Abdelghani et al. Middle East Current Psychiatry
https://doi.org/10.1186/s43045-021-00102-y

(2021) 28:20

Middle East Current
Psychiatry

RESEARCH

Open Access

Post-traumatic stress symptoms among
an Egyptian sample of post-remission
COVID-19 survivors: prevalence and
sociodemographic and clinical correlates
Mohamed Abdelghani1,2* , Mervat S. Hassan1, Maha E. Alsadik3, Ahmed A. Abdelmoaty4, Amira Said5 and
Samar A. Atwa1

Abstract
Background: Given its global spread, the COVID-19 virus infection itself may be experienced as a traumatic and
stressful event among survivors. The post-traumatic stress symptoms (PTSS) among those surviving the disease
were under evaluated. This study aimed to identify and compare PTSS and associated correlates among COVID-19
survivors and control subjects. A cross-sectional design with a convenience sampling included a total of 85 adults
who survived COVID-19 virus infection and 85 control subjects (matched for age, sex, education, and
socioeconomic level) who were recruited from Zagazig University Hospitals, Sharkia Province, Egypt. The
participants were interviewed using a semistructured demographic and clinical checklist, Structured Clinical
Interview for DSM-5 Axis I Disorders (SCID-5), the Impact of Event Scale-Revised (IES-R), and the Hospital Anxiety
Depression Scale (HADS).
Results: Approximately, 72% of COVID-19 survivors experienced moderate-to-severe PTSS (compared to 53% of
control subjects). Individuals who survived the COVID-19 virus infection were more likely to have intensified
hyperarousal symptoms (OR: 2.7, 95% CI: 1.7–4.4), with higher total IES-R scoring (OR: 1.03, 95% CI: 1.01–1.05).
Among COVID-19 survivors, those who reported moderate-to-severe PTSS were likely to experience severe COVID19 symptoms during their illness (OR: 4.1, 95% CI: 1.4–11.9).
Conclusions: PTSS was prevalent among COVID-19 survivors in Egypt. The hyperarousal symptoms were the most
experienced ones. The symptom severity of COVID-19 virus infection predicted PTSS in COVID-19 survivors.
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Background
Patients who experience post-traumatic stress symptoms
(PTSS) live under the shadow of past traumatic accidents. According to the Diagnostic and Statistics of
Mental Disorders, the fifth edition (DSM-5), the symptoms include persistence of intrusive thoughts, avoidance of trauma-related cues, and dysregulation in mood
and cognitive functions with obvious changes in arousal
level. These symptoms are associated and complicated
with interpersonal and occupational dysfunctions [1]. In
December 2019, a novel coronavirus disease (COVID19) emerged in Wuhan, China, and by May 18, 2020, the
outbreak has catastrophically spread resulting in around
5 million confirmed cases of COVID-19 affections
worldwide [2]. With the increased COVID-19 related
morbidity and mortality, individuals started to experience extensive illness-related fears, and higher levels of
anxiety and depression, with increased susceptibility to
physical and psychological distress [3, 4].
The nature and severity of the traumatic event are
considered the most robust predictor of PTSS during
and after an epidemic. Most epidemiological studies
stated that the survivors, followed by their families and
health care providers, were more likely to experience
PTSS [5]. Survivors of severe COVID-19 symptoms frequently suffer, during their illness, from intense respiratory symptoms which may progress to respiratory failure
[6]. Moreover, patients may be subject to physical pain
from interventions such as endotracheal intubation, and
extreme stressors owing to fear of death from a fatal illness, inability to communicate, and feelings of loss of
control. Survivors may be also traumatized after witnessing the death of their family members [7–9]. Therefore,
surviving COVID-19 illness would represent near-death
or fatal illness experiences, that would be sufficient to
develop PTSS.
It is, also, claimed that most individuals diagnosed
with COVID-19 have to isolate themselves, which is associated with the development of various psychological
symptoms, including PTSS [10]. There are various
stressors associated with isolation, which are associated
with increased risk of developing psychological disturbances: (i) apprehensions about own health or fears of
infecting their families; (ii) feelings of frustration, boredom, and a sense of isolation or even rejection from
others; (iii) improper or inaccurate information from the
official authorities regarding the nature and severity of
the pandemic, or the instructions and actions to take;
(iv) lack of basic resources like nutrition, clothes, or accommodation; and (v) financial and socioeconomic
problems [10, 11].
All these aforementioned factors seem to apply to the
current pandemic. Therefore, determining the psychological impact of COVID-19, particularly PTSS, among
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individuals who survived the outbreak, would be an essential step for implementing early interventions, aiming
to reduce the possibility of further irrational behaviors
and helping those populations return to their normal
life. So, this study aimed to identify and compare the
PTSS and their associated correlates among individuals
who survived the COVID-19 outbreak and their control
counterparts.

Methods
Subjects and study design

This study was a comparative cross-sectional study.
Data, utilized in this study, were collected by nonprobability convenience sampling method encompassing a
total of 85 COVID-19 survivors who were consecutively
enrolled according to the WHO discharge criteria
adopted by the Zagazig University isolation hospitals,
Zagazig City, Egypt. The inclusion criteria for the
COVID-19 survivors included adults of both sexes who
were previously diagnosed as COVID-19 positive ones
according to their presenting symptoms, and their nasopharyngeal swab confirmed the presence of the offending viral nucleic acid. The COVID-19 survivors were
interviewed provided that they were recovered from
their COVID-19 infection, and at least one month had
been elapsed since completeness of their home isolation
or being discharged from hospitalization with
stabilization of their general medical condition). An
equal number of non-COVID-19 control subjects were
also recruited. They were matched for age, sex, and educational level. They were first-degree relatives never diagnosed as positive COVID-19 patients and were chosen
to differentiate between the shared environmental and
genetic factors and the potential COVID-19-related effects on their mental health status. The sample size was
calculated using Epi Info 6.0, at 80% power of the study,
95% confidence level [12]. Exclusion criteria for both
groups included individuals younger than 18 or older
than 60 years, those who had current comorbid physical
or psychiatric disorders, illiterate, and those who refused
to participate. All data were collected during the period
from September 1 to November 29, 2020.
Data collection and measures

A semi-structured sheet was designed to collect relevant
demographic and clinical data from all participants. It
encompassed questions about age, gender, marital status,
residence, level of education, residence, occupation, and
history of psychiatric and medical illnesses.
Structured Clinical Interview for DSM-5 Axis I Disorders
(SCID-5)

It is a semi-structured interview utilized to help the
examiner confirm or exclude the presence of current

Abdelghani et al. Middle East Current Psychiatry

(2021) 28:20

major primary mental illnesses [13]. Several studies had established the validity and reliability of this procedure [14, 15].
Impact of Events Scale-Revised (IES-R)

It is a 22-item self-report tool utilized to measure the
subjective distress associated with traumatic events [16].
The overall score was categorized into normal (0–17),
PTSD-like symptoms (18–23), and diagnosis of PTSD
(above 24). Its three subscales, namely, intrusion, avoidance, and hyperarousal are closely representatives of the
PTSD symptoms. A cut-off score of 2 or more, for each
subscale, implies a moderate level of distress. An Arabic
validated version of the IES-R scale was previously used
among Egyptians from various populations (during the
COVID-19 outbreak) [17]. In this study, the Arabic version with good validity and reliability was applied [18].
Hospital Anxiety and Depression scale (HADS)

Depressive and anxiety symptoms were considered as
potential covariates in this study. HADS is a self-report
rating scale used for assessing the associated symptoms
of anxiety and depression among participants [19]. It is
comprised of 14 items (7 items for each subscale) on a
4-point Likert scale calculated from 0 to 3. The overall
score for each subscale, representing the sum of each
subscale’s 7 items, ranges from 0 to 21. The Arabic version of this scale, utilized in this study, was previously
examined for its reliability and validity [20], and previously applied among the Egyptian populations [4].
Statistical analyses

The collected data were analyzed using the Statistical
Package for the Social Sciences software version 16.0.
For categorical variables, the chi-square test was used,
while the continuous variables were compared using the
independent sample t test, and a nonparametric test
(Mann-Whitney U) for data not normally distributed.
To obtain odds ratios (OR) and 95% confidence intervals
(CI) of PTSS among COVID-19 survivors and control
subjects, the logistic regression analysis was used to adjust for associated anxiety and depressive symptoms. All
results were statistically significant when their significant
probability was less than 5% (p < 0.05).

Results
Sociodemographic and clinical characteristics of COVID19 survivors

The mean age of COVID-19 survivors was 36.0 ± 9.4
years. The majority of them were females (81%), of lowto-moderate education (62%), from rural areas (65%),
married (88%), and skilled workers (90%). Around onefifth and one-tenth of COVID-19 survivors reported histories of medical and psychiatric illnesses, respectively.
Besides, COVID-19 survivors were subdivided, according
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to their presenting symptoms during infection, into mild
cases with only home isolation (n = 40, 47.1%), moderate
cases necessitating hospitalization (n = 38, 44.7%), and
severe cases necessitating ICU admission (n = 7, 8.2%).
In terms of sociodemographic variables, there were no
statistical differences between both groups. However,
compared with their control counterparts, COVID-19
survivors were found to experience higher levels of anxiety and depression (P value = 0.001, and 0.003, respectively), as displayed in Table 1.
Post-traumatic stress symptoms in COVID-19 survivors

The prevalence of moderate-to-severe PTSD symptoms
among COVID-19 survivors is 72% (compared to 53%
among the control subjects). Compared to the control
group, the COVID-19 survivors had significantly increased levels of all PTSD symptoms. The affected
symptoms were avoidance (P value = 0.006), intrusion (P
value = 0.042), hyperarousal (P value <0.001), and total
IES-R score (P value = 0.011), as displayed in Table 2.
Even after being adjusted for associated anxiety and depressive symptoms, the COVID-19 survivors, compared
to the control subjects, had greater odds of hyperarousal
symptoms (P value <0.001, OR: 0.3, 95% CI: 0.2–0.5),
and total IES-R score (P value = 0.015, OR: 1.03, 95% CI:
1.01–1.05), as displayed in Table 3.
Among COVID-19 survivors, there were significant associations between moderate-to-severe PTSD symptoms
and gender (P value = 0.032), level of education (P
value = 0.014), and history of COVID-19 symptom severity (P value = 0.006), as displayed in Table 4. However,
following logistic regression analysis, it was found that
only the history of COVID-19 symptom severity (i.e.,
moderate-to-severe COVID-19 symptoms) was associated with moderate-to-severe PTSD symptoms in
COVID-19 survivors (P value = 0.010, OR: 4.1, 95% CI:
1.4–11.9), as displayed in Table 5.

Discussion
The current study would be one of the few and earliest
studies, if any, to present data on the post-discharge
mental health consequences of the COVID-19 outbreak
among survivors. Data from previous outbreaks, including severe acute respiratory syndrome (SARS) and the
Middle East respiratory syndrome (MERS), would explain the increased likelihood of psychiatric symptoms
and disorders in COVID-19 survivors [5, 21, 22].
The main finding in this study is that the majority of
COVID-19 survivors experienced PTSS. Moreover, compared to the control subjects, the COVID-19 survivors
were more likely to suffer from avoidance, intrusion, and
hyperarousal symptoms. These findings were consistent
with the results from previous outbreak studies. For
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Table 1 Sociodemographic and clinical characteristics of study participants
Variable
Age

Sex

Level of education

Residence

Marital status

Occupation

Hx of medical illnesses

Mean ± SD

COVID-19 survivors (n = 85)

Control (n = 85)

t

P value

36.0 ± 9.40

33.7 ± 9.37

1.58

0.117

No

%

No

%

χ2

Female

69

81.2

62

72.9

1.63

0.202

Male

16

18.2

23

27.1
0.61

0.435

1.976

0.160

3.37

0.066

2.65

0.266

2.590

0.108

0.083

0.773

Low to moderate

53

62.4

48

56.5

High

32

37.6

37

43.5

Rural

55

64.7

46

54.1

Urban

30

35.3

39

45.9

Married

75

88.2

66

77.6

Not married

10

11.8

19

22.4

Skilled

77

90.6

70

82.4

Employee

7

8.2

12

14.1

Unemployed

1

1.2

3

2.4

Yes

19

22.4

11

12.9

No

66

77.6

74

87.1

Hx of psychiatric illnesses

Yes

9

10.6

6

7.1

No

76

89.4

79

92.9

HADS scoring

Mean ± SD

MWU

Depression

8.2 ± 4.2

6.6 ± 3.9

−2.95

0.003

Anxiety

8.1 ± 4.2

6.1 ± 3.4

−3.33

0.001

Bold text indicates statistical significance where P value < 0.05

example, 42% and 27% of MERS survivors experienced
symptoms of PTSD at 1 year and 18 months after the
outbreak, respectively [23]. Similarly, previous studies
found that PTSD symptoms were reported in nearly 39%
and 25% of SARS survivors at 12 months and 30 months
after discharge, respectively [24, 25].
The results for COVID-19 survivors are much higher
than those for control subjects and even for SARS and
MERS survivors. These findings would be attributed to
several reasons. First, the nature of the COVID-19 virus,
being more contagious, with lack of specific antiviral
drugs with definite efficacy, and floods of misleading

information result in widespread extensive fears and
horrors with increased propensity to develop PTSS [26–
28]. Second, the separation from family members and
close friends is possibly associated with feelings of loneliness and helplessness [29]. Third, the financial burden of
the COVID-19 epidemic can add to psychological
distress [30].
It would be, however, claimed that the potential
neuro-immunological attributes of the COVID-19 virus
itself might have additional effects, so that the survivors’
psychological symptoms, as the findings in this study
found, would exceed those of normal people sharing the

Table 2 PTSD symptoms among COVID-19 survivors and control subjects
Variable

COVID-19 Survivors (n = 85)

Control (n = 85)

Test

P value

Mean ± SD
MWU
−2.74

Avoidance

1.80 ± 0.87

1.43 ± 0.93

Intrusion

1.68 ± 0.83

1.37 ± 0.94

−2.04

0.042

Hyperarousal

2.01 ± 0.90

1.21 ± 0.82

−5.70

<0.001

5.48 ± 2.14

4.02 ± 2.33

−4.17

<0.001

Total mean IES-R

0.006

X2

N (%)
Total IES-R score
No-to-Mild PTSD

24 (28.2)

40 (47.1)

Moderate-to-severe PTSD symptoms

61 (71.8)

45 (52.9)

Bold text indicates statistical significance where P value < 0.05

6.42

0.011
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Table 3 Adjusted logistic regression of COVID-19 survivors and
control subjects by PTSD symptoms
Variable

B

S.E.

Wald.

P value

OR

CI (95%)

Avoidance

0.29

0.19

2.36

0.125

1.34

0.92

1.95

Intrusion

0.16

0.20

0.65

0.421

1.18

0.79

1.74

Hyperarousal

1.01

0.24

17.85

<0.001

2.74

1.72

4.37

Total mean IES-R

0.23

0.09

7.35

0.007

1.26

1.07

1.50

Total IES-R score

0.03

0.01

5.87

0.015

1.03

1.01

1.05

Logistic regression was adjusted for associated depressive and anxiety
symptoms. Bold text indicates statistical significance where 95% confidence
intervals do not include the null value (1.00)

same environmental stressors. It was found that, similar
to SARS and MERS patients, the immunological reactions including CNS inflammation, disruption in bloodbrain-barrier with the invasion of the peripheral immune
cells into the CNS, neurotransmission impairment,
hypothalamic-pituitary-adrenal (HPA) axis dysfunction,
microglial activation, and indoleamine 2,3 dioxygenase
(IDO) release, can biologically explain the psychopathological mechanisms of the associated psychiatric disorders as PSTD among COVID-19 patients [31–33].
Another possible explanation for developing PTSS in
COVID-19 survivors is the development of delirium.
COVID-19 patients may be at an increased risk for delirium which would be attributed to the neuroinvasive and

Table 4 Factors associated with PTSD symptoms among COVID-19 survivors
Variable

Total IES-R score

t

P
value

−0.89

0.375

No-to-mild symptoms (n = 24) Moderate-to-severe (n = 61)
Age

Mean ± SD

34.5 ± 8.5
No

Gender

Marital status

Residence

Level of education

Occupation

Hx of psychiatric illnesses

Hx of medical illnesses

Hx of COVID-19 symptom severity

36.5 ± 9.7
%

No

%

χ2
4.608

0.032

0.77

0.379

0.071

0.790

6.10

0.014

1.17

0.558

0.81

0.370

0.044

0.833

7.59

0.006

Female

16

66.7

53

86.9

Male

8

33.3

8

13.1

Married

20

83.3

55

90.2

Not married

4

16.7

6

9.8

Rural

15

62.5

40

65.6

Urban

9

37.5

21

34.4

Low to moderate

10

41.7

43

70.5

High

14

58.3

18

29.5

Skilled

21

87.5

56

91.8

Employee

3

12.5

4

6.6

Unemployed

0

0.0

1

1.6

Yes

3

12.5

4

6.6

No

21

87.5

57

93.4

Yes

5

20.8

14

23.0

No

19

79.2

47

77.0

Mild

17

70.8

23

37.7

Moderate to severe 7

29.2

38

62.3

21

95.5

53

94.6

0.02

0.884

Anticoagulants

13

59.1

36

64.3

0.18

0.669

Antimalarial

11

50.0

26

46.4

0.08

0.776

Iverizine

14

63.6

39

69.6

0.26

0.609

Steroids

10

45.5

35

44.9

1.88

0.170

Mean ± SD

12.59 ± 10.30

8.56 ± 9.24

−0.91

0.361

4.70 ± 6.93

7.25 ± 9.73

−1.04

0.298

Medications given during COVID-19 infection Antibiotics

MWU
Home isolation (days)
Hospital isolation (days)
HADS scoring
Depression

4.17 ± 2.97

9.72 ± 3.48

−1.41

0.157

Anxiety

4.42 ± 2.98

9.74 ± 3.64

−1.93

0.054

Bold text indicates statistical significance where P value < 0.05
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Table 5 Adjusted logistic regression of factors associated with increased PTSD symptoms in COVID-19 survivors
Variable

B

S.E.

Wald.

P value

OR

CI (95%)

Gender (female)

0.89

0.67

1.75

0.185

2.43

0.65

9.05

Education (lower to moderate)

0.92

0.57

2.62

0.11

2.50

0.83

7.56

Hx of COVID-19 symptom severity (moderate to severe)

1.40

0.55

6.56

0.010

4.07

1.39

11.92

Bold text indicates statistical significance where 95% confidence intervals do not include the null value (1.00)

neurovirulent properties of the virus itself, neuroinflammation, the increased numbers of severe COVID-19 patients
who are older adults, and ICU-related causes such as oversedation, prolonged isolation, and interventions like endotracheal intubation and mechanical ventilation [34, 35].
In this study, following logistic regression analysis, the
only variable that would predict the severity of PTSS
was the history of COVID-19 symptom severity in
COVID-19 survivors. Consistent with this finding, Patel
and his colleagues found that PTSS had been developed
in ICU survivors [36]. In Wuhan, where the COVID-19
outbreak first raised, nearly 3% of COVID-19 patients
were intubated with invasive ventilation [37]. Invasive
ventilation and prolonged mechanical ventilation were
found to be associated with an increased risk for PTSS
[38]. Also, it was documented that once the physical illness itself had been more severe, the mental health was
more negatively affected [39]. It was claimed that severe
complications of the medical illnesses with direct and
serious threats to life, with the resultant hospitalization
associated with comprehensive medical or invasive interventions to maintain or restore vital functions, would
increase the likelihood of developing PTSD symptoms
[40, 41].
Finally, despite being lower than that of COVID-19
survivors, the prevalence of moderate-to-severe PTSD
symptoms among control subjects, in the current study,
was unpredictably high (53%). The control subjects were
never hospitalized nor infected with the COVID-19
virus. However, this finding would be explained as those
individuals would be subject to a various array of
stressors like social restrictions and isolation, financial
troubles related to the lockdown regulations, or even
worries and fears of being infected themselves or their
close relatives and beloved persons, which would have a
negative impact on their psychological well-being and
quality of life [3, 4].
Limitations

There are few limitations to this study. First, the
COVID-19 survivors were selected from only Zagazig
University hospitals. Despite being the largest general
hospitals, which were serving the populations in Sharkia
Province, but the present findings would not be readily
generalized to all COVID-19 survivors of Egypt. Future
studies need to include subjects from various

governorates so that they will be more representative of
the Egyptian population. Second, the main outcome in
this study, PTSS, was measured by a self-rating scale
with the liability of response bias. Third, it was a crosssectional study, so interpretation for causality cannot be
established. Nonetheless, this study would be one of the
earliest studies to reveal the post-remission psychiatric
outcomes of COVID-19 survivors in Egypt.

Conclusions
PTSS was prevalent among COVID-19 survivors in
Egypt. The most experienced symptoms were hyperarousal symptoms. The symptom severity of COVID-19
virus infection was the most robust predictor of developing PTSS in COVID-19 survivors. Population-based
longitudinal studies are warranted to identify the various
neurobiological, immunological, and psychological
mechanisms explaining the possible links between PTSS
and COVID-19 virus infection, and to investigate the
other possible long-term complications among survivors
in Egypt.
Abbreviations
DSM-5: Diagnostic and Statistics of Mental Disorders, the fifth edition;
HADS: Hospital Anxiety and Depression Scale; IES-R: Impact of Event ScaleRevised; PTSS: Post-traumatic stress symptoms; SCID-5: Structured Clinical
Interview for DSM-5 Axis I Disorders
Acknowledgements
All authors would like to thank all COVID-19 survivors and their families who
participated in this study.
Authors’ contributions
M.A. was responsible for research conceptualization and proposal design;
M.E. helped data collection, formal analysis, and interpretation; M.S. and S.A.
contributed in writing, revision, and editing the original manuscript; and A.A.
was responsible for the final editing and revision process. Lastly, all authors
have approved the final manuscript.
Funding
This research did not receive financial support from any funding agencies.
Availability of data and materials
The datasets utilized in this study are available from the corresponding
author upon reasonable request.

Declarations
Ethics approval and consent to participate
The Institutional Research Review Board (IRB) of Zagazig college of Medicine
and Zagazig Hospitals Administration had approved this study (no. 6304-2-92020). All procedures were conducted following the ethical guidelines outlined in the Declaration of Helsinki and its amendments. After explaining the

Abdelghani et al. Middle East Current Psychiatry

(2021) 28:20

Page 7 of 8

objectives of the study and confirming confidentiality, informed written consent was obtained from all participants.
Consent for publication
Not applicable.
Competing interests
The authors do not have any conflict of interest to disclose.
Author details
1
Psychiatry Department, Faculty of Medicine, Zagazig University, PO Box
44519, Zagazig, Egypt. 22015-2016 Hubert H. Humphrey Fellowship,
Department of Psychology, Virginia Commonwealth University, Richmond,
USA. 3Department of Chest Diseases, College of Medicine, Zagazig University,
Zagazig, Egypt. 4Department of Tropical Medicine, College of Medicine,
Zagazig University, Zagazig, Egypt. 5Department of Anesthesia and Surgical
Intensive Care, College of Medicine, Zagazig University, Zagazig, Egypt.
Received: 18 February 2021 Accepted: 23 March 2021

References
1. American Psychiatric Association (2013) Diagnostic and Statistical Manual of
Mental Disorders (DSM-5®). American Psychiatric Pub. Washington, DC
2. Dong E, Du H, Gardner L (2020) An interactive web-based dashboard to
track COVID-19 in real-time. Lancet Infect Dis 20(5):533–534. https://corona
virus.jhu.edu/map.html. https://doi.org/10.1016/S1473-3099(20)30120-1
3. Aljemaiah AI, Osman M, Alharbi S, Alshehri R, Aldggag EM, Aljoudi AT,
Abdulsomad DS, Abdulghani M, Alotaibi F (2021) Fear at the time of the
COVID-19 pandemic: validation of the Arabic version of the FourDimensional Symptom Questionnaire among Saudi-based respondents.
BJPsych Open 7(1):e33. https://doi.org/10.1192/bjo.2020.166
4. Abdelghani M, El-Gohary HM, Fouad E, Hassan MS (2020) Addressing the
relationship between perceived fear of COVID-19 virus infection and
emergence of burnout symptoms in a sample of Egyptian physicians
during COVID-19 pandemic: a cross-sectional study. Middle East Curr
Psychiatry 27(1):70. https://doi.org/10.1186/s43045-020-00079-0
5. Mak IW, Chu CM, Pan PC, Yiu MG, Ho SC, Chan VL (2010) Risk factors for
chronic post-traumatic stress disorder (PTSD) in SARS survivors. Gen Hosp
Psychiatry 32(6):590–598. https://doi.org/10.1016/j.genhosppsych.2010.07.007
6. Xie J, Tong Z, Guan X, Du B, Qiu H, Slutsky AS (2020) Critical care crisis and
some recommendations during the COVID-19 epidemic in China. Intensive
Care Med 46(5):837–840. https://doi.org/10.1007/s00134-020-05979-7
7. Asimakopoulou E, Madianos M (2014) The prevalence of major depressionPTSD comorbidity among ICU survivors in five general hospitals of Athens:
a cross-sectional study. Issues Ment Health Nurs 35(12):954–963. https://doi.
org/10.3109/01612840.2014.924609
8. Davydow DS, Gifford JM, Desai SV, Needham DM, Bienvenu OJ (2008)
Posttraumatic stress disorder in general intensive care unit survivors: a
systematic review. Gen Hosp Psychiatry 30(5):421–434. https://doi.org/10.101
6/j.genhosppsych.2008.05.006
9. Gosselin É, Gélinas C, Bourgault P (2019) Intervention for patients intubated
and conscious to decrease peritraumatic distress (IPIC-PtD)—preliminary
results. Crit Care Nurs 32. https://doi.org/10.31770/2561-7516.1019
10. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N,
Rubin GJ (2020) The psychological impact of quarantine and how to reduce
it: rapid review of the evidence. Lancet 395(10227):912–920. https://doi.
org/10.1016/S0140-6736(20)30460-8
11. Galea S, Tracy M, Norris F, Coffey SF (2008) Financial and social
circumstances and the incidence and course of PTSD in Mississippi during
the first two years after Hurricane Katrina. J Trauma Stress 21(4):357–368.
https://doi.org/10.1002/jts.20355
12. Dean AG, Dean JA (1994) Epi Info, version 6: a word-processing, database,
and statistics program for public health on IBM-compatiblemicrocomputers.
Epidemiology Program Office, Centers for Disease Control and Prevention.
Atlanta
13. First MB (2014) Structured clinical interview for the DSM (SCID). In: The
encyclopedia of clinical psychology, pp 1–6. https://doi.org/10.1002/978111
8625392.wbecp351
14. Osório FL, Loureiro SR, Hallak JE, Machado-de-Sousa JP, Ushirohira JM, Baes
CV, Apolinario TD, Donadon MF, Bolsoni LM, Guimarães T, Fracon VS (2019)

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

Clinical validity and intrarater and test–retest reliability of the Structured
Clinical Interview for DSM-5–Clinician Version (SCID-5-CV). Psychiatry Clin
Neurosci 73(12):754–760. https://doi.org/10.1111/pcn.12931
Shankman SA, Funkhouser CJ, Klein DN, Davila J, Lerner D, Hee D (2018)
Reliability and validity of severity dimensions of psychopathology assessed
using the Structured Clinical Interview for DSM-5 (SCID). Int J Methods
Psychiatr Res 27(1):e1590. https://doi.org/10.1002/mpr.1590
Weiss DS (2007) The impact of event scale: revised. Cross-cultural
assessment of psychological trauma and PTSD. Springer, Boston, pp 219–
238. https://doi.org/10.1007/978-0-387-70990-1_10
Sheha DS, Abdel-Rehim AS, Abdel-Latif OM, Abdelkader MA, Raafat RH,
Sallam SA, Mostafa NS (2021) Level of asthma control and mental health of
asthma patients during lockdown for COVID-19: a cross-sectional survey.
Egypt J Bronchol 15(1):1–10. https://doi.org/10.1186/s43168-021-00058-x
Davey C, Heard R, Lennings C (2015) Development of the Arabic versions of
the Impact of Events Scale-Revised and the Posttraumatic Growth Inventory
to assess trauma and growth in Middle Eastern refugees in Australia. Clin
Psychol 19(3):131–139. https://doi.org/10.1111/cp.12043
Zigmond AS, Snaith RP (1983) The hospital anxiety and depression scale.
Acta Psychiatr Scand 67(6):361–370. https://doi.org/10.1111/j.1600-0447.1
983.tb09716.x
El-Rufaie OEFA, Absood G (1987) Validity study of the hospital anxiety and
depression scale among a group of Saudi patients. Br J Psychiatry 151(5):
687–688. https://doi.org/10.1192/bjp.151.5.687
Kaseda ET, Levine AJ (2020) Post-traumatic stress disorder: a differential
diagnostic consideration for COVID-19 survivors. Clin Neuropsychol 34(7-8):
1498–1514. https://doi.org/10.1080/13854046.2020.1811894
Jeong H, Yim HW, Song YJ, Ki M, Min JA, Cho J, Chae JH (2016) Mental
health status of people isolated due to Middle East Respiratory Syndrome.
Epidemiol Health 38:e2016048. https://doi.org/10.4178/epih.e2016048
Lee SH, Shin HS, Park HY, Kim JL, Lee JJ, Lee H, Won SD, Han W (2019)
Depression as a mediator of chronic fatigue and post-traumatic stress
symptoms in Middle East Respiratory Syndrome survivors. Psychiatry
Investig 16(1):59–64. https://doi.org/10.30773/pi.2018.10.22.3
Gao H, Hui W, Lan X (2006) A follow-up study of post-traumatic stress
disorder of SARS patients after discharge. Chin J Rehabil Med 21(11):1003-1004
Mak IW, Chu CM, Pan PC, Yiu MG, Chan VL (2009) Long-term psychiatric
morbidities among SARS survivors. Gen Hosp Psychiatry 31(4):318–326.
https://doi.org/10.1016/j.genhosppsych.2009.03.001
Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, Wu J, Du H, Chen T, Li R, Tan H
(2019) Factors associated with mental health outcomes among health care
workers exposed to coronavirus disease 2019. JAMA Netw Open 3(3):
e203976. https://doi.org/10.1001/jamanetworkopen.2020.3976
Cascella M, Rajnik M, Cuomo A, Dulebohn SC, Di Napoli R (2020) Features,
evaluation, and treatment of coronavirus. Statpearls. StatPearls Publishing
LLC, Treasure Island
Ni MY, Yao XI, Leung KS, Yau C, Leung CM, Lun P, Flores FP, Chang WC,
Cowling BJ, Leung GM (2020) Depression and post-traumatic stress during
major social unrest in Hong Kong: a 10-year prospective cohort study.
Lancet 395(10220):273–284. https://doi.org/10.1016/S0140-6736(19)33160-5
Xiang YT, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, Ng CH (2020) Timely mental
health care for the 2019 novel coronavirus outbreak is urgently needed. Lancet
Psychiatry 7(3):228–229. https://doi.org/10.1016/S2215-0366(20)30046-8
Cai X, Hu X, Ekumi IO, Wang J, An Y, Li Z, Yuan B (2020) Psychological
distress and its correlates among COVID-19 survivors during early
convalescence across age groups. Am J Geriatr Psychiatry 28(10):1030–1039.
https://doi.org/10.1016/j.jagp.2020.07.003
Benedetti F, Aggio V, Pratesi ML, Greco G, Furlan R (2020)
Neuroinflammation in bipolar depression. Front Psychiatry 11:71. https://doi.
org/10.3389/fpsyt.2020.00071
Dantzer R (2018) Neuroimmune interactions: from the brain to the immune
system and vice versa. Physiol Rev 98(1):477–504. https://doi.org/10.1152/
physrev.00039.2016
Jones KA, Thomsen C (2013) The role of the innate immune system in psychiatric
disorders. Mol Cell Neurosci 53:52–62. https://doi.org/10.1016/j.mcn.2012.10.002
Kotfis K, Williams Roberson S, Wilson JE, Dabrowski W, Pun BT, Ely EW (2020)
COVID-19: ICU delirium management during SARS-CoV-2 pandemic. Crit
Care 24(1):176. https://doi.org/10.1186/s13054-020-02882-x
O'Hanlon S, Inouye SK (2020) Delirium: a missing piece in the COVID-19
pandemic puzzle. Age Ageing 49(4):497–498. https://doi.org/10.1093/a
geing/afaa094

Abdelghani et al. Middle East Current Psychiatry

(2021) 28:20

36. Patel MB, Jackson JC, Morandi A, Girard TD, Hughes CG, Thompson JL, Kiehl
AL, Elstad MR, Wasserstein ML, Goodman RB, Beckham JC (2016) Incidence
and risk factors for intensive care unit-related post-traumatic stress disorder
in veterans and civilians. Am J Respir Crit Care Med 193(12):1373–1381.
https://doi.org/10.1164/rccm.201506-1158OC
37. Meng L, Qiu H, Wan L, Ai Y, Xue Z, Guo Q, Deshpande R, Zhang L, Meng J,
Tong C, Liu H (2020) Intubation and ventilation amid the COVID-19
outbreak: Wuhan’s experience. Anesthesiology 132(6):1317–1332.
https://doi.org/10.1097/ALN.0000000000003296
38. Shaw RJ, Harvey JE, Bernard R, Gunary R, Tiley M, Steiner H (2009)
Comparison of short-term psychological outcomes of respiratory failure
treated by either invasive or non-invasive ventilation. Psychosomatics 50(6):
586–591. https://doi.org/10.1016/S0033-3182(09)70860-6
39. Liu D, Baumeister RF, Veilleux JC, Chen C, Liu W, Yue Y, Zhang S (2020) Risk
factors associated with mental illness in hospital discharged patients
infected with COVID-19 in Wuhan, China. Psychiatry Res 292:113297.
https://doi.org/10.1016/j.psychres.2020.113297
40. Huang M, Parker AM, Bienvenu OJ, Dinglas VD, Colantuoni E, Hopkins RO,
Needham DM (2016) Psychiatric symptoms in acute respiratory distress
syndrome survivors: a 1-year national multicenter study. Crit Care Med 44(5):
954–965. https://doi.org/10.1097/CCM.0000000000001621
41. Lee AM, Wong JG, McAlonan GM, Cheung V, Cheung C, Sham PC, Chu CM,
Wong PC, Tsang KW, Chua SE (2007) Stress and psychological distress
among SARS survivors 1 year after the outbreak. Can J Psychiatry 52(4):233–
240. https://doi.org/10.1177/070674370705200405

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

