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Introduction: The coronavirus Severe Acute Respiratory Syndrome Coronavirus Type 1 induces a severe respiratory disease, coronavirus disease 2019
(COVID-19). After Severe Acute Respiratory Syndrome Coronavirus Type 1 and Middle East Respiratory Syndrome infection, increased post-traumatic
stress disorder (PTSD) rates were described.

Methods: This single-centred, prospective study aimed to evaluate the rates of PTSD in patients who were hospitalized for COVID-19. Inclusion criteria
were COVID-19 patients hospitalized in the intensive care unit (ICU) or in a standard unit with at least 2 L/min oxygen. Six months post-hospitalization,
subjects were assessed for PTSD using a validated screening tool, the Post Traumatic Stress Checklist-5 (PCL-5).

Results: A total of 40 patients were included. No demographic differences between the ICU and non-ICU groups were found. The mean PCL-5 score for
the population was 8.85£10. The mean PCL-5 score was 6.7+8 in the ICU group and 10.5£11 in the non-ICU group (P=0.27). We screened one patient
with a positive PCL-5 score and one with a possible PCL-5 cluster score. Nine patients had a PCL-5 score of up to 15. Seven patients reported no symp-
toms. Seven patients accepted a psychological follow-up: one for PTSD, three for possible PTSD and three for other psychological problems.

Discussion: The PCL-5 tool can be used by lung physicians during consultations to identify patients for whom follow-up mental health assessment and
treatment for PTSD are warranted.

Conclusion: Lung physicians should be aware of the risk of PTSD in patients hospitalized for COVID-19 and ensure appropriate screening and follow-up care.
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INTRODUCTION

Psychological disorders, anxiety, depression or post-traumatic stress dis-
order (PTSD) are common after acute stress. Psychological disorders are
described in survivors of serious infectious diseases such as Crimean-
Congo Haemorrhagic fever [1], Ebola [2], severe acute respiratory syn-
drome (SARS) or Middle East Respiratory Syndrome (MERS) [3]. In a
meta-analysis of SARS Coronavirus Type 1 (SARS-CoV1) and MERS
survivors, the patientreported incidence of anxiety, depression and
PTSD were 14.9%, 14.8% and 32.2%, respectively [3].

The coronavirus SARS-CoV2 is a species of beta-coronavirus and
causes coronavirus disease 2019 (COVID-19). The first cases of COVID-
19 were reported in Wuhan (China) on December 2019, and SARS-
CoV2 is responsible for the current pandemic [4]. Once infected, people
can be asymptomatic or develop mild to severe symptoms, including
fever, cough, fatigue, diarrhoea, loss of smell and so on. Impairment of
the lungs and the development of inflammatory storm are life-threaten-
ing [5, 6]. In cases of lung involvement, computerized tomography (CT)-
scan features consist of local ground glass opacity, bilateral and subpleural
ground glass opacity, a crazy paving pattern, diffuse ground glass opacity

or diffuse consolidations [7, 8]. Some features seem to be organizing
pneumonia [9]. Ground glass opacity and subpleural lines are more prev-
alent in the early phase of the disease, whereas crazy paving, consolida-
tions and signs of fibrosis are features of the late phase [10]. CT scans
frequently described thrombosis during COVID-19 [11].

In efforts to control the pandemic and the overwhelming healthcare
systems, most countries implemented strict quarantine measures during the
first COVID-19 wave. In France, the French state implemented measures,
including reducing hospital activities in favour of mainly unscheduled activ-
ities and prohibiting visits to hospital patients. Associated with the imple-
mentation of these measures were reports of psychiatric disorders [12-14].
At the beginning of the COVID-19 crisis, 53.8% of the impacted Chinese
population suffered from mild to severe psychiatric troubles. Mild to severe
depression, anxiety and stress were reported in 16.5%, 28.8% and 8.1% of
cases, respectively. Screening for PTSD, with the PostTraumatic Stress
Checklist-5 (PCL-5), revealed a 7% prevalence of PTSD in Hubei Province,
China’s hardesthit area [15]. Since the beginning of the pandemic, studies
of general populations in China, Spain, Italy, Iran, the United States and
Turkey have reported incidences of PTSD ranging from 7% to 53.8% [16].
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In previous coronavirus outbreaks, the prevalence of PTSD in survi-
vors was estimated at 38% at 6 months post-discharge [17]. One year after
the MERS outbreak, in a cohort of 69 survivors, 42.9% reported symp-
toms of PTSD [18]. A total of 30 patients (42%) of a cohort of 68 SARS
survivors reported symptoms of PTSD during a 4-year follow-up study [19].

The present study aims to describe associations between first-wave
COVID-19 hospitalizations and symptoms of PTSD 6 months
post-discharge.

METHODS

Study population

A single-centre, prospective descriptive study was conducted at a general
hospital centre in France. This hospital is the main hospital for two
French counties. During the first wave, 324 patients were admitted with
COVID-19. Of these, 66 patients died and 42 were admitted to an inten-
sive care unit (ICU).

Subjects were eligible for inclusion if they were hospitalized in
ICU or non-ICU units for COVID-19 during the first wave of the
pandemic (between March 12 and April 15, 2020) and received at
least 2 L/min oxygen. Patients with a previous history of PTSD were
eligible for inclusion. Minors and those unable to provide consent
were excluded.

To identify the study subjects, we matched data provided by the med-
ical information department, the ICU and the hospital phar
macy. Potential subjects were informed of the study, through a letter,
during a routine follow-up appointment, approximately 6 months
post-discharge.

Each patient underwent a physical exam with dyspnoea assessment,
a lung function test and a 6-min walking test. A chest x-ray and/or a CT
scan were left to the discretion of the patient’s physician. The lung phy-
sician assessed patients who provided consent for inclusion in the study
for PTSD using a paper version of the PCL-5 tool.

PCL-5 and interpretation

The PCL-5, a valid and reliable tool, was used by the lung physician to
screen for PTSD. This tool assesses the 20 DSM-5 symptoms of PTSD.
Clinically, it is used to 1) screen individuals for PTSD, 2) make a provi-
sional PTSD diagnosis and 3) monitor symptom change during and
after PTSD treatment. A previous study reported the PCL-5 to have
specificity and sensitivity of 95% and 83%, respectively (20, 21]. The
questionnaire is a 20-item self-report tool that assesses symptoms and
the severity of PTSD symptoms in the past month. Patients’ symptoms
are assessed using a 5-point Likert scale: “not at all=0", “a little bit=1",
“moderately=2", “quite a bite=3" and “extremely=4". The questionnaire
is divided into four clusters: the first (questions 1 to 5), the second
(questions 6 to 7), the third (questions 8 to 14) and the fourth (ques-
tions 15 to 20). There are two ways of measuring suspected PTSD:

- A person reports a total score of >33/80;

- A person reports 4/4 positive clusters. The first and second clusters
are positive when patients answer “2” or more for at least one
question. The third and fourth clusters are positive when
patients answer “2” or more for at least two questions.

A psychological or psychiatric consultation was offered to patients with
a positive PCL-5 screening result (score or clusters). A consultation was
also offered if the lung physician had doubts about the outcome of the
PCL-5 test. Consultations were arranged if the patient asked for one.

Data collection and analysis

We calculated the number of patients who had to be included
according to the SARS-CoV1 incidence of PTSD about 50%. With a
risk a at 0.05 and B at 0.2 (statistical power at 0.8), the number of
patients required was 64 (calculated using the library “pwr” of the R
software, version 4.2.1).

The following demographic and treatment data, recorded during
hospitalization for COVID-19, were extracted from the subject’s hospital
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records: age, sex (male/female), medical, trauma or psychological his-
tory; COVID-19 severity according to the WHO severity definitions [22];
corticosteroid therapy; and treatment settings (standard or intensive care
hospitalization). The variables are presented in mean * standard
deviation.

The normality was tested with the Shapiro-Wilk test. A Student’s ¢
test or a Mann-Whitney U test was realized to compare the ICU group
and the non-ICU group. The qualitative variables were analysed with the
Xz test or Fischer’s exact test. All statistical analyses were conducted using
R software (www.therproject.com) linked to BiostatGV (http://bio-
statgv.sentiweb.fr/).

Ethics approval for the present study was obtained from the French
Comité de Protection des Personnes Nord Ouest (N° ID-RCB:
2020-A01577-32).

RESULTS

Population

In total, 324 people were admitted to the hospital because of COVID-19
disease during the first wave of the pandemic. A total of 192 patients
were excluded from the present study because their oxygen saturation
was less than 2 L/min, and they were transferred to another private or
public hospital, or they did not receive follow-up at 6 months post-dis-
charge. Sixty-six persons died. Sixty-six subjects met the inclusion criteria
for the study. Twenty-six subjects refused to participate or could not be
contacted. Forty subjects were included in the study (n=18 in the ICU
group and n=22 in the non-ICU group).

The mean time between COVID-19 hospitalization and the fol-
low-up consultation (PTSD assessment) was 196 days+34. The mean age
was 64 years13. The sex ratio was 1.2 (male, n=22). There was no differ-
ence in the use of corticosteroid therapy between groups. Body mass
index and smoking exposure were significantly higher in the ICU group.
The disease was significantly more extended and diffuse on CT scan in
the ICU group (Table 1).

In our cohort, one patient reported using medication to treat a psy-
chiatric disorder at the time of COVID-19 hospitalization, and 14
reported earlier traumas, such as family bereavements, before hospitaliza-
tion (ICU group, n=7, non-ICU group, n=5; P=0.26). During hospital-
ization, 24 patients received psychological support (ICU group, n=14,
non-ICU group, n=10; P=0.054) (Table 1).

Post-traumatic stress disorder

The mean PCL-5 score was 8.85+10 for the study population. The
mean PCL-5 scores were 6.7+8 in the ICU and 10.5%11 in the non-
ICU groups. Those means were not significantly different (P=0.27).
Figure 1 presents the PCL-5 score and the number of PCL-5 clusters
for the 40 subjects. Two subjects had a positive PCL-5 (N°38, PCL-5
score=36, non-ICU group and N°3, PCL-5 with four positive clusters
ICU group). Fifteen subjects (37.5%) had a PCL-5 over 10 and 9 sub-
jects (22.5%) over 15. Seven subjects (17.5%) reported none of the
PTSD symptoms reported in the PCL-5. Except for questions 16 and
18, five patients reported having at least moderate symptoms for each
question (Figure 2).

Psychological follow-up

One subject received psychological treatment and follow-up before the
COVID-19 infection and continued the psychological care. Two sub-
jects (n°30: anxiety, n°35: anxiety) received psychological care immedi-
ately after hospital discharge for COVID-19. Six subjects accepted a
psychological follow-up after enrolment in this study (n°1: agorapho-
bia, n°2: PTSD, n°3: doubt PTSD, n°10: anxiety, n°22: doubt PTSD,
n°38: PTSD). Concerning the use of the psychological follow-up, no
statistical difference was found between the ICU and non-ICU groups
(P=0.42).

DISCUSSION
Our study was carried out in response to concerns reported by our hospi-
tal. During this first wave, we observed many anxious patients. These
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TABLE 1
Study population characteristics

Population ICU group Non-ICU group P
Size (n) 40 18 22
Age (years) + SD 64 +13 65.7 63.7 0.63
Sex M/F, (n) 22/18 12/6 10/12 0.17
BMI 28+/-4 29.6 26.6 0.034
Corticosteroid treatment (n) 18 11 7 0.06
Time between COVID-19 hospitalization and 196+/-34 195.4 195.7 0.97
PCL-5 assessment (days)
Medical history
Tobacco exposure (n) 1 8 3 0.039
Diabetes (n) 8 6 2 0.1
Hypertension (n) 20 10 10 0.75
Respiratory disorders (n) 3 2 1 0.57
Cardiovascular disorders (n) 4 3 1 0.3
Kidney disorders (n) 4 1 3 0.61
Liver disorders (n) 0 0 0 1
Haematology/cancer (n) 2 1 1 1
Immunosuppression (n) 0 0 0 1
Inflammatory diseases (n) 2 0 2 0.49
Psychiatric disorder (n) 1 1 0 0.45
Psychological Trauma history (eg, family 12 7 5 0.26
bereavements) (n)
Non-ICU group
WHO COVID-19 scale 5/6 (n) 20/2 20/2
ICU group
WHO COVID-19 scale 7/8/9 (n) 3/13/2 3/13/2
Mean invasive mechanical ventilation Length 15 15
(days)
Post-intensive care neuromyopathy (n) 1 1
COVID-19 CT-scan involvement at the onset of
the disease
Size (n) 39 18 21
Surface area
<30% 14 1 13 0.008
30%—-60% 12 7 5 0.31
>60% 13 10 3 0.01
Distribution
Peripheral pattern 13 1 12 0.007
Diffuse pattern 26 17 9 0.0006

BMI body mass index; COVID-19 coronavirus disease 19; CT computerized tomography; ICU intensive care unit; n size of the population; M/F male/female; SD

standard deviation; WHO World Health Organization; Bold <0.05.

observations were made within a context where health authorities had
decided to isolate the population, to prohibit visits to hospitalized patients
and where the number of hospitalizations and deaths because of coronavi-
rus infection in France was being reported daily. During this period, our
hospital’s medical and surgical units were reorganized, and the staff mobi-
lized to receive the influx of patients infected by the coronavirus. Also,
during this period, psychologists at our institution were brought in on
request by patients and/or the doctors working within the COVID-19
units.

We investigated the prevalence of PTSD 6 months after COVID-19
admissions during a lung consultation. We reported a low rate of PTSD
(n=2, 5%) with no difference between the ICU and non-ICU groups.
The mean PCL-5 score was low, but most patients presented mild to
moderate symptoms as defined by the PCL-5 assessment tool. We also
recorded self-reports of other psychological disorders (n=5) that lead to
psychological care.

Psychological symptoms such as anxiety, depression or PTSD are
common in survivors of infectious disease epidemics. Earlier studies
examining the prevalence of PTSD during follow-up of COVID-19
patients reported values ranging from 6.5% to 31% at 2, 4, 8 and 12
weeks [23-28]. Data are summarized in Table 2. At 6 months, PTSD
screening was very low in our cohort.

To explain this low PTSD rate, we formulated several hypotheses.
Firstly, as supposed by McNally et al, “the majority of people exposed
to trauma will experience stress reactions that remit within 3 months
of the traumatic event” [29]. However, PTSD recovery can be longer,
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with a median time to remit from 36 to 64 months, and one-third
have a chronic disorder. Secondly, during the first wave, psychologi-
cal supports were provided to COVID-19 patients on patients’ and
physicians’ requests. Thirdly, a psychological assessment is manda-
tory in respiratory rehabilitation departments, and a follow-up is
organized if necessary. This strategy, discussed in earlier studies, may
contribute to a better recovery [29, 30]. Unfortunately, we cannot
prove this theory because data on the number of patients who
received support during their hospitalization and rehabilitation were
not collected.

Moreover, we did not analyse the PTSD risk factors, such as the sever-
ity of stress during hospitalizations [29, 31]. A 6-month delay between
COVID-19 and PCL-5 scoring may also explain this low rate, compared
with the other references in Table 2. Finally, individual trajectories and
resilience are difficult to predict. Regarding a 4-year SARS follow-up
study, the PTSD trajectories differed during the follow-up period. In
fact, PTSD could persist over time, disappear or reoccur. Some recur-
rences of PTSD are described [19].

The follow-up served to identify psychological challenges such as
PTSD and helped to route patients to psychological supports. PTSD
must be screened not only at the onset of the trauma, but also at later
time points. This procedure has been termed “triage” [32] or “screen
and treat” [33]. Physicians must pay attention to the existence of symp-
toms of PTSD and their severity when patients are hospitalized for
COVID-19. They should also follow symptoms at times after the event
and consider screening for PTSD if “symptoms do not fail to subside

Can J Respir Ther Vol 59



FIGURE 1

Post-traumatic stress among COVID-19 survivors

Individual global Post-Traumatic Stress Checklist (PCL-5) scores PCL-5 scores and PCL-5 cluster scores. Coronavirus
disease 19 (COVID-19) survivors with positive or possible SPTD: patients #2 (ICU group) and #38 (non-ICU group). COVID-
19 survivors already followed for PTSD: patients #30 and #35 (non-ICU group)
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TABLE 2

Summary of studies that investigated post-traumatic stress disorder prevalence in patients post-COVID-19 hospitalizations

Time of follow-up
assessment (post

References Subjects (n=) infection) (weeks) PTSD scale Prevalence (%)
Cai 2020 (23) 126 2 PTSD-SS 31
De Lorenzo 2020 (24) 185 4 IES-R 22
Mazza 2020 (25) 402 4 PCL-5 15

IES-R 28
Horn 2020 (26) 138 4 PCL-5 6.5
Park 2020 (27) 10 4 IES-R-K 10
Chang 2020 (28) 64 8 PCL-5 20
Current study 40 24 PCL-5 5

IES-R impact of event scale-revised; IES-R-K impact of event scale-revised Korean version; n size of the population; PCL-5 post-traumatic stress disorder

checklist; PTSD-SS post-traumatic stress disorder self-rating scale.

naturally by about 4 to 6 weeks post-trauma” [33] and if depression
appears [34]. Repeated PTSD screening is recommended because of
the delayed onset of chronic PTSD symptoms [35]. The “SARS 4-year
follow-up study” supports this recommendation [19]. To help physi-
cians, several instruments, such as PCL-5, exist to screen for psycho-
logical disorders [36].

Limitations

Our study has several limitations: 1) Our sample population is small,
so the study lacks statistical power. 2) The study is single-centred,
which may affect generalizability [37]. COVID-19-related human
resource challenges prevented us from recruiting patients from other
institutions. 3) There is a risk of selection bias linked to our patient
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selection protocol, which could underestimate the number of patients
hospitalized and having benefited from at least a 2-L/min oxygen ther-
apy. 4) Patients were not screened for acute stress during their hospi-

talization for COVID-19.

CONCLUSION

Screening for PTSD should be considered in the aftermath of acute
stress. Our study found a low prevalence of PTSD, measured at
6 months post-discharge. However, because of the study’s limita-
tions, these findings should be interpreted with caution.
Hospitalized COVID-19 patients may be at risk for acute stress and
PTSD. The PCL-5 questionnaire can be used to screen for this
disorder.
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FIGURE 2

Scores distribution for each Post-Traumatic Stress Checklist-5 question. “not at all= score 0”, “a little bit= score 1”,
“moderately= score 2”, “quite a bite= score 3” and “extremely= score 4”

45

40 T 3 .~

BB NN W W
% o LB = @
atients number

wn

=]

Q1 a2 Q3 Q4 05 a6 Q7 08

c [ . . ! E . . = - B =
18] l =] TR

Questions

Hscored ~ score 3

DISCLOSURES

Acknowledgements
The authors thank Sandrine Beauchard and Liliane Umumbieyi for
their help with the study statement and English proofreading.

Competing interests
The authors have no conflicts of interest to declare.

Funding
This study did not receive any specific grant from public, commercial or
notfor-profit funding agencies.

Contributors

GR takes responsibility for the content of the manuscript, including
the data and analysis. GB contributed substantially to the study design,
data analysis and interpretation, and the writing of the manuscript.
SC, CD, PB, LL, CR, AD, JS, MJ, VP and HC contributed to the inclu-
sion of the patients and the reading of the manuscript. SB contributed
to the care of the patients. MB contributed to the reading of the
manuscript.

Ethical statement

Every patient gave his/her written consent. The study was authorized by
French Comité¢ de Protection des Personnes (N° ID-RCB:
2020-A01577-32).

REFERENCES
1. Gul S, Gul ES, Yesilyurt M, Ozturk B, Kuscu F, Ergonul O. Health-
related quality of life and the prevalence of post-traumatic stress disorder
among Crimean-Congo Hemorrhagic fever survivors. ] Infect Dis

2012;65(5):392-5. https://doi.org/10.7883/yoken.65.392

24

Wscore 2

10.

11.

Q9% Q10 011 Q12 Q13 014 Q15 Q16 Q17 Q18 Q19 Q20

Mscorel W score

. Vyas KJ, Delaney EM, Jennifer A, Johnston SL. Psychological impact of

deploying in support of the US response to Ebola: A systematic review
and meta-analysis of past outbreaks. Mild Med 2016;181(11-12):1515-
31. https://doi.org/10.7205/MILMED-D-15-00473

. Rogers JP, Chesney E, Oliver D, Pollak TA, McGuire P, Fusar-Poli P.

Psychiatric and neuropsychiatric presentations associated with severe
coronavirus infections: A systematic review and meta-analysis with com-
parison to the COVID-19 pandemic. Lancet Psychiatry 2020;7(7):611-
217. https://doi.org/10.1016/S2215-0366(20)30203-0

. Gomes da Costa V, Moreli ML, Saivish MV. The emergence of SARS,

MERS, and novel SARS-2 coronaviruses in the 21st century. Arch Virol
2020;165(7):1517-26. https://doi.org/10.1007/s00705-020-04628-0

. Rothan HA, Byrareddy SN. The epidemiology and pathogenesis of coro-

navirus (COVID-19) outbreak. ] Autoimmu 2020;109:1-4. https://doi.
org/10.1016/j.jaut.2020.102433

. Ye Q, Wang B, Mao ]. The pathogenesis and treatment of the “cytokine

storm” in COVID-19. ] infect 2020;80(6):607-13. https://doi.
org/10.1016/4.jinf.2020.03.037

. Ye Z, Zhang Y, Wang Y, Huang Z, Song B. Chest CT manifestations

of new coronavirus disease 2019 (COVID-19): A pictorial review.
Eur Radiol. 2020;30(8):4381-9. https://doi.org/10.1007/500330-020-
06801-0

. Zhou S, Zhu T, Wang Y, Xia L. Imaging features and evolution on CT in

100 COVID-19 pneumonia patients in Wuhan, China. Eur Radiol.
2020;30(10):5446-54. https://doi.org/10.1007/500330-020-06879-6

. Wang Y, Jin C, Wu CC, et al. Organizing pneumonia of COVID-19:

Time-dependent evolution and outcome in CT findings. PLoS One
2020;15(11):e0240347. https://doi.org/10.1371/journal.pone.0240347
Francone M, lafrate F, Masci GM, et al. Chest CT score in COVID-19
patients: Correlation with disease severity and shortterm progno-
sis.  Eur Radiol 2020;30(12):6808-17.  https://doi.org/10.1007/
$00330-020-07033-y

Poissy J, Goutay ], Caplan M, et al. Pulmonary embolism in patients
with COVID-19: Awareness of an increased prevalence. Circulation

Can J Respir Ther Vol 59


https://doi.org/10.7883/yoken.65.392
https://doi.org/10.7205/MILMED-D-15-00473
https://doi.org/10.1016/S2215-0366(20)30203-0
https://doi.org/10.1007/s00705-020-04628-0
https://doi.org/10.1016/j.jaut.2020.102433
https://doi.org/10.1016/j.jaut.2020.102433
https://doi.org/10.1016/j.jinf.2020.03.037
https://doi.org/10.1016/j.jinf.2020.03.037
https://doi.org/10.1007/s00330-020-06801-0
https://doi.org/10.1007/s00330-020-06801-0
https://doi.org/10.1007/s00330-020-06879-6
https://doi.org/10.1371/journal.pone.0240347
https://doi.org/10.1007/s00330-020-07033-y
https://doi.org/10.1007/s00330-020-07033-y

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

2020;142(2):184-186. https://doi.org/10.1161/CIRCULATIONAHA.
120.047430

Singh S, Roy D, Sinha K, Parveen S, Sharma G, Joshi G. Impact of
COVID-19 and lockdown on mental health of children and adolescents:
A narrative review with recommendations. Psychiatry Res 2020;
293:113429. https://doi.org/10.1016/j.psychres.2020.113429
Septilveda-Loyola W, RodriguezSanchez I, PérezRodriguez P, et al.
Impact of social isolation due to COVID-19 on health in older people:
Mental and physical effects and recommendations. ] Nutr Health Aging.
2020;24(9):938-47. https://doi.org/10.1007/s12603-020-1500-7

Jin Y, Sun T, Zheng P, An J. Mass quarantine and mental health during
COVID-19: A meta-analysis. ] Affect Disord 2021;295:1335-46. https://
doi.org/10.1016/j.jad.2021.08.067

Liu N, Zhang F, Wei C, et al. Prevalence and predictors of PTSS during
COVID-19 outbreak in China hardest-hit areas: Gender differences mat-
ter. Psychiatry Res 2020;287(5):1-7. https://doi.org/10.1016/j.psychres.
2020.112921

Xiong J, Lipsitz O, Nasri F, et al. Impact of COVID-19 pandemic on
mental health in the general population: A systematic review. ] Affect
Disord 2020:277:55-64. https://doi.org/10.1016/j.jad.2020.08.001
Ahmed H, Patel K, Greenwood DC, et al. Long-term clinical outcomes
in survivors of severe acute respiratory syndrome and Middle East respi-
ratory syndrome coronavirus outbreaks after hospitalisation or ICU
admission: A systematic review and meta-analysis. ] Rehabil Med
2020;52(5):jrm00063. https://doi.org/10.2340/16501977-2694

Park HY, Park WB, Lee J], et al. Post-traumatic stress disorder and depres-
sion of survivors 12 months after the outbreak after the outbreak of
Middle East respiratory syndrome in South Korea. BMC Public Health
2020;20(1):605. https://doi.org/10.1186/512889-020-08726-1

Hong X, Currier GW, Zhao X, Jiang Y, Zhou W, Wei JW. Post-traumatic
stress disorder in convalescent severe acute respiratory syndrome
patients: A 4-year follow-up study. Gen Hosp Psychiatry 2009;31(6):546~
54. https://doi.org/10.1016/].genhosppsych.2009.06.008

Weathers FW, Litz BT, Keane TM. Palmieri PA, Marx BP, Schnurr PP.
The PTSD Checklist for DSM-5 (PCL-5) - Standard [Measurement
instrument]. 2013 [accessed 4 Oct 2022]. <https://www.ptsd.va.gov/>.
Ashbaugh AR, HouleJohnson S, Herbert C, El-Hage W, Brunet A.
Psychometric validation of the English and French versions of post-trau-
matic stress disorder checklist for DSM-5 (PCL-5). PLoS One
2016;11(10):e0161645-0161645.  https://doi.org/10.1371/journal.pone.
0161645

WHO Working Group on the Clinical Characterisation and
Management of COVID-19 infection. A minimal common outcome
measure set for COVID-19 clinical research. Lancet Infect Dis
2020;20(8):¢192-7. https://doi.org/10.1016/S1473-3099(20)30483-7
Cai X, Hu X, Ekumi IO, et al. Psychological distress and its correlates
among COVID-19 survivors during early convalescence across age
groups. Am ] Geriatr Psychiatry 2020;28(10):1030-9. https://doi.
org/10.1016/j.jagp.2020.07.003

24.

25.

26.

21.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Post-traumatic stress among COVID-19 survivors

De Lorenzo R, Conte C, Lanzani C, et al. Residual clinical damage after
COVID-19: A retrospective and prospective observational cohort study.
PLoS One 2020;15(10):0239570. https://doi.org/10.1371/journal.
pone.0239570

Mazza MG, De Lorenzo R, Conte C, et al. Anxiety and depression in
COVID-19 survivors: Role of inflammatory and clinical factors. Brain
Behav Immun 2020;89:594-600. https://doi.org/10.1016/j.bbi.2020.
07.037

Horn M, Wathelet M, Fovet T, et al. Is COVID-19 associated with post-
traumatic stress disorder? ] Clin Psychiatry 2020;82(1):20m13641.
https://doi.org/10.4088/JCP.20m 13641

Park HY, Jung J, Park HY, et al. Psychological consequences of survivors
of COVID-19 pneumonia 1 month after discharge. ] Korean Med Sci
2020;35(47):e409. https://doi.org/10.3346/jkms.2020.35.e409

Chang MC, Park D. Incidence of post-traumatic stress disorder after
coronavirus disease. Healthcare 2020;8(4):373. https://doi.org/10.3390/
healthcare8040373

McNally R, Bryant RA, Ehlers A. Does early psychological intervention
promote recovery from post-traumatic stress! Psychol Sci Public Interest
2003;4(2):45-79. https://doi.org/10.1111/1529-1006.01421

Kessler RC, Chu WT, Demler O, Merikangas KR, Walters E. Prevalence
severity, and comorbidity of 12-month DSM-IV disorders in the national
Comorbidity Survey replication. Arch Gen Psychiatry 2005;62(6):617-27.
https://doi.org/10.1001/archpsyc.62.6.617

Mak IWC, Chu CM, Pan PC, Yiu MGC, Ho SC, Chan VL. Risk factors
for chronic post-traumatic stress disorder (PTSD) in SARS survivors.
Gen Hosp Psychiatry 2010;32(6):590-8. https://doi.org/10.1016/j.
genhosppsych.2010.07.007

Raphael B, Wilson ], Meldrum L, McFarlane AC. Acute preventive inter-
ventions. In: van der Kolk BA, McFarlane AC, Weisaeth L, eds.
Traumatic stress: The effects of overwhelming experience on mind, body,
and society. New York: Guilford Press; 1996:463-79.

Brewin CR. Cognitive and emotional reactions to traumatic events:
Implications for shortterm interventions. Adv Mind-Body Med
2001;17(3):160-196.

Shalev AY, Freedman S, Peri T, et al. Prospective study of post-traumatic
stress disorder and depression following trauma. Am ] Psych
1998;155(5):630-7. https://doi.org/10.1176/ajp.155.5.630

Schnyder U, Moergeli H. The course and development of early reactions
to traumatic events: Baseline evidence from nonintervention follow-up
study. In Orner R], Schnyder U, eds. Reconstructing early intervention
after trauma: Innovations in the care of survivors. Oxford: Oxford
University Press; 2003:206-217.

Steel JL, Dunlavy AC, Stillman J, Pape HC. Measuring depression and
PTSD after trauma: Common scales and checklists. Injury
2011;42(3):288-300. https://doi.org/10.1016/j.injury.2010.11.045
Bellomo R, Warrillow SJ, Reade MC. Why we should be wary of sin-
gle-center trials. Crit Care 2009;37(12):3114-9. https://doi.org/10.1097/
CCM.0b013e3181bc7bd5

Can J Respir Ther Vol 59

25


https://doi.org/10.1161/CIRCULATIONAHA.​120.047430
https://doi.org/10.1161/CIRCULATIONAHA.​120.047430
https://doi.org/10.1016/j.psychres.2020.113429
https://doi.org/10.1007/s12603-020-1500-7
https://doi.org/10.1016/j.jad.2021.08.067
https://doi.org/10.1016/j.jad.2021.08.067
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.1016/j.psychres.2020.112921
https://doi.org/10.1016/j.jad.2020.08.001
https://doi.org/10.2340/16501977-2694
https://doi.org/10.1186/s12889-020-08726-1
https://doi.org/10.1016/j.genhosppsych.2009.06.008
https://www.ptsd.va.gov/
https://doi.org/10.1371/journal.pone.0161645
https://doi.org/10.1371/journal.pone.0161645
https://doi.org/10.1016/S1473-3099(20)30483-7
https://doi.org/10.1016/j.jagp.2020.07.003
https://doi.org/10.1016/j.jagp.2020.07.003
https://doi.org/10.1371/journal.pone.0239570
https://doi.org/10.1371/journal.pone.0239570
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.1016/j.bbi.2020.07.037
https://doi.org/10.4088/JCP.20m13641
https://doi.org/10.3346/jkms.2020.35.e409
https://doi.org/10.3390/healthcare8040373
https://doi.org/10.3390/healthcare8040373
https://doi.org/10.1111/1529-1006.01421
https://doi.org/10.1001/archpsyc.62.6.617
https://doi.org/10.1016/j.genhosppsych.2010.07.007
https://doi.org/10.1016/j.genhosppsych.2010.07.007
https://doi.org/10.1176/ajp.155.5.630
https://doi.org/10.1016/j.injury.2010.11.045
https://doi.org/10.1097/CCM.0b013e3181bc7bd5
https://doi.org/10.1097/CCM.0b013e3181bc7bd5

