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Abstract

Background. The COVID-19 pandemic raised concerns about the mental health of an already
burdened healthcare workforce. This study examined mental health trajectories among health-
care workers (HCWs) across the pandemic and identified personal and employment factors
associated with different symptom patterns.

Methods. Longitudinal data were drawn from the NHS CHECK cohort, including clinical and
non-clinical staff from 18 NHS Trusts in England (April 2020—April 2023). Growth curve
and growth mixture models identified latent classes of HCWs characterized by distinct
trajectories of probable common mental disorders. Secondary outcomes included anxiety,
depression, alcohol misuse, and post-traumatic stress symptoms. Logistic regression exam-
ined associations between baseline personal and employment characteristics and class
membership.

Results. The analytical sample included 22,764 participants. For each outcome, growth mixture
models identified two latent classes. Approximately 31% of HCWSs experienced persistently
high symptoms of probable common mental disorders, while 69% experienced persistently
low symptoms. Similar patterns were observed for secondary outcomes, with small subgroups
demonstrating worsening symptoms followed by improvement. Logistic regression analyses
showed that being female, younger, single, working as a nurse, or having a pre-existing mental
health diagnosis increased the odds of belonging to a high symptom class. Perceived support
from colleagues and managers was protective.

Conclusions. While many HCWs reported consistently low mental health symptom levels,
almost a third belonged to a latent class characterized by persistently high symptoms across all
time points. These findings underscore the need for mental health support for vulnerable HCW
groups, embedded within routine NHS practice rather than limited to crisis periods.

Introduction

The COVID-19 pandemic raised concerns about the mental health of healthcare workers
(HCWs), a workforce that was already experiencing high levels of occupational stress prior to
the pandemic (Almeida-Meza, Ledden et al., 2025; Sevold et al., 2021). Understanding how the
mental health of HCWs has changed over time, and the factors influencing these changes, is
critical for informing support strategies and safeguarding workforce sustainability.

Throughout the pandemic, international and UK studies reported high prevalence of anxiety,
depression, and Post-Traumatic Stress Disorder (PTSD) among HCWs, often exceeding rates
seen in the general population both before and during the COVID-19 pandemic. For example,
pooled prevalence estimates from systematic reviews and meta-analyses have ranged from 24% to
68% for anxiety, 12% to 56% depression, and 20% to 31% for PTSD (Huang et al., 2024; Magbali
et al., 2024; Marvaldi et al., 2021; Vizheh et al., 2020). These estimates are in line with levels of
mental health symptoms found in HCWs in previous health emergencies (Kisely et al., 2020; Preti
et al.,, 2020) and are higher than the estimates from the general population before (4.4% anxiety
and 3.6% depression) and during (27% for anxiety, 28% for depression, and 24% for PTSD) the
COVID-19 pandemic (Nochaiwong et al., 2021; WHO, 2017).
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In the UK, even prior to COVID-19, HCWs were already at
increased risk of mental health problems, with studies reporting
prevalence ranging from 27% to 48% for anxiety, 7% to 38% for
depression, and 8% to 14% for PTSD, depending on medical
specialty (Imo, 2017; Kinman & Teoh, 2018). While it might be
expected that frontline HCWs would experience more substantial
mental health problems due to the nature of their work, there is
conflicting evidence about this (Pierce et al., 2020). To date, much
research has considered only clinical staff, limiting generalizability.
Furthermore, nearly all previous studies finding high levels of poor
mental health among HCWs have relied on data from the first wave
of the pandemic, cross-sectional data, limited sample sizes, over-
reliance on convenience samples, or data with a short duration of
follow-up (Greenberg et al., 2021; Manchia et al., 2022).

The NHS CHECK study aimed to address these evidence gaps by
including a substantial sample of nationwide HCWs in 18 partici-
pating Trusts (clinical and non-clinical) and providing longitudinal
data collected from near the start of the pandemic (April 2020) until
May 2023. The study addressed the following research questions:

1.  What was the average trajectory of mental health symptoms
among HCWs across the COVID-19 pandemic?

2. Were there latent subgroups of HCWs characterized by dif-
ferent symptom trajectories over time?

3. Which personal (e.g. age, sex, relationship status, pre-existing
mental health conditions) and organizational factors (e.g. role,
perceived support) are associated with membership to higher-
symptom trajectories?

We hypothesized that most HCWs would experience elevated mental
health symptoms early in the pandemic, with symptoms subsiding
over time. We further hypothesized the presence of distinct subgroups,
including one characterized by persistently worse or more prolonged
symptoms. This higher-symptom subgroup was expected to comprise
younger, female, and single individuals, those with a pre-existing
mental health condition, those in lower occupational roles, and those
reporting lower perceived support from colleagues and managers.

Methods
Study design and population

We used a longitudinal cohort study design to investigate the
trajectories of mental health symptoms among HCWs. Latent
growth curve models (LGCMs) described the average trajectory
of mental health symptoms, and growth mixture models (GMMs)
identified subpopulations of HCW's who follow different symptom
trajectories over time (Herle et al., 2020).

We included respondents to the NHS CHECK cohort as defined
in the study protocol (Lamb et al, 2021). In summary, all staff
working at 18 participating NHS Trusts across England were invited
to participate. The baseline data collection was from April 2020 to
January 2021. Follow-up data were collected approximately 6 months
(data collection closed on August 2021), 12 months (data collection
closed on February 2022 — including the replenishment cohort who
joined at this stage), and 32 months (data collection closed on May
2023) after their baseline. The replenishment cohort was comprised
of HCWs from participating NHS Trusts who had not taken part at
baseline but completed the same survey instruments at the 12-month
wave. They were included to mitigate attrition and maintain repre-
sentativeness over time.

Participants were only included in this analysis if they had com-
pleted the baseline questionnaire and had complete sex, ethnicity, age,
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role, and Trust data to be weighted in the dataset (Lamb et al., 2021;
see Supplementary Table 1).

Ethical approval for the NHS CHECK study was granted by the
Health Research Authority (reference: 20/HRA/2107, IRAS: 282686)
and local Trust Research and Development approval. Informed
consent was collected electronically prior to participation.

Outcome of interest

All outcomes were assessed at baseline (April 2020-January 2021)
and approximately 6, 12, and 32 months later, using the same
measures at each wave.

Our primary outcome was the prevalence of probable common
mental disorders measured using the General Health Questionnaire
(GHQ-12) (Goldberg & Hillier, 1979). This was included as the total
score (0—12) to model the average trajectories and dichotomized for
temporal trends analysis, with scores of four and above indicating
probable mental disorder. There was a small typographical error
in one response option to the GHQ-12 (baseline, 6 months, and
12 months). Separately, we tested the impact of this error through
an RCT on overall GHQ score and found scores were unaffected
by this error (Croak et al., 2024).

Our secondary outcomes included measures of anxiety,
depression, problem drinking, and PTSD. Anxiety was assessed
using the Generalized Anxiety Disorder scale (GAD-7) (Spitzer,
Kroenke, Williams, & Lowe, 2006), with a total scale ranging
from 0 to 21. Scores of 10 or above were considered indicative of
symptomatology consistent with anxiety disorder (caseness).
Depression was measured using the Patient Health Question-
naire (PHQ-9) (Kroenke, Spitzer, & Williams, 2001), with a total
score ranging from 0 to 27. Scores of 10 or above indicated
caseness for probable depression. Problem drinking was evalu-
ated using the Alcohol Use Disorder Identification Test (AUDIT-
C) (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001), with a
total score ranging from 0 to 45. Scores of 8 or above were
considered indicative of problematic drinking. PTSD symptom-
atology was assessed using the Post-Traumatic Stress Disorder
checklist (PCL-6) (Lang & Stein, 2005), with a total score ranging
from 6 to 30. Scores of 14 or above were indicative of probable
caseness for PTSD. The scores of each of these scales were
included as continuous and dichotomized (indicator of caseness)
variables.

Independent variables
Based on the literature (Almeida-Meza, Ledden et al., 2025; Carr et al.,
2022; Jordan et al., 2023; Pierce et al., 2021), we examined personal and
employment factors that have been associated with mental health
outcomes amongst HCWs. Personal factors included sex (female
or male), age at baseline survey (<30, 31-40, 41-50, 51-60, and
>61 years), ethnicity (African/Caribbean/Black British, Asian/Asian
British, Mixed/Multiple ethnic groups, other racial and ethnic minor-
ity groups and White), marital status (categorized as ‘in a relation-
ship’, including married, in a civil partnership, cohabiting, or in a
relationship, and ‘single’, including divorced, separated, widowed, or
single), clinical role (doctor, nurse, other clinical, or non-clinical),
and history of pre-existing depression or PTSD (yes or no).

Employment factors included trust type (Acute or Mental
Health), whether the individual had been redeployed outside their
usual role (yes or no), and perceived support from colleagues and
managers (yes or no).

Additionally, COVID-19 case numbers were retrieved from
NHS England and matched to the trust locality and time of data
collection (UK Health Security Agency, 2023).
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Statistical analyses

Descriptive data

Continuous variables were summarized using means and standard
deviations (SD) (or medians and interquartile ranges (IQR) if the
distribution is highly skewed), while categorical data were sum-
marized as numbers and percentages.

Data analysis

We described unweighted and survey-weighted mental health out-
comes at each time point as both i) continuous outcomes and ii)
caseness. We described within-person change in continuous mental
health outcomes using GMM. Continuous mental health scale scores
were modeled as repeated outcomes defining the latent trajectories.
We developed the GMM:s in two main stages:

1. We first fitted LGCMs to identify the most appropriate func-
tional form of growth. In the absence of literature to guide
the selection of functional form, we compared linear models
with linear spline models using two and three knots. Knots
(the points where the growth pattern could change) were
evenly distributed across the data collection time periods,
meaning they were placed at regular intervals across the
study timeline.

2. We then fitted GMMs with increasing numbers of latent
classes. The optimal number of classes was selected based on
relative model fit and interpretability. Relative model fit was
assessed using the Akaike information criterion (AIC) and the
sample size adjusted Bayesian information criterion (saBIC).
Lower AIC and saBIC indicate better fit (Carr et al., 2022).
Models were compared across functional forms and 1-5 class
solutions.

Time was incorporated in the development of the LGCM:s as the
date of questionnaire completion, and time was centered at the
earliest date of completion of the baseline questionnaires. The daily
COVID-19 case numbers for each NHS region (UK Health Security
Agency, 2023) were linked with questionnaire responses by date
and Trust and were treated as a time-varying predictor of class
membership.

We explored associations between baseline covariates and latent
class membership using a three-step approach (Kamata, Kara,
Patarapichayatham, & Lan, 2018). The covariates were analyzed
in the auxiliary model and were not included in the GMM used to
derive trajectories.

1. Derive the GMM as above (maximum iterations = 500, no
random starts).

2. Derive a variable for the most likely class and retain its asso-
ciated measurement error (classification uncertainty rate
derived from estimated posterior class probabilities and num-
ber assigned to each class).

3. Fit the auxiliary model separately for each class by incorpor-
ating the measurement error from step 2.

We followed the Guidelines for Reporting Latent Trajectory Studies
(GROLTS) checklist (van de Schoot et al., 2017; see Supplementary
Table 2). Logistic regressions were used to estimate the odds of class
assignment. For all outcomes, the class with the lowest scores over
the study was the reference class.

Model assumptions and missing data
LGCMs allow for an unbalanced design, meaning the measurement
of outcome is not necessary for every time point. A participant who
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contributed fewer than the maximum number of observations can
be retained in the model. However, missingness is assumed missing
at random. We compared the baseline characteristics and outcome
scores between people with complete and incomplete 32-month
GHQ-12 scores to explore systematic variation in who responded
(see Supplementary Table 3).

Statistical software

Analyses were performed in R version 4.2 using the ‘lemm’ package
(Proust-Lima, Philipps, & Liquet, 2015). All statistical code is avail-
able at DOLI: https://doi.org/10.5281/zenodo.18682400

Results
Study sample and GHQ-12 response rates at each survey point

The baseline sample for NHS CHECK was 22,764 participants (see
Supplementary Table 1). Baseline response rates for GHQ-12 were
86.8%, 40.4% at 6 months, 47.6% at 12 months, and 27.8% at
32 months. See Supplementary Table 4 for the mean and cut-off
scores for the mental health outcomes at all timepoints. Addition-
ally, the date ranges for questionnaire completion at each time
point are shown in Supplementary Figure 1.

Cohort characteristics

The baseline sociodemographic and workplace characteristics
are described in Table 1. The sample comprised 22,764 partici-
pants, of which 21,236 (93.0%) of eligible participants had com-
pleted the baseline questionnaire, and 1,528 were recruited at
12-months follow up as a replenishment cohort. The sample was
predominantly female (76.0%) and largely composed of younger
and middle-aged individuals, with 49.0% falling within the 31 to
50 age range. In terms of ethnicity, the participants were pri-
marily White (76.0%), with a smaller proportion of participants
from Asian (12.0%), Black (8.1%), and other minority groups.
Acute trusts accounted for 71.0% of participants, of which most
held clinical roles, including nurses (30.0%) and other clinical
staff (33.0%). Nearly three-quarters of the sample were in a
relationship, including married, civil partnership, or cohabiting.
Most of the sample reported feeling supported by colleagues
(75.0%) and managers (62.0%). Furthermore, a small proportion
of participants reported having been redeployed (12.0%) and
having pre-existing diagnoses of PTSD (1.3%) or depression
(8.2%).

People with complete 32-month GHQ-12 scores were older, from
white ethnic groups, in non-clinical roles, and more likely to be either
married/cohabiting or divorced/separated/widowed than those with
incomplete 32-month GHQ-12 scores. There was no variation in
other baseline characteristics, and baseline mental health scores were
comparable for those with complete and incomplete 32-month
GHQ-12 scores (see Supplementary Table 3).

Trajectories of mental health outcomes

Results from latent growth curve models

On visual inspection of the mental health outcomes over the
study period, the mean prevalence of probable common mental
disorders (GHQ-12) reduced modestly during 2020 and 2021
and remained relatively unchanged until 2023 (Figure 1). The
mean total probable anxiety (GAD-7) and depression (PHQ-9)
scores changed minimally over the study period. Mean


http://doi.org/10.1017/S0033291726104280
http://doi.org/10.1017/S0033291726104280
http://doi.org/10.1017/S0033291726104280
https://doi.org/10.5281/zenodo.18682400
http://doi.org/10.1017/S0033291726104280
http://doi.org/10.1017/S0033291726104280
http://doi.org/10.1017/S0033291726104280
http://doi.org/10.1017/S0033291726104280
https://doi.org/10.1017/S0033291726104280

Table 1. Characteristics of participants at baseline
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Table 1. (Continued)

Unweighted Unweighted
Count proportion . Count proportion .
Weighted Weighted
Characteristic N =22,764 N =22,764 proportion Characteristic N =22,764 N =22,764 proportion
Cohort Yes 15,762 76.0% 75.0%
Main cohort 21,236 93.0% 94.0% Missing data 2,129
Replenishment cohort 1,528 6.7% 6.1% Felt supported by manager
Sex Not at all/moderately 7,154 35.0% 38.0%
Female 18,469 81.0% 76.0% Yes 13,462 65.0% 62.0%
Male 4,295 19.0% 24.0% Missing data 2,148
Age, years Pre-existing diagnosis of
PTSD
<30 4,614 20.0% 22.0%
No 20,971 99.0% 99.0%
31-40 5,187 23.0% 26.0%
Yes 265 1.2% 1.3%
41-50 5,938 26.0% 23.0%
Missing data 1,528
51-60 5,612 25.0% 22.0%
Pre-existing diagnosis of
261 1,413 6.2% 6.8% depression
Ethnicity No 19,367 91.0% 92.0%
Asian/Asian British 1,479 6.5% 12.0% Yes 1,869 8.8% 8.2%
Black/African/Caribbean/ 981 4.3% 8.1% Missing data 1,528
Black British
Mixed/Multiple racial and 570 2.5% 1.1%
ethnic groups
A and eth : . problematic drinking (AUDIT-C) scores increased modestly
Ontﬂ:;r'}f;'gmaunpset nie 203 09% 2.2% at the end of 2020 and decreased throughout 2021; mean scores
in 2023 were very similar. Probable PTSD (PCL-6) scores
White 19,531 86.0% 76.0% increased sharply at the end of 2020 and reduced to 2020 levels
Main role by summer 2021.
Doctor 1649 79% 9.8% . Figure 2 presents the temporal trends in the monthly propor-
tion of cases for each outcome. The proportion of probable
Nurse 5,869 26.0% 30.0% common mental disorder (GHQ-12) cases reduced during
Other clinical 7,047 31.0% 33.0% 2020 and 2021 to a minimum of 40%, and increased modestly
. : 0o
N 8,199 Iy— — until 2023, 1n‘wh1ch 50% respondents were cl;?sse.d as cases. For
probable anxiety (GAD-7), there was a small rise in the propor-
Marital status tion of cases during 2020 and 2021, reaching a maximum of
Married/Civil partnership 11,048 49.0% 49.0% approximately 20% at the end of 2021, which changed minimally
by 2023. The proportion of cases for probable depression
Co-habiting/In a 5,695 25.0% 24.0% Y . prop o P o P
T (PHQ-9) increased from <20% in 2020 to ~25% in late 2021/
early 2022. The proportion was very similar in 2023. The scores
i 0 0 . . . .
I?I:I\i/g;c;:éseparated/ 1,728 1.6% 6:9% from problematic drinking (AUDIT) suggest that the proportion
of cases increased sharply at the end of 2020 and similarly
Single 4,243 19.0% 20.0% reduced in summer 2021, remaining similar in 2023. For PTSD
Missing data 50 (PCL-6), the proportion of cases rose sharply at the end of 2020
S and declined throughout 2021. There was a further spike at the
P end of 2021, which declined rapidly in 2022 and was comparable
Acute 11,257 49.0% 71.0% in 2023.
Mental health 11,507 51.0% 29.0%
S Results from growth mixture models
POy The trajectories of mental health scores are presented in Figure 3, with
No (usual role) 18,444 87.0% 88.0% the descriptive labels we applied to the classes. For the main outcome,
Yes 2,636 13.0% 12.0% prevalence of probable common mental disorders (GHQ-12), a two-
R L oga class solution was the optimal fit (Supplementary Table 5). Class 1:
issing da X P . .1
Sk Persistently high’ (31.0%) reported mean scores above the threshold
Felt supported by for a probable mental disorder, which stayed high throughout. Class 2:
colleagues ‘Persistently low’ (69.0%) reported mean scores below the threshold
Not at all/moderately 4,873 24.0% 25.0% for probable mental disorder at the start of data collection, but scores
(Continued) ~ Were increasing after 500 days.
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Figure 1. Temporal trends in monthly probable mental disorders (GHQ-12), anxiety (GAD-T7), depression (PHQ-9), problematic drinking (AUDIT), and post-traumatic stress disorder
(PCL-6) mean total scores. The gray shaded area represents the period of no data collection; the y-axis limits are set to the minimum and maximum possible values of each outcome.
Dashed black lines are the cut-off for caseness for each mental health outcome; color-matched dashed lines and shaded areas are the Loess smoothed trend lines and 95%

confidence intervals.

For all our secondary outcomes, a two-class solution was also the
optimal fit (Supplementary Tables 6-9). GAD-7 Class 1: ‘Worsening
then improving’ (17.1%) reported mean scores above the threshold
for a generalized anxiety disorder over the entire study. Scores
worsened over the first six months and returned to baseline levels
by the end of the study. GAD-7 Class 2: ‘Persistently low’ (82.9%) had
consistently low mean scores over the entire study.

PHQ-9 Class 1: “Worsening then improving’ (15.6%) reported
mean scores above the threshold for depression caseness over the
entire study. Scores worsened over the first six months and
returned to baseline levels by the end of the study. PHQ-9 Class
2: ‘Persistently low’ (84.4%) had consistently low mean scores over
the entire study.

AUDIT Class 1: ‘High initial, worsening’ (5.5%) had mean
scores above the threshold for harmful or hazardous drinking at
the start of the study, and their group mean scores worsened
throughout the study. AUDIT Class 2: ‘Persistently low” (94.5%)
had consistently low mean scores over the entire study.

PCL-6 Class 1: ‘Worsening then improving’ (13.8%) had mean
scores which were above the threshold for probable PTSD. Their
mean score rapidly increased over the first year, followed by a period
of improving scores. PCL-6 Class 2: ‘Persistently low’ (86.2%) had
high mean scores below the threshold for probable PTSD throughout
the study.

The model-estimated class-specific mean scores for the final
two-class solutions are presented in Supplementary Table 10.

https://doi.org/10.1017/50033291726104280 Published online by Cambridge University Press

Baseline predictors of trajectory class membership

Results from logistic regressions examining person and employment
factors associated with common mental disorders trajectories
For probable common mental disorders (GHQ-12), being male was
associated with lower odds of belonging to the high symptom class
compared with females (OR =0.73, 95% CI 0.66, 0.82) (Figure 4 and
Supplementary Table 11). Older age was also protective, with
decreasing odds of poor mental health trajectory observed with
increasing age (=65 years: OR = 0.57, 95% CI 0.47, 0.69). Being in a
relationship compared to being single was associated with reduced
odds of high mental health symptoms (OR = 0.91, 95% CI 0.83,
1.00). Furthermore, compared with White participants, those iden-
tifying as Black (OR = 0.46, 95% CI 0.36, 0.59) or Asian (OR = 0.67,
95% CI 0.56, 0.81) had lower odds of being in the worse mental
health trajectory class. In terms of occupational role, doctors (OR =
0.71, 95% CI 0.59, 0.85) and non-clinical staff (OR = 0.73, 95% CI
0.66, 0.81) had reduced odds compared to nurses. A pre-existing
diagnosis of PTSD (OR = 2.50, 95% CI 1.73, 3.61) or depression
(OR =4.21,95% CI 3.67, 4.82) was associated with increased risk of
worse mental health outcomes as measured by the GHQ-12.
Working in a mental health trust rather than an acute trust was
associated with lower odds of being in the high mental health
symptom class (GHQ-12) (OR = 0.92, 95% CI 0.84, 0.99).
Redeployment was associated with decreased odds of mental health
disorders (OR = 0.87, 95% CI 0.76, 0.98). Perceived support from


http://doi.org/10.1017/S0033291726104280
http://doi.org/10.1017/S0033291726104280
http://doi.org/10.1017/S0033291726104280
http://doi.org/10.1017/S0033291726104280
https://doi.org/10.1017/S0033291726104280

6 Chris Penfold et al.
GHQ-12 GAD-7 PHQ-9

60% -

40%

20% A
w
@
w
3
w 0%+
ja 2021 2022 2023
S AUDIT-C PCL-6
g
5 60%
Q.
(@]
—
o

40%

20% -

0%
2021 2022 2023 2021 2022 2023
Year-month

Figure 2. Temporal trends in the proportion of respondents per month classified as cases for probable mental disorders (GHQ-12), anxiety (GAD-7), depression (PHQ-9), problematic
drinking (AUDIT), and post-traumatic stress disorder (PCL-6). The gray shaded area represents the period of no data collection; color-matched dashed lines and shaded areas are the

Loess smoothed trend lines and 95% confidence intervals.

colleagues (OR = 0.48, 95% CI 0.44, 0.54) and managers (OR = 0.38,
95% CI 0.35, 0.42) was associated with lower odds of adverse mental
health trajectories.

Other mental health outcomes

Similar patterns of association were observed for the other outcomes.
Males had lower odds of poor outcomes for probable anxiety
(GAD-7) and higher odds of harmful drinking (AUDIT). Increasing
age, being in a relationship, and perceiving support at work were
protective across all domains. Non-White ethnic groups had lower
odds of poor outcomes on most measures, although higher odds of
adverse PTSD (PCL-6) trajectories. Doctors and non-clinical staff
typically showed more favorable outcomes than nurses. Additionally,
pre-existing mental health diagnoses were strongly predictive of
poorer mental health outcomes.

Discussion

In this national longitudinal study of clinical and non-clinical NHS
staff across England (April 2020-May 2023), we found that approxi-
mately 50% of HCWs met the threshold for probable mental dis-
orders throughout the pandemic and into the recovery phase. While
symptoms of poor mental health, as measured by the GHQ-12,
declined modestly early in the pandemic and then stabilized,
approximately a third of HCWs experienced persistently high or
worsening symptoms. The results also suggested probable anxiety
and depression increased modestly from 2020 to 2021 before stabil-
izing, while problematic drinking and PTSD peaked in late 2020
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before declining. Predictors of poorer trajectories included being
female, young, single, working as a nurse, and having a pre-existing
mental health diagnosis, whereas feeling supported by managers or
colleagues was a consistent protective factor for depression, anxiety,
and PTSD.

Comparison with previous studies

Our findings are consistent with previous research in healthcare
and other occupational groups. These studies have found persist-
ently elevated levels of poor mental health during the COVID-19
pandemic, with similar risk factors across settings. However, NHS
staff in our cohort consistently reported higher levels of distress
than those observed in comparable studies, suggesting a uniquely
sustained burden within this group.

Evidence from the COVID-19 Staff Wellbeing Survey, which
was carried out with a smaller sample (N=585) of social care staff in
Northern Ireland, found similar results for mental health outcomes
over 9 months of the pandemic (Jordan et al., 2023). The study also
identified two class solutions for all mental health scales, with most
of the sample being classified in the ‘low-symptom’ group for
depression (PHQ-9: 87% vs 84% in the ‘persistently low” in this study),
anxiety (GAD-7: 85% vs 83% in the ‘persistently low” class in this
study), and PTSD (Impact of Event Scale-Revised: 84% vs 86% the
‘persistently low” class in this study). Similarly, the COVID-19 Staft
Wellbeing Survey found that being younger and feeling unsupported
were associated with membership to the high-symptom classes
(Jordan et al,, 2023). However, in contrast to our findings, the study
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found that non-clinical staff (i.e. administrative and clerical staff vs
nursing and midwifery) were more likely to be in the high symptom
class than nurses.

Mental health trajectories over the pandemic have also been
studied in other occupational groups with comparable results. For
instance, a smaller longitudinal cohort of university staff and post-
graduate students found four trajectories of anxiety (GAD-7) and
depression (PHQ-9) over the period April 2020-April 2021 (Carr
et al., 2022). For depression, we found a comparable proportion of
respondents in the ‘persistently low’ class (84% in both studies), but a
higher proportion in the ‘persistently low’ class for anxiety (83% this
study versus 74%, Carr and colleagues). Furthermore, similar to our
findings, the study, amongst university staff and students, those who
were female, younger, and had prior mental health problems had an
increased risk of being in the high-symptom class.

Additionally, findings from the UK Household Longitudinal
Survey (UKHLS), a UK general population study, found that men-
tal health significantly deteriorated during the first months of the
pandemic (Pierce et al., 2021). This study suggested that the preva-
lence of symptoms of mental health problems increased from 19%
pre-pandemic to 27% in April 2020. Compared to the UK general
population, NHS staff in our study showed markedly higher levels
of symptoms of mental health problems during the same period.
In 2020, approximately 50% of NHS staff met the threshold for
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probable mental disorder. As in our study, the UKHLS study found
that being female and younger was associated with increased odds
of adverse mental health outcomes.

Taken together, the findings suggest that being female, younger,
and having a history of mental health problems were consistently
associated with increased risk of poor mental health during the
COVID-19 pandemic, both across different workforces and in the
general population. Although similar risk factors and mental health
patterns were observed across occupational groups, NHS staff
appeared to experience consistently higher levels of distress through-
out the study period. This pattern may reflect a persistently elevated
burden of mental health problems within the NHS workforce. While
some level of distress might be expected in such challenging circum-
stances, the consistently high and enduring levels of poor mental health
among NHS staff point to more than just the impact of a temporary
crisis. They highlight deeper, systemic issues within the healthcare
service, such as chronic understaffing and lack of support, that have
long affected staff wellbeing and were made worse by the pandemic.

Strengths and limitations

The main strengths of this study are the large sample size and the
longitudinal nature of the investigation. We included participants
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from 18 different acute and mental health trusts across England,
which varied by rural/urban characteristics. The longitudinal
cohort design enabled us to model trajectories of mental health
across the acute phase of the COVID-19 pandemic and into the
post-pandemic recovery phase. This has important implications for
how the pandemic has impacted the mental health of HCWs in the
longer term.

There are also important weaknesses. Response rates were lower
for the follow-up mental health outcomes (40%, reducing to 28% for
GHQ-12) compared with baseline (87% GHQ-12). We compared the
baseline characteristics for people with and without complete
GHQ-12 at 32-months and identified variation in completeness with
age, ethnicity, clinical role, and marital status. Whether people com-
pleted their 32-month GHQ-12 did not vary by baseline outcome
scores, but we do not know whether those who did not complete their
baseline GHQ-12 had better or poorer baseline mental health. Com-
pletion of the mental health questionnaires may have been influenced
by participants’ mental health status (i.e. people with poorer mental
health may be less likely to complete questionnaires), resulting in
data that are missing not at random (MNAR). However, since this
study was conducted in an occupational rather than a clinical cohort,
the potential impact of this source of bias on our findings is likely
limited. The longer interval between the second and third follow-up
waves is an additional limitation. While modeling time using the
exact date of questionnaire completion allowed us to account for
irregular follow-ups, this gap may have limited our ability to detect
short-term changes in mental health during this period.

Furthermore, although the data covered a 3-year period, parti-
cipants could only give a maximum of four responses, which
limited the complexity of functional forms of the trajectories we
could model. We did not include any time-varying covariates in our
analyses since we were most interested in the impact of person and
employment factors at baseline. Future studies may focus on how
changes in personal or employment factors during the pandemic
were driven by or affected the mental health of HCWs during the
pandemic. Finally, while feeling supported by managers and peers
was identified as a protective factor, this finding relies on self-
reported data that may be subject to reporting bias. It is possible
that individuals with poorer mental health were more likely to
perceive or report lower levels of support. Future analyses could
explore the directionality of this relationship.

Implications for research and/or practice

The protective role of support from colleagues and managers should
not be underestimated. Investing in effective peer and managerial
support interventions could help improve staff wellbeing and reduce
workforce attrition (Scott et al., 2025). Furthermore, given the multi-
level nature of workplace support, strategies must consider how
senior leadership can better equip line managers to fulfil this role.
For future pandemic preparedness, it is critical to understand why
the early stages of the pandemic were especially harmful and how to
respond more effectively in future crises. Additionally, although
associations between support and alcohol misuse did not reach
statistical significance, the effect estimates were in the expected
protective direction. This may suggest the association is influenced
by underreporting due to stigma or concerns about the implications
of disclosing alcohol use in a professional healthcare context.
Future research should explore how broader societal pressures,
such as the cost-of-living crisis and caregiving responsibilities,
contribute to ongoing distress. And, considering the consistent
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findings that women are at increased risk of poor mental health,
future research should consider this as a gendered issue which could
be partly related to the fact that, on average, women are paid less
and take on most caregiving responsibilities (Almeida-Meza et al.,
2025; NHS England, 2025). Subsequent studies could also make
better use of time-varying data and consider linking staff surveys
like NHS CHECK with routine workforce monitoring to evaluate
the impact of mental health initiatives over time. Furthermore,
research should examine the mental health of HCWs in non-
pandemic settings to establish whether the elevated symptom bur-
den observed in the literature reflects a persistent feature of the
occupation, is attributable to the crisis-related pressures, or relates
more broadly to ongoing systemic pressures within the healthcare
system. Methodological innovations, including tools to improve
follow-up and retention, should be explored to strengthen future
longitudinal research.

Conclusions

This study provides further evidence of the substantial mental
health burden experienced by HCWs during and after the
COVID-19 pandemic. While many HCWs reported minimal
symptoms, a substantial subgroup reported persistently poor men-
tal health or worsening symptoms over time. Predictors of poorer
trajectories included being female, younger, single, working as a
nurse, or having a pre-existing mental health diagnosis. However,
in keeping with research in other high-stress occupational settings,
reporting feeling supported by managers and peers was found to be
a protective factor, emphasizing the role of workplace culture in
mitigating mental health risks. These findings highlight the need for
targeted and sustained interventions to support the mental health
and well-being of HCWs and improve staff retention specially
during times of crisis. Such support must be ongoing and embedded
within organizational practices, rather than reactive or temporary
responses to specific events.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1017/S0033291726104280.

Funding statement. This report is independent research funded by the
National Institute for Health and Care Research Applied Research Collabor-
ation South West (NTHR ARC South West), NIHR ARC North Thames, and the
NIHR Health Protection Research Unit (NIHR HPRU) in Emergency Prepared-
ness and Response, a partnership between the UK Health Security Agency,
King’s College London and the University of East Anglia. Additionally, funding
for the study was received from Rosetrees (PGL22/100103).

SAM Stevelink is supported by the NIHR Maudsley Biomedical Research
Centre at South London and Maudsley NHS Foundation Trust and funded by
the National Institute for Health and Care Research, NIHR Advanced Fellow-
ship, Dr Sharon Stevelink, NTHR300592.

RM is supported by the NIHR Applied Research Collaboration East Mid-
lands, the Nottingham NIHR Biomedical Research Centre, the NTHR Mental
Health (MindTech) HealthTech Research Centre, and a NIHR Senior Investi-
gator Award.

The NHS CHECK cohort study from which this data is taken was funded
from the following sources: Medical Research Council (MR/V034405/1); UCL/-
Wellcome (ISSF3/ H17RCO/C3); Rosetrees (M952); Economic and Social
Research Council (ES/V009931/1); NHS England and NHS Improvement; as
well as seed funding from National Institute for Health Research Maudsley
Biomedical Research Centre, King’s College London, National Institute for
Health Research Health Protection Research Unit in Emergency Preparedness
and Response at King’s College London.

The funders had no role in study design, data collection and analysis,
decision to publish, or preparation of the manuscript. The views expressed


http://doi.org/10.1017/S0033291726104280
https://doi.org/10.1017/S0033291726104280

10

are those of the authors and not necessarily those of NHS England, NHS
Improvement, the NIHR, UKHRA, or the Department of Health and Social
Care. For open access, the author has applied a Creative Commons Attribution
(CC BY) license to any Author Accepted Manuscript version arising.

Competinginterests. SW is Mental Health Advisor, NHS England Board. NG
runs a psychological health consultancy (March on Stress Ltd) which provides
mental health training for NHS organizations. No other authors report any
conflicts of interest.

References

Almeida-Meza, P., Di Gessa, G., Lacey, R., Xue, B., & McMunn, A. (2025).
Gender inequalities in care across long-term care public spending sys-
tems in Europe: evidence from the European Health Interview Survey.
International Journal of Care and Caring, 1-14. https://doi.org/10.1332/
23978821y2025d000000133.

Almeida-Meza, P., Ledden, S., Dempsey, B., Smith, A., Croak, B., Bhundia, R,, ...
& Greenberg, N. (2025). Futureproofing the healthcare workforce in Europe:
understanding and addressing psychological distress and occupational out-
comes. The Lancet Regional Health—Europe, 57.

Babor, T. F., Higgins-Biddle, J. C., Saunders, ]. B., & Monteiro, M. G. (2001). The
alcohol use disorders identification test guidelines for use in primary care.
World Health Organisation.

Carr, E., Oetzmann, C,, Davis, K., Bergin-Cartwright, G., Dorrington, S., Lavelle, G.,
Leightley, D., Polling, C.,, Stevelink, S. A. M., Wickersham, A., Vitiello, V., Razavi,
R,, & Hotopf, M. (2022). Trajectories of mental health among UK university staff
and postgraduate students during the pandemic. Occupational and Environmen-
tal Medicine, 79(8), 514-520. https://doi.org/10.1136/0oemed-2021-108097.

Croak, B, Bhundia, R., Lamb, D., Greenberg, N., Stevelink, S., Trompeter, N.,
Wessely, S., & Rubin, J. (2024). Do errors in the GHQ-12 response options
matter? OSF. https://doi.org/10.31219/0sf.io/34a6p.

Goldberg, D., & Hillier, V. (1979). A scaled version of the GHQ. Psychological
Medicine, 9, 139-145.

Greenberg, N., Weston, D., Hall, C., Caulfield, T., Williamson, V., & Fong, K.
(2021). Mental health of staff working in intensive care during Covid-19.
Occupational Medicine, 71(2), 62—67. https://doi.org/10.1093/occmed/kqaa220.

Herle, M., Micali, N., Abdulkadir, M., Loos, R., Bryant-Waugh, R., Hiibel, C.,
Bulik, C. M., & De Stavola, B. L. (2020). Identifying typical trajectories in
longitudinal data: modelling strategies and interpretations. European Journal of
Epidemiology, 35(3), 205-222. https://doi.org/10.1007/s10654-020-00615-6.

Huang, J., Huang, Z. T., Sun, X. C., Chen, T. T., & Wu, X. T. (2024). Mental
health status and related factors influencing healthcare workers during the
COVID-19 pandemic: A systematic review and meta-analysis. PLoS One, 19.
https://doi.org/10.1371/journal.pone.0289454.

Imo, U. O. (2017). Burnout and psychiatric morbidity among doctors in the UK:
A systematic literature review of prevalence and associated factors. BJPsych
Bulletin, 41(4), 197-204. https://doi.org/10.1192/pb.bp.116.054247.

Jordan, J.-A., Shannon, C., Browne, D., Carroll, E., Maguire, J., Kerrigan, K.,
Hannan, S., McCarthy, T., Tully, M. A., Mulholland, C., & Dyer, K. F. W.
(2023). Healthcare staff mental health trajectories during the COVID-19
pandemic: findings from the COVID-19 Staff Wellbeing Survey. BJPsych
Open, 9(4). https://doi.org/10.1192/bjo.2023.497.

Kamata, A., Kara, Y., Patarapichayatham, C., & Lan, P. (2018). Evaluation of
analysis approaches for latent class analysis with auxiliary linear growth
model. Frontiers in Psychology, 9. https://doi.org/10.3389/fpsyg.2018.00130.

Kinman, G., & Teoh, K. (2018). What could make a difference to the mental
health of UK doctors? A review of the research evidence. Society of Occupa-
tional Medicine.

Kisely, S., Warren, N., Mcmahon, L., Dalais, C., Henry, I, & Siskind, D. (2020).
Occurrence, prevention, and management of the psychological effects of
emerging virus outbreaks on healthcare workers: rapid review and meta-
analysis. The BM]J, 369. https://doi.org/10.1136/bmj.m1642.

Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001). The PHQ-9 validity of a
brief depression severity measure. Journal of General Internal Medicine, 9(16),
606-613.

Lamb, D., Greenberg, N., Hotopf, M., Raine, R., Razavi, R., Bhundia, R., Scott,
H., Carr, E., Gafoor, R,, Bakolis, I., Hegarty, S., Souliou, E., Rafferty, A. M.,
Rhead, R., Weston, D., Gnangapragasam, S., Marlow, S., Wessely, S., &

https://doi.org/10.1017/50033291726104280 Published online by Cambridge University Press

Chris Penfold et al.

Stevelink, S. (2021). NHS CHECK: Protocol for a cohort study investigating
the psychosocial impact of the COVID-19 pandemic on healthcare workers.
BM] Open, 11(6). https://doi.org/10.1136/bmjopen-2021-051687.

Lang, A. J., & Stein, M. B. (2005). An abbreviated PTSD checklist for use as a
screening instrument in primary care. Behaviour Research and Therapy, 43(5),
585-594. https://doi.org/10.1016/j.brat.2004.04.005.

Manchia, M., Gathier, A. W., Yapici-Eser, H., Schmidt, M. V., de Quervain, D.,
van Amelsvoort, T., Bisson, J. I, Cryan, J. F., Howes, O. D,, Pinto, L., van der
Wee, N. J., Domschke, K., Branchi, I, & Vinkers, C. H. (2022). The impact of
the prolonged COVID-19 pandemic on stress resilience and mental health: A
critical review across waves. In European Neuropsychopharmacology (Vol. 55,
pp. 22-83). Elsevier B.V.. https://doi.org/10.1016/j.euroneuro.2021.10.864.

Magbali, M. A, Alsayed, A., Hughes, C., Hacker, E., & Dickens, G. L. (2024).
Stress, anxiety, depression and sleep disturbance among healthcare professional
during the COVID-19 pandemic: An umbrella review of 72 meta-analyses.
PLoS One, 19. https://doi.org/10.1371/journal.pone.0302597.

Marvaldi, M., Mallet, J., Dubertret, C., Moro, M. R., & Guessoum, S. B. (2021).
Anxiety, depression, trauma-related, and sleep disorders among healthcare
workers during the COVID-19 pandemic: A systematic review and meta-
analysis. In Neuroscience and biobehavioral reviews (Vol. 126, pp. 252-264).
Elsevier Ltd. https://doi.org/10.1016/j.neubiorev.2021.03.024.

NHS England. (2025). Diversity pay gap reporting 2023/24 for NHS England. https://
www.england.nhs.uk/long-read/diversity-pay-gap-23-24-nhs-england/.

Nochaiwong, S., Ruengorn, C., Thavorn, K., Hutton, B., Awiphan, R., Phosuya,
C., Ruanta, Y., Wongpakaran, N., & Wongpakaran, T. (2021). Global preva-
lence of mental health issues among the general population during the
coronavirus disease-2019 pandemic: a systematic review and meta-analysis.
Scientific Reports, 11(1). https://doi.org/10.1038/s41598-021-89700-8.

Pierce, M., Hope, H., Ford, T., Hatch, S., Hotopf, M., John, A., Kontopantelis, E.,
Webb, R., Wessely, S., McManus, S., & Abel, K. M. (2020). Mental health
before and during the COVID-19 pandemic: a longitudinal probability
sample survey of the UK population. The Lancet Psychiatry, 7(10), 883-892.
https://doi.org/10.1016/52215-0366(20)30308-4.

Pierce, M., McManus, S., Hope, H., Hotopf, M., Ford, T., Hatch, S. L., John, A.,
Kontopantelis, E., Webb, R. T., Wessely, S., & Abel, K. M. (2021). Mental
health responses to the COVID-19 pandemic: a latent class trajectory analysis
using longitudinal UK data. The Lancet Psychiatry, 8(7), 610-619. https://doi.
0rg/10.1016/S2215-0366(21)00151-6.

Preti, E., Di Mattei, V., Perego, G., Ferrari, F., Mazzetti, M., Taranto, P., Di Pierro,
R., Madeddu, F., & Calati, R. (2020). The psychological impact of epidemic and
pandemic outbreaks on healthcare workers: Rapid review of the evidence. Current
Psychiatry Reports, 22(8). https://doi.org/10.1007/s11920-020-01166-z.

Proust-Lima, C., Philipps, V., & Liquet, B. (2015). Estimation of extended mixed
models using latent classes and latent processes: the R package lemm. Journal
of Statistical Software, 78(2), 1-56. https://doi.org/10.18637/jss.v078.i02.

Scott, L. J., Lamb, D., Penfold, C., Redaniel, M. T., Trompeter, N., Moran, P.,
Bhundia, R, Greenberg, N, Raine, R., Wessely, S., Madan, I, Aitken, P., Rafferty,
A. M, Dorrington, S., Morriss, R, Murphy, D., & Stevelink, S. A. M. (2025).
Predictors of sickness absence and intention to leave the profession among NHS
staff in England during the COVID-19 pandemic: a prospective cohort study.
BM]J Open, 15(6D). https://doi.org/10.1136/bmjopen-2024-097483.

Sevold, L. E., Naslund, J. A., Kousoulis, A. A., Saxena, S., Qoronfleh, M. W.,
Grobler, C., & Minter, L. (2021). Prioritizing the mental health and well-
being of healthcare workers: An urgent global public health priority. Frontiers
in Public Health, 9. https://doi.org/10.3389/fpubh.2021.679397.

Spitzer, R., Kroenke, K., Williams, J., & Lowe, B. (2006). A brief measure for
assessing generalized anxiety disorder: the GAD-7. Archives of Internal Medicine,
166(10).

UK Health Security Agency. (2023). Coronavirus cases in the UK by NHS region.

van de Schoot, R., Sijbrandij, M., Winter, S. D., Depaoli, S., & Vermunt, J. K.
(2017). The GROLTS-checklist: Guidelines for reporting on latent trajectory
studies. Structural Equation Modeling: A Multidisciplinary Journal, 24(3),
451-467. https://doi.org/10.1080/10705511.2016.1247646.

Vizheh, M., Qorbani M., Arzaghi, S. M., Muhidin, S., Javanmard, Z., & Esmaeili,
M. (2020). The mental health of healthcare workers in the COVID-19
pandemic: A systematic review. Journal of Diabetes & Metabolic Disorders,
19, 1967-1978. https://doi.org/10.1007/s40200-020-00643-9.

WHO. (2017). World Health Organization: Depression and Other Common
Global Health Estimates. World Health Organization.


https://doi.org/10.1332/23978821y2025d000000133
https://doi.org/10.1332/23978821y2025d000000133
https://doi.org/10.1136/oemed-2021-108097
https://doi.org/10.31219/osf.io/34a6p
https://doi.org/10.1093/occmed/kqaa220
https://doi.org/10.1007/s10654-020-00615-6
https://doi.org/10.1371/journal.pone.0289454
https://doi.org/10.1192/pb.bp.116.054247
https://doi.org/10.1192/bjo.2023.497
https://doi.org/10.3389/fpsyg.2018.00130
https://doi.org/10.1136/bmj.m1642
https://doi.org/10.1136/bmjopen-2021-051687
https://doi.org/10.1016/j.brat.2004.04.005
https://doi.org/10.1016/j.euroneuro.2021.10.864
https://doi.org/10.1371/journal.pone.0302597
https://doi.org/10.1016/j.neubiorev.2021.03.024
https://www.england.nhs.uk/long-read/diversity-pay-gap-23-24-nhs-england/
https://www.england.nhs.uk/long-read/diversity-pay-gap-23-24-nhs-england/
https://doi.org/10.1038/s41598-021-89700-8
https://doi.org/10.1016/S2215-0366(20)30308-4
https://doi.org/10.1016/S2215-0366(21)00151-6
https://doi.org/10.1016/S2215-0366(21)00151-6
https://doi.org/10.1007/s11920-020-01166-z
https://doi.org/10.18637/jss.v078.i02
https://doi.org/10.1136/bmjopen-2024-097483
https://doi.org/10.3389/fpubh.2021.679397
https://doi.org/10.1080/10705511.2016.1247646
https://doi.org/10.1007/s40200-020-00643-9
https://doi.org/10.1017/S0033291726104280

	The longitudinal trajectories of mental health outcomes in healthcare workers in England during the COVID-19 pandemic
	Introduction
	Methods
	Study design and population
	Outcome of interest
	Independent variables

	Statistical analyses
	Descriptive data
	Data analysis
	Model assumptions and missing data
	Statistical software


	Results
	Study sample and GHQ-12 response rates at each survey point
	Cohort characteristics
	Trajectories of mental health outcomes
	Results from latent growth curve models
	Results from growth mixture models

	Baseline predictors of trajectory class membership
	Results from logistic regressions examining person and employment factors associated with common mental disorders trajectories
	Other mental health outcomes


	Discussion
	Comparison with previous studies
	Strengths and limitations
	Implications for research and/or practice
	Conclusions
	Supplementary material
	Funding statement
	Competing interests
	References


