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BACKGROUND: Post-traumatic stress disorder (PTSD) is
a severe but treatable mental disorder that develops after
a life-threatening traumatic event. Coronavirus disease
19 (COVID-19) hospitalisation is a potentially traumatic
experience, especially in severe cases. Furthermore, the
unprecedented context of the severe acute respiratory
syndrome coronavirus 2 pandemic, with daily media
bombardment about COVID-19 mortality, may have am-
plified life-threatening perception also in patients with
moderate infection. The aim of this study was to assess
the prevalence and risk factors of PTSD at 3-month follow-
up in patients hospitalised for COVID-19 infection.
DESIGN: In this cohort follow-up study conducted in a
large Italian academic COVID-19 hospital, 115 recruited
survivors were contacted by telephone 3 months after
discharge to home care. The Posttraumatic Stress Disor-
der Checklist for DSM-5 was administered. Multivariate
logistic regression models were used to analyse risk fac-
tors for the development of PTSD.

KEY RESULTS: A total of 10.4% of the sample received a
PCL-5-based diagnosis of PTSD. Other 8.6% of the sample
received a diagnosis of subthreshold PTSD, which leads to
significant levels of distress and impairment. Multivariate
regression analysis indicated that previous psychiatric
diagnosis (odds ratio (OR) = 6.3, 95% confidence interval
(CD: 3.7-78.6, p< 0.001) and obesity (OR = 3.51, 95% CI:
1.4-857.9, p=0.03) were risk factors for developing PTSD.
Chronic pulmonary diseases approached significance as
a risk factor (OR = 6.03, 95% CI: 1.0-37.1, p = 0.053).
Male sex was a protective factor (OR=0.04, 95% CI: 0.0-
0.041, p=0.007).

CONCLUSIONS: PTSD and subthreshold PTSD rates in
patients hospitalised for COVID-19 are worrying. Female
sex and pre-existing mental disorders are established risk
factors for PTSD, while the prospective association with
obesity needs further investigation. Clinicians treating
COVID-19 should consider screening for PTSD at follow-
up assessments in patients discharged from the hospital.
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INTRODUCTION

Post-traumatic stress disorder (PTSD) is an acute, disabling
mental disorder that develops after exposure to a traumatic
event. Clinical manifestations include recurrent and intrusive
memories, dreams or flashbacks of the trauma, avoidance of
trauma-related cues, and a variety of mood and dissociative as
well as cognitive symptoms." In the long term, PTSD is related
to alcohol and substance use, mood disorders, suicidality and
physical health conditions such as hypertension, obesity and
coronary heart disease.” ® The presence of clinically signifi-
cant PTSD symptoms not fulfilling a full-threshold diagnosis
(subthreshold or partial PTSD) has been also related to worse
mental and physical health outcomes and a severe reduction in
the quality of life.* Importantly, PTSD can be effectively
treated with pharmacological or psychological interventions.’

Exposure to war, physical or sexual assault, disasters and
vehicle accidents are among the most common causes of
PTSD. Also, acute illness and critical care admission are
widely recognised as potentially traumatic events. In fact,
around 1 in 5 intensive care unit survivors develops PTSD,°
with a consequent negative impact on patients’ functioning,
health outcomes and quality of life after the critical illness.’
One in 8 individuals admitted in emergency departments for
suspected acute coronary syndrome will subsequently develop
PTSD, with higher risk of mortality and cardiac event recur-
rence.® Importantly, patients who rule out for acute coronary
syndrome have a similar risk of PTSD compared to patients
who rule in, after discharge from emergency department.’ '° It
has been demonstrated that perceived life threat and fear of
death play a key role in the development of PTSD, '! across
events. In line with this, in cardiac acute illness subjective
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perceptions of threat during hospitalisation appear to be more
strongly associated with subsequent PTSD than the final dis-
charge diagnosis."”

Since December 2019, the novel severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), causing coronavirus
disease 19 (COVID-19), has rapidly spread around the
world.'? In March 2020, Italy had the second-largest number
of confirmed cases, after China 13 The Ttalian government
rapidly implemented forced quarantine measures in the whole
country, with a full lockdown. The government and media
reported absolute figures on the daily death toll of COVID-19,
in Italy and worldwide. As a result, we hypothesise that the
general population perceived SARS-CoV-2 mortality to be
much higher than reality. In this context, COVID-19-
associated hospitalisation might have been perceived as a
significant life threat not only in severe cases but also in
clinically stable patients as well.

To date, one study reported PTSD symptoms in 12.2% of
41 COVID-19-positive inpatients during hospitalisation."*
Two studies reported significant post-traumatic stress symp-
toms in 42.1%" and 96.2% '® of hospitalised COVID-19
patients. However, an early assessment of post-traumatic
stress symptoms during hospitalisation may reflect temporary
acute stress disorder rather than PTSD. Although peri-
traumatic stress symptoms are similar to post-traumatic stress
symptoms, they are temporary and milder and do not usually
need treatment.'”

Research from past coronavirus outbreaks, especially the
SARS in Hong Kong in 2003, showed PTSD symptoms and
diagnosis in survivors. '®

To our knowledge, no studies to date have assessed the
prevalence of PTSD in COVID-19 survivors, on due time. The
aim of this study was to assess the prevalence of PTSD and
related risk factors at 3-month follow-up after hospital dis-
charge to home care in patients with COVID-19 infection in a
large COVID-19 university hospital in Rome, during the hot
phase of the pandemic, March to April 2020. At this time, the
Italian population was subject to social isolation and manda-
tory quarantine and was exposed to daily media reports on the
raw number of deaths from COVID-19.

METHODS
Subjects

We conducted this 3-month cohort follow-up study at the
Division of Infectious Diseases, Department of Public Health
and Infectious Diseases, Umberto I Hospital of the Sapienza
University of Rome. The Italian University Hospital
Policlinico Umberto I of Rome is a 1200-bed teaching hospi-
tal, with a broad catchment area ranging between 600,000 and
1,200,000 people. It is one of the 5 COVID-19 hospitals of
Rome.'? This study is part of a larger project on health out-
comes in patients affected by COVID-19 who required
hospitalisation at the beginning of the pandemic. We recruited

consecutive patients who were 18 years of age and older, who
had been hospitalised in the Division of Infectious Diseases
with confirmed COVID-19 and who were discharged to home
care from March 1 to April 30. The following exclusion
criteria were applied during recruitment: clinically evident
cognitive impairment, active mental disorders, inadequate
knowledge of the Italian language, ICU treatment in the pre-
vious 24 months. The latter was applied in order to exclude
subjects with recent exposure to hospital-related traumatic
episodes. Patients discharged to other wards or medical facil-
ities were also excluded in order to avoid stress overestimation
due to the inclusion of patients with non-remitting COVID-19
or unrelated clinical conditions.

All patients were approached within 1 to 2 days before
discharge, to assess the eligibility for the study. They received
a complete explanation of the purpose and procedures of the
study and gave written informed consent to participate. De-
mographic and clinical variables were abstracted from medical
records. In line with existing evidence, we included variables
considered as potential risk factors for the development of
PTSD following hospitalisation (sex, history of psychiatric
diagnosis, length of hospitalisation, intensive care treatment).’
The wide-spread knowledge about comorbidity as a strong
risk factor for death from COVID-19 leads us to hypothesise a
heightened perception of life threat in patients with major
medical comorbidities. We therefore included chronic pulmo-
nary diseases, obesity (BMI>30) and other chronic medical
illnesses in our prediction model.

Three months after discharge, patients were contacted by
telephone by trained clinical raters, the information about the
study and its aims were renewed, and they were asked to
confirm verbally the informed consent they had provided during
hospitalisation. After a detailed telephone interview in which
patients were asked about their current clinical state, new
medical treatment and previous diagnosis of mental disorder
was confirmed. The Posttraumatic Stress Disorder Checklist for
DSM-5 (PCL-5) was administered. Individuals with clinical
signs of any mental disorder during the assessment were
referred to the psychiatry outpatient service of our hospital or
to community mental health facilities, as appropriate.

The study was approved by the ethical committee of
Sapienza University of Rome (Ref. 109/2020).

Instruments

PCL-5 is a 20-item measure that assesses the presence and
severity of PTSD.?® It is an updated version of the Post-
traumatic Stress Disorder Checklist,?! one of the most used
tools to screen PTSD worldwide, and a valid and reliable
measure of PTSD. It is a 20-item 5-point Likert (0 = “Not at
all” to 4 = “Extremely”) scale assessing the 20 DSM-5 symp-
toms of PTSD. A provisional PTSD diagnosis was made
according to the National Center for PTSD instmctions,20
considering each item rated as 2 “Moderately” or higher as a
symptom endorsed, then following the DSM-5 diagnostic rule
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which requires at least 1B item (intrusion symptoms associat-
ed with the traumatic event e.g. intrusive memories, dreams,
flashbacks), 1C item (avoidance of trauma-related stimuli), 2D
items (cognitive and mood symptoms e.g. distorted cogni-
tions, diminished interests, feelings of detachment) and 2E
items (alterations in arousal and reactivity e.g. angry outbursts,
self-destructive behaviour, sleep disorders).1 Patients with 3
criteria out of 4 were considered as affected by a subthreshold
PTSD *2. Prevalence was also reported using total scores with
a cutoff of 30.%°

Statistical Analysis

All data were analysed using Statistical Package for Social
Science (SPSS) version 20 or Microsoft Excel (Office 2020).
Description of the median with interquartile range (IQR) 25 to
75%, mean =+ standard deviation (SD), simple frequencies (n),
proportions (or percentages) and rates of the given data on
each variable has been calculated.

A univariate analysis was used to compare patients divided
into two groups: PTSD and no PTSD. The Mann-Whitney test
was conducted for continuous variables and chi-square for
categorical variables. A p-value of less than 0.05 was consid-
ered statistically significant.

In the multivariate analysis, the formula for calculating a z-
score is z = (x-p)/o, where x is the raw score, u is the
population mean and o is the population standard deviation.

Odds ratios (ORs) and 95% confidence intervals (95% Cls)
were calculated for all associations. Multivariate logistic re-
gression models were used to adjust for potential confounders.
p-value < 0.05 was considered statistically significant.

RESULTS

Among 183 patients discharged to home care during the study
period and assessed for eligibility, 68 were excluded (of them
25 did not fulfil the inclusion criteria, 46 were missed, 2
declined to participate) and 115 patients were recruited.

The recruited sample and the subjects who were lost did not
differ significantly in age (median 57 (IQR 25-75%) 48—66 vs
60.5 (IQR 25-75%) 48-72, respectively p = 0.20) and sex
(male 42% vs 54% respectively p = 0.3).

At the 3-month follow-up, 10.4% of the sample (N = 12)
received a PCL-5-based diagnosis of PTSD. The other 10
patients (8.6%) fulfilled 3 out of 4 of the DSM-5 criteria (B
C D E) at the PCL-5 and were considered as having a sub-
threshold diagnosis of PTSD. Twelve patients (10.4%) had a
probable diagnosis of PTSD using a PCL-5 cutoff score of 30.

Table 1 shows demographic, clinical and treatment charac-
teristics in all sample and in patients with or without a PCL-5-
based diagnosis of PTSD. A total of 26 patients (23%) were
treated with invasive or non-invasive mechanical ventilation.
Among patients who developed PTSD, only 2 underwent such
intensive interventions. Only 2 out of the 12 patients with
PTSD were treated in ICU. Nine (8%) patients reported a

history of depressive disorder (N = 4), anxiety disorder (N =
4) and unspecified mood disorder (N = 1).

In the multivariate logistic regression analyses, pre-existing
mental disorders and obesity were found to be significant risk
factors for developing PTSD. Male sex was found to be a
protective factor (Table 2). Intensive care treatment was not
significantly associated with the development of PTSD.

DISCUSSION

In this 3-month observational follow-up study on COVID-19
survivors discharged to home care from a large academic
COVID-19 hospital, we found a provisional diagnosis of
PTSD in one out of ten patients. To our knowledge, this is
the first published study to report on the prevalence of PTSD
with a follow-up of a least 3 months in patients hospitalised for
COVID-19. Reports of PTSD symptoms during
hospitalisation for COVID-19 or at discharge'* ¢ are hardly
comparable with our results because they may reflect transi-
tory acute stress reactions. After the outbreak of SARS in
Hong Kong in 2003, Wu et al. reported a 5% prevalence of
PTSD at 3-month follow-up after discharge from the hospi-
tal,”> while in a 30-month follow-up study, it was found as
high as 25.6%.>* The SARS epidemic may have led to a fear
of death in infected subjects, similarly or more than the
COVID-19 pandemic, due to its rapid spread and high mor-
tality rate.”

In a recent meta-analysis, the pooled prevalence of PTSD in
intensive care unit survivors at 3-month follow-up was
15.9%°. However, ICU treatment is objectively more life-
threatening than COVID-19, with an average ICU mortality
rate up to 42% in Europe.”® In our sample, 77% of patients
were not in critical condition during the hospitalisation. Only
two patients who subsequently developed PTSD were treated
with mechanical ventilation. SARS-COV-2 infection, even
without critical symptoms, represented a probable perceived
life threat leading to PTSD in our patients. Our estimate of
PTSD development is lower than the rates after admission in
the emergency departments for suspected acute coronary syn-
drome which are around 15%, despite discharge diagnosis.® '°
Different PTSD rates across medical conditions, however,
may be due to the difference in samples, tools and times of
assessment. It should be noted that our design may have
underestimated the true prevalence of PTSD in COVID-19
survivors. The 3-month follow-up of our design was chosen to
rapidly estimate the magnitude of PTSD rate in COVID-19
survivors, excluding acute peri-traumatic stress reactions.
However, it probably underestimated the prevalence of PTSD
in our sample. Indeed, although PTSD usually begins within 3
months after the traumatic event, the onset may be within 6
months 7. Moreover, delayed PTSD after more than 6 months
can occur in up to a quarter of cases and represents exacerba-
tions of prior symptoms.?’” Studies on ICU survivors show
significant growing prevalence of PTSD according to the time
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Table 1 Demographic, Clinical and Treatment Characteristics in the Whole Sample and in PTSD Subgroups

All sample (n=115) PTSD (n=12) No PTSD (»=103) p-value®
PTSD vs no PTSD

Sex

Male, n (%) 62 (54) 217 60 (58) 0.007
Female n (%) 53 (46) 10 (83) 43 (42)

Age, median (IQR), years 57 (48-66) 58 (48-61) 57 (48-67) 0.280
>65 years, n (%) 29 (25) 1(8) 28 (27) 0.152
Length of hospital stay, median (IQR), days 15 (10-23) 15 (10.7-20.5) 15 (9.5-23.5) 0.426
Intensive care treatment, n (%) 26 (23) 2 (17) 24 (23) 0.638
Previous psychiatric diagnosis, n (%) 9 (8) 5 (42) 4 4) <0.001
Obesity (BMI>30), n (%) 54 2 (17) 303) 0.027
Chronic pulmonary diseases®, n (%) 15 (13) 4 (33) 11 (11) 0.034
Other chronic medical illness® 60 (52) 5 (42) 55 (53) 0.472

Abbreviations: PTSD, post-traumatic stress disorder; BMI, body mass index

“Comparison between patients with PTSD and those without PTSD
bInclude Chronic Obstructive Pulmonary Disease and Asthma

“Include cerebrovascular disease, inflammatory bowel diseases, hypothyroidism, diabetes, hypertension, history or present neoplasm, coronary heart

disease

point of assessment, from 3 to 12 months.® Accordingly,
patients in our sample, especially those with partial PTSD,
may develop a full-criteria PTSD after the assessment. Future
research is needed to estimate the prevalence of PTSD at
longer follow-up. Another possible source of underestimation
of the prevalence of PTSD in our study is the exclusion of
patients discharged to other wards or medical facilities. Indi-
viduals with more severe or non-remitting COVID-19 or with
serious comorbidities could have been exposed to higher
threat perception as compared to patients discharged to home.

The 8.6% of our sample was considered as having a sub-
threshold diagnosis of PTSD and can be considered at risk of
worse health outcome.* This result was expected while prev-
alence rates of subthreshold PTSD are similar to those of full
PTSD across studies.* Research has consistently shown that
people with subthreshold PTSD have significant levels of
distress and impairment.”® Individuals with subthreshold
PTSD are also at risk of depressive symptoms, suicidal idea-
tion, alcohol use and other comorbidities.*

Male sex was a significant protective factor against PTSD in
our sample, which is supported by some previous studies in
ICU survivors.” In general, women have a higher risk of
developing PTSD as compared to men.>

Pre-existing psychiatric diagnosis (history of anxiety and de-
pressive disorders, in our sample) was the strongest risk factor for
PTSD in our analysis. A history of psychiatric disorders,

Table 2 Multivariate Logistic Regression Model Predicting PTSD

Variables OR (95% CI) p-value
Sex, male 0.04 (0.0-0.041) 0.007
Age (>65) 1.03 (0.9-1.1) 0.270
Length of hospital stay (>15) 1.01 (0.9-1.1) 0.797
Intensive care treatment 1.75 (0.2-18.8) 0.646
Obesity (BMI>30) 3.51 (1.4-857.9) 0.031
Previous psychiatric diagnosis 6.30 (3.7-78.6) <0.001
Chronic pulmonary diseases 6.03 (1.0-37.1) 0.053
Other chronic medical illness 3.08 (0.2-38.1) 0.381

Bold font indicates statistical significance

especially anxiety and depressive disorders, was found as a risk
factor for PTSD in ICU survivors.” This finding is also in
congruence with previous research on PTSD following natural
and human-made disasters as well as other common traumas.**
30

Obesity was a significant predictor of PTSD in our sample.
While PTSD and history of trauma are recognised as risk
factors for obesity,>' the reverse relationship was never report-
ed. Inconsistent evidence exists regarding a possible bidirec-
tional relationship between obesity and other mental disorders,
especially depressive disorders.*? Chronic pulmonary disease
was bivariately associated with PTSD (Table 1); however, in
the multivariate analysis, it only approached significance (p =
0.053). These results are in line with emerging evidence
showing that obesity and chronic pulmonary disease leads to
higher risk of developing serious events and worse outcome in
COVID-19.%* ** Therefore, life threat perception was proba-
bly higher in patients with severe COVID-19 infection. Addi-
tionally, during the first phase of the COVID-19 pandemic,
chronic pulmonary disease and obesity were consistently re-
ported by media as risk factors for SARS-CoV-2 mortality.
We hypothesise that people with obesity and chronic pulmo-
nary disease hospitalised for COVID-19 infection had a higher
perception of threat compared to healthy individuals, despite
clinical presentation. Future studies are needed to assess per-
ceived life threat and their determinants in patients
hospitalised for COVID-19.

This study has to be interpreted in the light of several
limitations. The small sample size, the single-centre design
of our study and the unprecedented context of the first phase of
the COVID-19 pandemic may have greatly limited the
generalisability to other settings. Furthermore, although our
multivariable logistic regression approach resulted statistically
significant, the sample size is smaller than the one required for
a reliable multivariate regression analysis. Additionally, pos-
sible collinearities of chronic pulmonary diseases and other
chronic medical illnesses were not investigated. As a
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consequence, findings on PTSD risk factors should be accept-
ed with caution and need to be replicated by future studies on
larger samples. Another limitation is the use of medical re-
cords to collect clinical variables and the telephone interview
methodology. Although unfeasible during the COVID-19
pandemic emergency, a face-to-face assessment of clinical
baseline variables and a structured psychiatric interview to
diagnose PTSD at follow-up would have been preferable.
Moreover, the lack of assessment of life threat during
hospitalisation is a major limitation of our study. Future re-
search is warranted to verify if media reports of absolutes
figures on lethal cases of COVID-19 may distort life threat
perceptions. Furthermore, 46 patients were lost to follow-up.
Although age and sex were similar between missing subjects
and those evaluated, this does not rule out the possibility of
bias.

In conclusion, one out of five patients hospitalised for
COVID-19 was diagnosed with PTSD or subthreshold PTSD
at 3-month follow-up. Female sex and previous mental disor-
ders were significant risk factors. Obesity predicted the devel-
opment of PTSD and reason for this unexpected association
should be further investigated.

PTSD is a serious but treatable condition. Clinicians
treating COVID-19 in hospitals should be aware of PTSD
risk. When feasible, screening and intervention might reduce
the impact of PTSD in COVID-19 survivors.
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