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Background
The psychological consequences of hospital admission for
COVID-19, such as post-traumatic stress disorder (PTSD), are
under-researched.

Aims
To describe the prevalence of, and risk factors for, psychological
trauma symptoms in COVID-19 patients discharged from
hospital.

Method
We used data from the Post-Hospitalisation COVID-19 (PHOSP-
COVID) study of adults discharged from UK hospitals after
COVID-19. Psychological trauma was assessed using the
Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5) 5 and
12 months after discharge. We used log binomial regression to
identify risk factors for probable PTSD.

Results
We describe 1565 study participants discharged from hospital
between February 2020 and March 2021 following an admission
for COVID-19. Most were male (61.3%), White (77.4%) and from
more deprived areas (62%). Of these, 15% had probable PTSD
(PCL-5 ≥34) at 5 months which was associated with being 18 to
50 years old (risk ratio: 3.0 (2.1– 4.3), p < 0.001), lower income
(e.g. <£19,001, risk ratio 2.1, 95% CI: 1.5 – 2.8, p < 0.001), longer
admission and a history of depression or anxiety. Out of 236, 136
(57.6%) with probable PTSD at 5 months still had probable PTSD

at 12 months. Persistence was associated with intensive care
unit (ICU) admission (risk ratio 1.3, 95% CI 1.1–1.6, p < 0.001) and
higher anxiety and PCL-5 scores at 5 months.

Conclusions
Probable PTSD was common 5 months after admission for
COVID-19 and was associated with lower socioeconomic status,
longer admission and previous depression or anxiety. Over half
remained symptomatic at 12 months, associated with ICU
admission and higher 5-month PCL-5 scores.
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Psychological trauma symptoms such as anxiety, sleep disturbance
and irritability are common in general hospital patients. Although a
recent systematic review showed no evidence for individual-level
risk factors such as age or gender, it remains unclear whether
educational attainment, socioeconomic status or past psychiatric
history, including previous post-traumatic stress disorder (PTSD),
increase the risk.1 Trauma symptoms are especially common in
patients with burns, myocardial infarction, intra-operative aware-
ness and those admitted to the intensive care unit (ICU).2 In
contrast to those in hospital, relatively little is known about these
psychological symptoms following discharge. Follow-up studies of
specific groups such as burns patients and those discharged after
myocardial infarction show a high prevalence of psychological
symptoms.3 In particular, there is literature on post-ICU syndrome
which comprises both physical symptoms, such as weakness, and
psychiatric symptoms such as anxiety and psychological trauma.4

Admission to hospital with COVID-19 during the pandemic
was associated with several biological, psychological and social risk
factors.5 Becoming infected with SARS-CoV-2 was more common
in those in poor housing6 or precarious employment.7 Among those
infected, admission to hospital was more common in men, those
over 60 and those with medical comorbidities. Psychosocial risk
factors also contributed – living in a poor neighbourhood,8 physical
inactivity and pre-existing psychiatric illness9 all further concen-
trating the association between socioeconomic disadvantage and
COVID-19 severity.

Becoming ill with COVID-19 is associated with worse mental
health outcomes, most notably anxiety and depression,10 though
the increased incidence of common mental disorder may have
been transient.11 Xie, Xu and Al-Aly12 also reported an increased
prevalence of acute stress reactions and post-traumatic stress dis-
order. Studies from China,13 Italy,14 Norway15 and Sweden16 have
investigated the prevalence of PTSD or probable PTSD in COVID-
19 patients discharged from hospital. These studies are constrained
by either small sample sizes (e.g. n= 109 in Italy, n= 125 in
Norway and n= 120 in Sweden) or by reliance on single-centre
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design. Similarly, a few studies with small sample sizes have examined
PTSD in patients discharged after severe acute respiratory syndrome
and Middle East respiratory syndrome in Hong Kong (n= 90)17 and
the Republic of Korea (n= 63).18 From the pre-COVID-19 literature,
there is evidence of an association between psychiatric comorbidity
and worse long-term outcomes following discharge from hospital.19

Patients with mental–physical comorbidity have greater lengths of
stay, greater risk of readmission20 and reduced employment.21

A better understanding of the emergence of psychological
trauma symptoms in patients discharged from hospital after
admission with COVID-19 is important to inform strategies for
prevention and early detection in future pandemics. We aimed to
investigate (a) the prevalence of severe or persistent psychological
trauma symptoms, and (b) which biological, psychological or social
risk factors were associated with trauma symptoms in COVID-19
patients discharged from hospital. Knowing these will assist with
future case identification so that appropriate interventions can be
delivered.

Method

Study design, settings and participants

The Post-Hospitalisation COVID-19 (PHOSP-COVID) study is a
large, multicentre, prospective cohort study. The study involves
participants aged 18 and above who were discharged from
83 National Health Service (NHS) hospitals across the four UK
nations after being admitted to a medical assessment unit or ward
with confirmed or clinician-diagnosed COVID-19. Patient and
public involvement and engagement (PPIE) has been embedded
within the work of PHOSP-COVID throughout the research cycle
from research prioritisation and identification of new research
topics, through to dissemination. Further details of this study are
described elsewhere.22,23

The data used in these analyses are from a subset of PHOSP
participants who consented to take part in two follow-up research
visits in addition to routine care. Here, we report on the participants
who completed the Posttraumatic Stress Disorder Checklist for
DSM-5 (PCL-5)24 at both research visits.

We assert that all procedures contributing to this work comply
with the ethical standards of the relevant national and institutional
committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2013. All procedures involving
human subjects/patients were approved by the Leeds West
Research Ethics Committee (20/YH/0225) and are registered on the
ISRCTN Registry (ISRCTN10980107). Written informed consent
was obtained from all study participants.

Data collection and outcome

Data collection for this subset of participants was through medical
notes, and two research visits alongside clinical follow-ups. The
study team at each site collected participants’ demographic data,
admission characteristics and medical history data from hospital
notes. The first research visit (described as ‘5 months’) occurred
2–7 months post-discharge, and the second research visit (described
as ‘12 months’) occurred between 10 and 14 months post-discharge.
At the research visits, clinical questionnaires and biological sampling
were undertaken, including completion of the study-specific Patient
Symptom Questionnaire (PSQ). Participants were asked to fill in a
symptom questionnaire describing their health prior to having
COVID-19. The details of variables included and when they were
collected are described in the Supplementary Material.

The PHOSP-COVID study was funded as a COVID-19 rapid
response study. Experts in organ-based disease specialties and

mental health were canvassed to help choose the most appropriate
patient-reported outcomes. The PCL-5, a 20-item measure that
assesses the 20 DSM-5 symptoms of PTSD, was chosen to assess
psychological trauma as it is by self-report and widely used in UK
clinical practice, including in Improving Access to Psychological
Therapies services. It has good convergent and discriminant
validity as well as good test–retest reliability, which was important
as it was administered more than once. It takes 5–10 min to
complete. No permission or payment is required for its use as it is in
the public domain. Each PCL-5 item is scored 0–4. A total score of
34 or more on PCL-5 is indicative of probable PTSD.25

The primary outcome of our analyses was probable PTSD
(PCL-5 ≥ 34) at the 5-months research visit.25 Separately, we
examined participants who had probable PTSD at 5 months and
remained so at 12 months. Participants with probable PTSD at both
time points are referred to as having ‘persistent’ probable PTSD.
Explanatory variables known to be associated with mental health
outcomes were available for these analyses. Demographics, social
history, health history, data from hospital admission and research
visits, including clinical measures, were used as explanatory vari-
ables in these analyses.

The analyses included clinical measures (body mass index
(BMI)), physiological measure) and patient-reported measures
employed at both research visits. The patient-reported measures we
included were patient-perceived recovery (from PSQ), Dyspnoea-
12 (D-12; breathlessness severity), Patient Health Questionnaire-9
(PHQ-9; depressive symptoms), and generalised anxiety disorder-7
(GAD-7; anxiety symptoms). For further details regarding variables
used in this study, please see the Supplementary Material.

Statistical analysis

Analyses were conducted using R statistical software version 4.2.3
for Linux (R Foundation for Statistical Computing, Vienna,
Austria; https://cran.r-project.org/bin/windows/base/old/4.2.3/
dplyr) with mainly dplyr version 1.0.9 (Wickham H et al;
https://dplyr.tidyverse.org), tidyverse version 1.3.2 (Wickham et al;
https://cran.r-project.org/src/contrib/Archive/tidyverse/), tableone
version 0.13.2 (Yoshida and Bartel; tableone: Create ‘Table 1’ to
Describe Baseline Characteristics with or without Propensity Score
Weights. R package version 0.13.2, https://github.com/kaz-yos/
tableone), glmnet version 4.1.6 (Friedman et al; https://doi.org/10.
18637/jss.v033.i0), mice version 3.14.0 (van Buuren et al; https://
cran.r-project.org/web/packages/mice/index.html), miceafter ver-
sion 0.5.0 (Heymans; https://mwheymans.github.io/miceafter/) and
logbin version 2.0.5 (Donoghoe and Marschner; https://cran.r-pro
ject.org/src/contrib/Archive/logbin/) packages.

For our primary analysis, we stratified participants by probable
PTSD status at 5 months. We describe the sociodemographic,
admission and mental health characteristics of these participants.
Binary and categorical variables are presented as counts and per-
centages, and continuous variables are presented as mean and s.d.
Chi-squared tests were used for categorical variables and t-tests for
the continuous variables to assess whether participants with
probable PTSD differed from those without probable PTSD.

Before conducting regression analyses, those variables with
more than 10% missing values were discussed with clinical
members of the research team as to their relevance. It was decided
that except for use of psychotropics and steroids during hospital
admission, there was insufficient evidence to retain them. For those
with less than 10% missing values we carried out multiple impu-
tation by chained equations, assuming the data were missing at
random. Five sets were imputed using the following sociodemo-
graphic and admission data: gender, age, ethnicity, English as first
language, education, Index of Multiple Deprivation (IMD) quintile,

Anik et al

2
Downloaded from https://www.cambridge.org/core. 24 Sep 2026 at 08:38:00, subject to the Cambridge Core terms of use.

https://cran.r-project.org/bin/windows/base/old/4.2.3/dplyr
https://cran.r-project.org/bin/windows/base/old/4.2.3/dplyr
https://dplyr.tidyverse.org
https://cran.r-project.org/src/contrib/Archive/tidyverse/
https://github.com/kaz-yos/tableone
https://github.com/kaz-yos/tableone
https://doi.org/10.18637/jss.v033.i0
https://doi.org/10.18637/jss.v033.i0
https://cran.r-project.org/web/packages/mice/index.html
https://cran.r-project.org/web/packages/mice/index.html
https://mwheymans.github.io/miceafter/
https://cran.r-project.org/src/contrib/Archive/logbin/
https://cran.r-project.org/src/contrib/Archive/logbin/
https://www.cambridge.org/core


income, living arrangements, blood pressure (systolic), admission
duration, heart rate, temperature, SpO2, intensive care unit (ICU)
admission, depression or anxiety; chronic fatigue or IBS (refers to
fatigue syndrome, fibromyalgia or chronic pain, or irritable bowel
syndrome); previous antidepressant medication use, previous
treatment by a mental health practitioner and primary outcome
variable (probable PTSD at 5 months). For the 12-months per-
sistent probable PTSD analyses we added PCL-5, Dyspnoea-12
(D-12), PHQ-9 and GAD-7 at 5 months as continuous variables
and having probable PTSD at 12 months to the imputation model
in addition to the sociodemographic and admission data.

We first identified potential risk factors for probable PTSD at
5 months using logistic regression with imputed data. The logistic
regression models included variables regarding admission and
mental health history as potential predictors and probable PTSD
(PCL-5 ≥ 34) at 5 months as the outcome variable. To obtain
estimates of relative risk, appropriate for a cohort study, we fitted
a log binomial model with those variables shown to have statis-
tically significant (at the 5% level) coefficients in the logistic
regression.

Separately, we repeated these analyses on participants with
probable PTSD at both 5 months and at 12 months, comparing
them with those with probable PTSD only at 5 months. Regression
models included variables from 5 months in addition to variables
used in our primary analyses. Persistent probable PTSD at
12 months was the outcome variable. To increase interpretability of
the log-binomial models, continuous variables were converted into
categorical variables. GAD-7 was used as a binary case/non-case
measure based on a clinical cut-off of 9/10.26 PCL-5 scores at
5 months were divided into categories using ‘cut’ function in R,
creating three discrete groups based on score ranges. Pooled results
from the log-binomial models are presented with risk ratio and
95% CI. We included all imputed data-sets in the regression
analyses and combined the results using Rubin’s Rules.27

Results

In total, 1565 participants who were discharged from 1 of the
83 NHS hospitals that took part in the study between March 2020
and April 2021 after treatment for COVID-19, and completed
PCL-5 at both research visits that took place between August 2020
and March 2022, were included in the analysis (see Fig. 1). The
median time from discharge to the first visit was 5.4 months, and to
the second visit was 12.7 months.

Characteristics of the sample

Most participants were male (n= 959, 61.3%), of White ethnicity
(n= 1211, 77.4%) and were from more deprived areas (n= 971,
62%). The mean age was 59.4 years (s.d.= 12.0). Admission
duration for 78.9% (n= 1235) was less than 20 days and one-third
(n= 525, 33.5%) were admitted to ICU (see Table 1). Of these,
15.1% (n= 236) had probable PTSD (PCL-5≥ 34) at 5 months.
Sixty-eight (4.3%) participants scored less than 34 on the PCL-5 at
5 months but scored≥34 at 12 months. These participants were not
the focus of this analysis.

The characteristics of participants who scored ≥34 on the
PCL-5 at 5 months are shown in Table 1. Participants with probable
PTSD at 5 months were more likely to be female (45.9% v. 37.5%),
younger (mean age 54.8 years (s.d.= 10.6) v. 60.3 years
(s.d.= 12.1)), from more deprived areas (IMD quintile 1: 75% v.
quintile 3: 59.7%) and earning less than £35 001 per year (50% v.
37.3%). They were more likely to have had a longer admission
duration (28.8% v. 19.7%) and used psychotropic medication while
in hospital (40.3% v. 12.3%). They were more likely to report a
history of depression or anxiety (39.4% v. 12.4%) and of using
antidepressant medication (24.2% v. 9%). Participants with prob-
able PTSD at 5 months had higher PHQ-9 and GAD-7 scores at
5 and 12 months (see the Supplementary Material).

Completed PCL-5 at both visits
(5 and 12 months)

(N = 1565)

Completed PCL-5 at 5
months (N = 2295)

Consented to take part in both visits
(N = 2697)

Not completed PCL-5 at both
visits (5 and 12 months)

(N = 730)

Not completed PCL-5 at 5
months (N = 402) 

Fig. 1 Flow diagram of participants in this study. PCL-5, Posttraumatic Stress Disorder Checklist for DSM-5.
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Table 1 Participants’ demographics, admission characteristics and mental health characteristics

PCL–5 ≥34 at 5 months Overall No Yes P value

N (%) 1565 1329 (84.9) 236 (15.1)
Sociodemographic characteristics

Gender (n (%))
Male 959 (61.3) 831 (62.5) 128 (54.2) 0.019
Female 606 (38.7) 498 (37.5) 108 (45.8)

Age in years at admission (mean (s.d.)) 59.4 (12.0) 60.3 (12.1) 54.8 (10.6) <0.001
Ethnicity (n (%))
White 1211 (77.4) 1041 (78.3) 170 (72.0) 0.045
non-White 350 (22.4) 285 (21.4) 65 (27.5)
Missing 4 (0.3) 3 (0.2) 1 (0.4)

English first language (n (%))
Yes 1284 (82.0) 1096 (82.5) 188 (79.7) 0.452
No 224 (14.3) 184 (13.8) 40 (16.9)
Prefer not to say or missing 57 (3.6) 49 (3.7) 8 (3.4)

Education level (n (%))
Secondary school or below 558 (35.7) 476 (35.8) 82 (34.7) 0.241
6th form college/vocational qualification 385 (24.6) 315 (23.7) 70 (29.7)
Degree 494 (31.6) 428 (32.2) 66 (28.0)
Prefer not to say or missing 128 (8.2) 110 (8.3) 18 (7.6)

IMD quintile (n (%))
1 – most deprived 345 (22.0) 277 (20.8) 68 (28.8) 0.001
2 342 (21.9) 279 (21.0) 63 (26.7)
3 284 (18.1) 238 (17.9) 46 (19.5)
4 279 (17.8) 252 (19.0) 27 (11.4)
5 – least deprived 308 (19.7) 276 (20.8) 32 (13.6)
Missing 7 (0.4) 7 (0.5) 0 (0.0)

Income (n (%))
< £19 000 250 (16.0) 190 (14.3) 60 (25.4) <0.001
£19 000–£35 000 364 (23.3) 306 (23.0) 58 (24.6)
> £35 000 547 (35.0) 491 (36.9) 56 (23.7)
Prefer not to say or missing 404 (25.8) 342 (25.7) 62 (26.3)

Living arrangements (n (%))
In relationship 1059 (67.7) 918 (69.1) 141 (59.7) 0.003
Not in relationship 448 (28.6) 361 (27.2) 87 (36.9)
Missing 58 (3.7) 50 (3.8) 8 (3.4)

Employment status prior to admission (n (%))
Employed 856 (54.7) 714 (53.7) 142 (60.2) <0.001
Other or unemployed 114 (7.3) 82 (6.2) 32 (13.6)
Retired 382 (24.4) 349 (26.3) 33 (14.0)
Missing 213 (13.6) 184 (13.8) 29 (12.3)

Admission characteristics
Systolic blood pressure, mmHg (mean (s.d.)) 130.3 (20.1) 130.7 (19.8) 128.2 (21.5) 0.082
Admission duration (n (%))
Less than 20 days 1235 (78.9) 1067 (80.3) 168 (71.2) 0.002
Twenty or more days 330 (21.1) 262 (19.7) 68 (28.8)

Heart rate, bpm (mean (s.d.)) 92.0 (17.9) 91.9 (17.0) 92.4 (22.3) 0.737
Temperature, °C (mean (s.d.)) 37.5 (1.0) 37.5 (1.0) 37.5 (1.1) 0.908
Confusion (n (%))
Yes 181 (11.6) 145 (10.9) 36 (15.3) 0.056
No 1174 (75.0) 1008 (75.8) 166 (70.3)
Missing 210 (13.4) 176 (13.2) 34 (14.4)

SpO2 (n (%))
90% or below 255 (16.3) 218 (16.4) 37 (15.7) 0.835
above 90% 1199 (76.6) 1016 (76.4) 183 (77.5)
Missing 111 (7.1) 95 (7.1) 16 (6.8)

Psychotropic medication used (n (%))
Yes 258 (16.5) 163 (12.3) 95 (40.3) <0.001
No 1047 (66.9) 937 (70.5) 110 (46.6)
Missing 260 (16.6) 229 (17.2) 31 (13.1)

Steroids used (n (%))
Yes 181 (11.6) 152 (11.4) 29 (12.3) 0.988
No 1124 (71.8) 948 (71.3) 176 (74.6)
Missing 260 (16.6) 229 (17.2) 31 (13.1)

Admitted to ICU (n (%))
Yes 525 (33.5) 422 (31.8) 103 (43.6) 0.001
No 1001 (64.0) 871 (65.5) 130 (55.1)
Missing 39 (2.5) 36 (2.7) 3 (1.3)

Health prior to admission
EQ5D-5L summary (mean (s.d.)) 79.8 (17.4) 81.2 (16.4) 71.5 (20.4) <0.001
EQ5D-5L question 5 (n (%))
I am not anxious or depressed 993 (63.5) 900 (67.7) 93 (39.4) <0.001
I am slightly anxious or depressed 206 (13.2) 171 (12.9) 35 (14.8)
I am moderately anxious or depressed 118 (7.5) 73 (5.5) 45 (19.1)

(Continued)
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Pooled risk ratios were estimated across strata defined by age,
income, admission duration, previous depression or anxiety and
psychotropic medication use during admission. These ratios
quantify the association with meeting criteria for probable PTSD at
5 months, using non-case status (PCL-5< 34) at 5 months as the
reference category (Fig. 2). Sociodemographic factors associated
with higher relative risk of having probable PTSD at 5 months
included being younger (e.g. for age group of 18–50 risk ratio 3.0
95% CI: 2.1–4.3 p=<0.001 compared with age group of 65+), and
having lower income or preferring not to say their income (e.g. for
income of less than £19 001 risk ratio 2.1, 95% CI: 1.5–2.8, p< 0.001
compared with more than £35 000). Furthermore, longer admission
duration (20 or more days, risk ratio 1.4, 95% CI: 1.2–1.7, p < 0.001
compared with less than 20 days), using psychotropics on admission
and having previous depression or anxiety were also significantly
associated with having probable PTSD at 5 months.

Characteristics of those with persistent ‘probable
PTSD’

This sample included 236 participants who scored ≥34 on the
PCL-5 at 5 months. Of these, 136 (57.6%) continued to score ≥34
on the PCL-5 at 12 months. There were several differences between
participants with persistent probable PTSD and those who had
probable PTSD only at 5 months (see Table 2).

Those with persistent probable PTSD were less well-educated
(74.3% v. 51% secondary education only), earned less than £19 001
per year (30.1% v. 19%) and more likely to have required an ICU
admission (50.7% v. 34%). They were also more likely to report they
had not recovered from COVID-19 at 12 months (73.5% v. 63%),
have had a higher PCL-5 score at 5 months (mean PCL-5 50.4 v.
43.2) and higher PHQ-9- and GAD-7 scores at both 5 and
12 months.

For the analyses of participants with persistent probable PTSD,
risk ratios are presented within ICU admission, and GAD-7 and
PCL-5 scores’ groups at 5 months reporting having persistent
probable PTSD, with not having persistent probable PTSD at
12 months (i.e. only at 5 months) as the reference category (Fig. 3).
Factors associated with persistent probable PTSD included being
admitted to ICU (risk ratio: 1.3, 95% CI: 1.1–1.6, p < 0.001), higher
GAD-7 scores and having a PCL-5 score greater than 42 at 5 months.

Discussion

The Post-Hospitalisation COVID-19 study (PHOSP-COVID) is
one of the largest multicentre cohorts of people admitted to

hospital with COVID-19 in the world. We analysed longitudinal
data to describe the prevalence of, and risk factors for, probable
PTSD in patients discharged from UK hospitals following
admission for COVID-19.

Limitations

PHOSP-COVID has several limitations which may have had an
impact on our analyses. Participants were recruited between August
2020 and March 2022 and so the cohort includes a mix of vacci-
nated and unvaccinated participants, and participants infected with
different COVID-19 strains. Recruitment took place after hospital
discharge and therefore information relating to the period before
admission was obtained largely by participant recall and thus
subject to recall bias. While 7935 participants were recruited to
PHOSP-COVID, less than half consented to take part in 2 research
visits,22 introducing further possible selection bias. We included
only participants who completed the PCL-5 at both research visits,
which may further amplify this selection bias. We have PCL-5
scores at only two time points. Future studies may gain greater
insights from having more data points and being able to analyse
changes over time. While PPIE activities have been substantial in
the PHOSP-COVID project, we did not undertake additional PPIE
work as part of these analyses.

The time between discharge and research visits varied between
participants for practical reasons, and this may have had an impact
on the reporting of psychological symptoms. Psychological health
data were obtained by questionnaires only, and no clinical psy-
chiatric assessment took place. PHOSP-COVID data include only
participants who were admitted to hospital with COVID-19. We
have therefore not been able to compare our findings with patients
admitted to hospital for other reasons, or who had COVID-19 but
were not admitted to hospital. In addition, we are aware that fewer
older adults were admitted to ICU with COVID-19 in the UK.
Those that were admitted are likely to have had very different
premorbid health states compared with the younger, albeit less
healthy, individuals admitted to ICU. If more older patients had
been admitted to ICU, they may have survived and gone on to
suffer PTSD at similar levels to younger patients.

Strengths

PHOSP-COVID is one of the largest multicentre cohort studies of
people admitted to hospital with COVID-19 in the world. We
report data from the period of admission to hospital and at two

Table 1 (Continued )

PCL–5 ≥34 at 5 months Overall No Yes P value

I am severely anxious or depressed 37 (2.4) 11 (0.8) 26 (11.0)
I am extremely anxious or depressed 13 (0.8) 6 (0.5) 7 (3.0)
Missing 198 (12.7) 168 (12.6) 30 (12.7)

Treatment by a mental health professional (n (%))
Yes 86 (5.5) 59 (4.4) 27 (11.4) <0.001
No 1470 (93.9) 1265 (95.2) 205 (86.9)
Missing 9 (0.6) 5 (0.4) 4 (1.7)

Depression or anxiety (n (%))
Yes 258 (16.5) 165 (12.4) 93 (39.4) <0.001
No 1307 (83.5) 1164 (87.6) 143 (60.6)

Chronic or IBS (n (%))
Yes 107 (6.8) 75 (5.6) 32 (13.6) <0.001
No 1458 (93.2) 1254 (94.4) 204 (86.4)

Antidepressant medication used (n (%))
Yes 177 (11.3) 120 (9.0) 57 (24.2) <0.001
No 1382 (88.3) 1206 (90.7) 176 (74.6)
Missing 6 (0.4) 3 (0.2) 3 (1.3)

PCL-5, Posttraumatic Stress Disorder Checklist for DSM-5; IMD, Index of Multiple Deprivation; bpm, beats per minute; SpO2, oxygen saturation; ICU, intensive care unit; EQ5D-5L, EuroQuol-5
Dimension 5 Level; Chronic or IBS, chronic fatigue syndrome, fibromyalgia or chronic pain and/or irritable bowel syndrome.
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time points after discharge. There is a wide range of clinical data
and a large amount of patient-reported psychosocial data con-
cerning their lives before and after admission. In our analyses, both
those with and without probable PTSD had been admitted to
hospital during the same period, to some degree helping to control
for the wider psychological risks presented by the pandemic itself.

PHOSP-COVID included the PCL-5 as a validated and widely
used measure of self-reported PTSD symptoms based on DSM-5.
A cut-off of 33/34 identifies people who are likely to have PTSD.25 It
is important, though, to recognise that diagnostic interviews, the
gold standard, were not carried out in PHOSP-COVID. Scott,28

using an ultra-brief screening tool, found marked discrepancies
between the proportion of patients identified as cases of PTSD on
screening and on using a diagnostic interview. Other studies25

found smaller differences. We have used the term ‘probable PTSD’,
recognising that psychometric measures and screening tools should
not form the sole basis of a diagnosis.25 In addition, PHOSP-
COVID participants completed the PHQ-9 and GAD-7, both of
which are widely used in clinical practice in the UK to record
symptoms of depression and anxiety.

We found that 15% of patients discharged from hospital after
admission for COVID-19 had probable PTSD at 5 months. This is
around double the prevalence in the general population in the
USA29 and the UK28 and is in keeping with other, albeit smaller,

studies of COVID-19 patients.30,31 Few studies reported PTSD in
patients admitted to hospital with acute respiratory infections prior
to the COVID-19 pandemic. Denke and colleagues32 found a
prevalence of 16% in 64 patients followed up after admission with
severe community acquired pneumonia, and Lettinga and col-
leagues33 reported 15% of 122 patients who survived an outbreak of
Legionnaire’s disease had PTSD. Salehi and colleagues34 carried out
a systematic review of studies of PTSD following coronavirus
outbreaks, though not restricted to hospitalised patients. The
overall prevalence of PTSD was 18%, but varied substantially with
study type, virus type, patient group and especially geographical
location. Yuan and colleagues35 systematically reviewed studies of
PTSD after 21st century infectious disease epidemics. Of 80 studies,
47 were on COVID-19, although only 14/80 studies (1% of the
participants) were on infected patients. They reported an overall
PTSD prevalence of 23%, comparing this with 20% for major
traumatic events and 16% for floods.35

COVID-19 patients admitted to hospital were more severely ill
than COVID-19 patients not admitted to hospital, and it might be
expected that the more severely unwell patients were most likely to
experience PTSD symptoms. We found some evidence to support
this. Although patients who subsequently reported PTSD symp-
toms were of similar illness severity at the point of admission their
total length of stay, a proxy marker of disease severity, was

51–65 years

18–50 years

Income level:

Prefer not to say

Admission duration:    <20 days

Age at admission:         65+ years

20 or more days

Psychotropic medication at discharge: No

History of depression or anxiety: No

Yes

Yes

1 2 3

Risk ratio (95% CI)
4 5

>£35 000

£19 001 – £35 000

<= £19 000

Fig. 2 Relationship between probable post-traumatic stress disorder (PTSD) (PCL-5 ≥ 34 at 5 months) and participants’ characteristics. PCL-5,
Posttraumatic Stress Disorder Checklist for DSM-5.
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Table 2 Characteristics of participants with probable post-traumatic stress disorder (PTSD) at 5 months, stratified by persistent probable PTSD

PCL–5 ≥ 34 at 5 and 12 months Overall No Yes P value

N (%) 236 100 (42.4) 136 (57.6)
Sociodemographic characteristics

Gender (n (%))
Male 128 (54.2) 50 (50.0) 78 (57.4) 0.323
Female 108 (45.8) 50 (50.0) 58 (42.6)

Age in years at admission (mean (s.d.)) 54.80 (10.6) 55.19 (10.5) 54.51 (10.7) 0.629
Ethnicity (n (%))

White 170 (72.0) 72 (72.0) 98 (72.1) 1
Non-White 65 (27.5) 28 (28.0) 37 (27.2)
Missing 1 (0.4) 0 (0.0) 1 (0.7)

English first language (n (%))
Yes 188 (79.7) 77 (77.0) 111 (81.6) 0.679
No 40 (16.9) 19 (19.0) 21 (15.4)
Prefer not to say or missing 8 (3.4) 4 (4.0) 4 (2.9)

Education level (n (%))
Secondary school or below 82 (34.7) 28 (28.0) 54 (39.7) 0.003
6th form college/vocational qualification 70 (29.7) 23 (23.0) 47 (34.6)
Degree 66 (28.0) 39 (39.0) 27 (19.9)
Prefer not to say or missing 18 (7.6) 10 (10.0) 8 (5.9)

IMD quintile (n (%))
1 – most deprived 68 (28.8) 29 (29.0) 39 (28.7) 0.481
2 63 (26.7) 21 (21.0) 42 (30.9)
3 46 (19.5) 22 (22.0) 24 (17.6)
4 27 (11.4) 12 (12.0) 15 (11.0)
5 – least deprived 32 (13.6) 16 (16.0) 16 (11.8)

Income (n (%))
< £19 000 60 (25.4) 19 (19.0) 41 (30.1) 0.047
£19 000–£35 000 58 (24.6) 24 (24.0) 34 (25.0)
> £35 000 56 (23.7) 32 (32.0) 24 (17.6)
Prefer not to say or missing 62 (26.3) 25 (25.0) 37 (27.2)

Living arrangements (n (%))
In relationship 141 (59.7) 62 (62.0) 79 (58.1) 0.447
Not in relationship 87 (36.9) 33 (33.0) 54 (39.7)
Missing 8 (3.4) 5 (5.0) 3 (2.2)

Employment status prior to admission (n (%))
Employed 142 (60.2) 63 (63.0) 79 (58.1) 0.116
Other or unemployed 32 (13.6) 8 (8.0) 24 (17.6)
Retired 33 (14.0) 12 (12.0) 21 (15.4)
Missing 29 (12.3) 17 (17.0) 12 (8.8)

Social affect work 5 months (n (%))
Yes 130 (55.1) 52 (52.0) 78 (57.4) 0.593
No 36 (15.3) 12 (12.0) 24 (17.6)
Missing 70 (29.7) 36 (36.0) 34 (25.0)

Social affect work 12 months (n (%))
Yes 26 (11.0) <10 <15 0.817
No 10 (4.2) <10 <10
Missing 200 (84.7) >80 <120

Admission characteristics
Systolic blood pressure, mmHg (mean (s.d.)) 128.7 (21.5) 127.2 (20.2) 128.9 (22.6) 0.557
Admission duration (n (%))

Less than 20 days 168 (71.2) 76 (76.0) 92 (67.6) 0.21
Twenty or more days 68 (28.8) 24 (24.0) 44 (32.4)

Heart rate, bpm (mean (s.d.)) 92.4 (22.3) 89.5 (17.9) 94.6 (25.0) 0.088
Temperature, °C (mean (s.d.)) 37.5 (1.1) 37.4 (1.0) 37.5 (1.1) 0.201
Confusion (n (%))

Yes 36 (15.3) 17 (17.0) 19 (14.0) 0.568
No 166 (70.3) 67 (67.0) 99 (72.8)
Missing 34 (14.4) 16 (16.0) 18 (13.2)

SpO2 (n (%))
90% or below 37 (15.7) 16 (16.0) 21 (15.4) 1
above 90% 183 (77.5) 80 (80.0) 103 (75.7)
Missing 16 (6.8) 4 (4.0) 12 (8.8)

Psychotropic medication used (n (%))
Yes 95 (40.3) 35 (35.0) 60 (44.1) 0.269
No 110 (46.6) 50 (50.0) 60 (44.1)
Missing 31 (13.1) 15 (15.0) 16 (11.8)

Steroids used (n (%))
Yes 29 (12.3) 10 (10.0) 19 (14.0) 0.535
No 176 (74.6) 75 (75.0) 101 (74.3)
Missing 31 (13.1) 15 (15.0) 16 (11.8)

(Continued)
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independently associated with probable PTSD at 5 months in
multivariable analyses. We also identified several individual-level
risk factors for probable PTSD at 5 months. In our univariable
analyses, female patients and those of non-White ethnicity were
more likely to report PTSD symptoms but these were no longer
significant in multivariable analyses. In multivariable analyses,
there was a dose effect for age and income; younger patients and
patients on lower incomes were more likely to have probable PTSD
at 5 months, as were COVID-19 patients who used psychotropics

on admission and who reported having previously experienced
psychiatric illness. Individual-level factors,35 as well as clinical
severity, are important in understanding PTSD in patients dis-
charged from hospital after COVID-19.

Within those who had probable PTSD at 5 months,we explored
risk factors associated with still having probable PTSD at
12 months. Of all participants, 15% had probable PTSD at 5 months
and more than half (57%) still had probable PTSD at 12 months.
Persistent probable PTSD was related both to illness severity and

Table 2 (Continued )

PCL–5 ≥ 34 at 5 and 12 months Overall No Yes P value

Admitted to ICU (n (%))
Yes 103 (43.6) 34 (34.0) 69 (50.7) 0.013
No 130 (55.1) 65 (65.0) 65 (47.8)
Missing 3 (1.3) 1 (1.0) 2 (1.5)

Health prior to admission
EQ5D5L summary (mean (s.d.)) 71.5 (20.4) 74.3 (18.4) 69.6 (21.6) 0.116
EQ5D5L Q5 (n (%))

I am not anxious or depressed 93 (39.4) <50 <50 0.002
I am slightly anxious or depressed 35 (14.8) <20 <20
I am moderately anxious or depressed 45 (19.1) <15 <35
I am severely anxious or depressed 26 (11.0) <5 <25
I am extremely anxious or depressed 7 (3.0) <5 <10
Missing 30 (12.7) <20 <15

Treatment by a mental health professional (n (%))
Yes 27 (11.4) 11 (11.0) 16 (11.8) 1
No 205 (86.9) 85 (85.0) 120 (88.2)
Missing 4 (1.7) 4 (4.0) 0 (0.0)

Depression or anxiety (n (%))
Yes 93 (39.4) 34 (34.0) 59 (43.4) 0.186
No 143 (60.6) 66 (66.0) 77 (56.6)

Chronic or IBS (n (%))
Yes 32 (13.6) 10 (10.0) 22 (16.2) 0.239
No 204 (86.4) 90 (90.0) 114 (83.8)

Antidepressant medication used (n (%))
Yes 57 (24.2) 21 (21.0) 36 (26.5) 0.491
No 176 (74.6) 76 (76.0) 100 (73.5)
Missing 3 (1.3) 3 (3.0) 0 (0.0)

Outcomes
Referred to mental health services at 5 months (n (%))

Yes 26 (11.0) 8 (8.0) 18 (13.2) 0.277
No 160 (67.8) 71 (71.0) 89 (65.4)
Missing 50 (21.2) 21 (21.0) 29 (21.3)

Recovered from COVID-19 at 5 months (n (%))
Yes 11 (4.7) <5 <10 0.786
No 168 (71.2) <75 <100
Not sure 34 (14.4) <15 <25
Missing 23 (9.7) <15 <15

Recovered from COVID-19 at 12 months (n (%))
Yes 20 (8.5) 13 (13.0) 7 (5.1) 0.037
No 163 (69.1) 63 (63.0) 100 (73.5)
Not sure 36 (15.3) 19 (19.0) 17 (12.5)
Missing 17 (7.2) 5 (5.0) 12 (8.8)

BMI at 5 months (n (%))
Normal weight or overweight 78 (33.1) 41 (41.0) 37 (27.2) 0.082
Obese 90 (38.1) 32 (32.0) 58 (42.6)
Severe obesity 39 (16.5) 16 (16.0) 23 (16.9)
Missing 29 (12.3) 11 (11.0) 18 (13.2)

BMI at 12 months (n (%))
Normal weight or overweight 62 (26.3) 31 (31.0) 31 (22.8) 0.307
Obese 98 (41.5) 37 (37.0) 61 (44.9)
Severe obesity 43 (18.2) 19 (19.0) 24 (17.6)
Missing 33 (14.0) 13 (13.0) 20 (14.7)

PCL–5 summary at 5 months (mean (s.d.)) 47.4 (11.2) 43.2 (9.5) 50.5 (11.4) <0.001
PHQ–9 summary at 5 months (mean (s.d.)) 16.1 (5.2) 14.0 (4.7) 17.5 (5.1) <0.001
PHQ–9 summary at 12 months (mean (s.d.)) 14.7 (6.4) 10.1(4.9) 17.9 (5.2) <0.001
GAD–7 summary at 5 months (mean (s.d.)) 12.8 (4.7) 11.4 (4.7) 14.1 (4.3) <0.001
GAD–7 summary at 12 months (mean (s.d.)) 11.7 (5.8) 7.9 (4.7) 14.4 (4.8) <0.001

PCL-5, Posttraumatic Stress Disorder Checklist for DSM-5; IMD, Index of Multiple Deprivation; SpO2, oxygen saturation; ICU, intensive care unit; EQ5D-5L, EuroQuol-5 Dimension 5 Level;
Chronic or IBS, chronic fatigue syndrome, fibromyalgia or chronic pain and/or irritable bowel syndrome; BMI, body mass index; PHQ-9, Patient Health Questionnaire; GAD-7, general anxiety
disorder.
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the characteristics of who became unwell, though interestingly the
risk factors varied compared with those with probable PTSD only at
5 months. Admission to ICU was associated with persistent
probable PTSD but greater length of stay was not. Having a GAD-7
score ≥10 at 5 months was associated with persistent high PCL-5
scores. Younger age and lower reported income were not associated
with persistent probable PTSD. As might be expected, those with
more PTSD symptoms at 5 months, as indicated by higher PCL-5
scores, were more likely to have persistent probable PTSD (mean
PCL-5 score 50.5 v. 43.2). How ill you were and how distressed you
were predicted persistent PTSD symptoms.

Probable PTSD at 5 months was associated, in multivariable
analyses, with reporting a lower income and, in univariable anal-
yses, with living in a more deprived area. A large Swedish register-
based cohort study has shown that PTSD is more common among
refugee migrants, individuals with psychiatric disorders and the
socioeconomically disadvantaged groups.36 This aligns with the
findings from the World Mental Health Surveys, which demon-
strated socially disadvantaged groups (including those with low
household income) had increased risk of persistent PTSD.37 The
association between PTSD and deprivation is partly driven by a
higher incidence of trauma exposure in more deprived populations.
Relatively few studies have attempted to control for this, though
interestingly for our study, Hung’s study38 which showed that
PTSD was more common in those with no household savings was
conducted on general hospital in-patients in Kenya. Contracting
COVID-19 in the UK was strongly associated with deprivation for a

wide range of reasons, including living in more crowded housing,
continued use of public transport and lower rates of vaccine take-
up. Our findings are consistent with this. The retention of low
income as an independent risk factor in the multivariable analyses
is consistent with Holmes’ finding39 that the increased risk of PTSD
in more deprived groups is not solely explained by greater exposure
to trauma. It seems plausible that the greater level of psychological
strain associated with poverty and deprivation might itself increase
susceptibility to PTSD. Deprivation and poverty contribute to a
spectrum of risk for PTSD. Understanding where on this spectrum
any one patient sits will require an understanding of their indi-
vidual socioeconomic situation.

A history of depression or anxiety was an independent risk
factor for having probable PTSD at 5 months in multivariable
analyses. The association between past psychiatric history and
PTSD is well established in the general PTSD literature40 so the
associations we describe with depression and anxiety were antici-
pated. Our findings add to the literature that this association holds
for PTSD following admission to the general hospital.41,42 This
association is not fully explained by greater exposure to trauma.
There may be general susceptibility to psychiatric illness, and it is
possible that the association in population-based studies is con-
founded by access to services where a psychiatric diagnosis can be
established. The importance of this finding in our study is that the
elevated risk of PTSD in patients admitted to the general hospital
for COVID-19 or any other reason will only be recognised, and
therefore acted on, if a sufficiently detailed history is taken.

NoICU admission:

GAD-7 ≥10 at 5 months:   No

PCL-5 score at 5 months: 34 to 42

Yes

Yes

42 to 52

52 and more

1 2
Risk ratio (95% CI)

3

Fig. 3 Relationship between persistent probable post-traumatic stress disorder (PTSD) (PCL-5 ≥ 34 at 5 and 12 months) and participants’
characteristics. PCL-5, Posttraumatic Stress Disorder Checklist for DSM-5; ICU, intensive care unit.
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Implications

In 2020, COVID-19 was a new illness, with an unclear natural
history. Hospitals filled up. Many people died. It is not surprising
that a proportion of COVID-19 patients admitted to hospital
developed significant symptoms of PTSD. Our study, however,
identified a high prevalence of probable PTSD at 5 months fol-
lowing hospital discharge, with more than half of such patients
remaining symptomatic at 12 months. It is tempting to explain this
based on the particular challenges of COVID-19 at that time. Our
findings are consistent with the idea that those with more severe
illness were more likely to develop PTSD. But people did not
become ill with COVID-19 or require admission to hospital ran-
domly. The COVID-19 infection was more common, and led to
worse outcomes, in more disadvantaged communities – it was an
‘unequal pandemic’.7 In our analyses younger age, lower income
and a history of psychiatric illness were all associated with worse
psychological outcomes, independent of measures of physical ill-
ness severity.

Optimal management of future pandemics will require the
construction of systems that can minimise psychiatric as well as
physical complications. Until there is better evidence for preventing
mental illness, early recognition and rapid signposting to evidence-
based treatment will be required. COVID-19, like pandemics before
it, most greatly affected the most disadvantaged in society. Mental
illness sits on a similar social gradient. Our findings add to a body of
evidence showing that individual-level risks, for example younger
age, lower income and past psychiatric history, are all risk factors
for probable PTSD after an admission for COVID-19. Patients’
social histories merit ‘the same attention as their disease status’43

even for SARS-CoV-2 infected patients. Many of the risk factors for
post-discharge PTSD can be identified by taking a good social
history on admission. We also found that an extended length of stay
and admission to ICU increased the risk of subsequent probable
PTSD. Better recognition of risk factors prior to admission, and
generated by the admission, could inform strategies to reduce post-
discharge psychiatric complications.
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