect, which applies to studies
that focus on any specific workforce, such as health-care
workers, teachers, police, military personnel, and others.*
In such studies, prevalence estimates of mental disorders
are higher than occupation-specific prevalences extracted
from larger true population studies in which occupation is
collected as an incidental variable. This has been
supported by more research on the impact of COVID-19,
where population studies reported lower prevalence
estimates in health-care workers than did surveys of
health-care workers specifically. Use of diagnostic
interviews might reduce this systematic bias by providing
a more rigorous assessment of mental disorder, but this is
unlikely to eliminate bias completely. Furthermore, no
data were available from assessment points before the
COVID-19 pandemic, thus we are unable to draw
conclusions as to whether the prevalence of common
mental disorders and PTSD in this population has
changed since the start of the pandemic; the study was
also not sufficiently powered to examine differences
between subgroups (such as clinical and non-clinical staff,
type of NHS Trust, or clinical speciality) due to careful
consideration about what was feasible within the time and
resources available. A larger study could support or refute
the risk factors highlighted in previous research.” We did
not directly assess individuals’ need for treatment and
cannot be certain what proportion of individuals might
benefit from formal treatment. Another limitation was the
time lag between the baseline assessment of NHS CHECK
for common mental disorders and PTSD and the
diagnostic interview study (mean 265 days [SD 8]).
Symptoms for some participants might have naturally
eased over time, whereas other participants could have
developed symptoms of a mental disorder. The
longitudinal data of NHS CHECK indicate that despite
slight variations in the screening prevalence of common
mental disorders and PTSD, depending on the timing of
the follow-up assessments, these prevalences remained
relatively stable.® Taken together, we believe that our
results indicate a true overestimation of common mental
disorders and PTSD prevalence when using screening
measures compared with diagnostic interviews.

In summary, we found that previous self-report
prevalence estimates of common mental disorders and
PTSD in health-care workers in England during the
pandemic are likely to have been overestimated. However,
our data show that 21-5% of health-care workers meet
criteria for a diagnosable mental disorder. Although
evidence suggests that health-care workers operating in
challenging environments will often work through
potentially traumatic events without the need for clinical
intervention,” considering the known association
between diagnosable mental disorders and poor
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workplace functioning, we suggest that it might be
helpful to provide treatment promptly for health-care
workers with diagnosable mental disorders.” This
approach is likely to both benefit health-care workers
themselves and ensure quality of care for patients by
maintaining a well functioning workforce. More broadly,
researchers seeking to assess psychiatric symptoms
using self-report screening tools in novel contexts should
carefully consider cutoff scores on screening tools, and
ideally complete further validation work to correctly
calibrate measures to be appropriately sensitive. It can be
unhelpful to report results from self-report tools since
they might cause alarm and inappropriate allocation of
scarce resources. Additionally, the variation in important
prognostic indicators (past mental illness, urbanicity of
clinical service provision, length of clinical contact) needs
to be investigated if timely resources and treatments are
to be provided to a population with high prevalence of
mental distress. Further longitudinal research should be
carried out to ascertain whether estimates of common
mental disorders and PTSD among health-care workers
exist before they start their role, are sustained during
employment, or decrease over time.
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