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ABSTRACT
Objective: A range of psychiatric morbidities such as persistent 
depression, anxiety, insomnia, and posttraumatic stress 
disorder (PTSD) has been observed in coronavirus disease 2019 
(COVID-19) survivors. The objective of this study was to explore 
the psychological status of health care workers after recovery 
from COVID-19 and to examine the sociodemographic and 
clinical factors associated with psychiatric morbidity.

Methods: A cross-sectional study was conducted among health 
care workers of a tertiary care hospital in South India. The study 
included health care workers who tested positive for COVID-19 
according to the provisional guidelines of the World Health 
Organization. The study used a semistructured proforma and 
rating scales such as the 9-item Patient Health Questionnaire, 
7-item Generalized Anxiety Disorder Scale, and Posttraumatic 
Stress Disorder Checklist for DSM-5 to assess for depression, 
anxiety, and PTSD.

Results: The results indicate that the prevalence of depression, 
anxiety, and PTSD among 107 post-COVID patients was 
26.2%%, 12.1%, and 3.7%%, respectively. Female sex (P = .017), 
patients with post-COVID persistent physical symptoms 
(P = .05), and the duration of fever during the acute phase of 
COVID-19 infection (P = .005) were found to have a statistically 
significant association with a higher rate of depression among 
the study population.

Conclusions: The study findings indicate that all COVID-19 
survivors working in the health care sector should be screened 
for depression and anxiety disorders regularly for early 
detection and effective management.
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The impact of novel coronavirus disease (COVID-19) has 
been devastating worldwide. The pandemic has led to 

significant loss of life and presents an unprecedented challenge 
to public health, especially in developing countries. The impact 
of COVID-19 was significantly worse in India during the 
second wave. At the time of this writing, 33,816,980 people 
have been infected with COVID-19 and 448,888 have died (as 
of October 3, 2021).1

The COVID-19 pandemic significantly changed the normal 
course of human life across the globe. Apart from strict infection 
control measures implemented by governments, negative 
socioeconomic and health consequences also led to negative 
mental health outcomes in the form of anxiety, depression, 
and insomnia among various sections of the population 
worldwide.2–4 The mental health impact of the COVID-19 
pandemic was significantly higher among health care workers 
compared to the general population.5 Studies have documented 
the significant increase in mental health morbidities among 
health care workers compared to pre-pandemic levels.6,7 
Among health care workers, those working on the frontline 
reported significantly higher psychiatric morbidities.7 Health 
care workers in India endured unprecedented work pressure 
during the second wave of COVID-19, and many became 
infected with COVID-19 during their self-less service in the 
high-risk hospital environments with limited resources. As of 
July 1, 2021, 800 doctors had died in India due to COVID-19 
during the second wave alone.8

Accumulating evidence on the psychological morbidities 
among patients with COVID-19 infection suggests that patients 
with COVID-19 infection suffer from significant mental health 
morbidities during the active phase of the illness.9–11 There 
are multiple potential reasons for the psychiatric morbidities 
among patients with COVID-19 including the neurotropic 
nature of the virus, the stress associated with symptoms of the 
illness, absence of effective medicines, risk of complications 
and mortality, and the need for self-isolation.11 However, 
there are only a few studies exploring psychological problems 
experienced by COVID-19 patients after recovery.12–14 A 
recent study12 found that 9.92% of COVID-19 patients suffer 
from depression and 26.45% from insomnia after recovery. 
Another study13 from Iran exploring the post-discharge 
mental health status of COVID-19 survivors found that 43.1% 
and 12.8% patients suffered from anxiety and depression, 
respectively. Considering the higher prevalence of depression 
and anxiety among COVID-19 patients during the acute phase 
of illness, they can potentially develop into chronic psychiatric 
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morbidities after recovery. There are no studies, to the best 
of our knowledge, exploring psychiatric morbidities among 
COVID-19 survivors from India to date. In this cross-
sectional study, we explored the prevalence of depression, 
anxiety, and posttraumatic stress disorder (PTSD) and its 
correlation among health care workers recovered from 
COVID-19 infection in South India.

METHODS

Participants
This cross-sectional study was conducted among health 

care workers of a tertiary care hospital in South India. The 
study included health care workers who tested positive for 
COVID-19 according to the provisional guidelines of the 
World Health Organization. The data were collected after 
they tested negative for COVID-19 from September 2020 
to October 2020. The study protocol was approved by 
the ethics committee of Iqraa International Hospital and 
Research Centre (IEC/2021/06/04). All the participants 
provided informed consent before responding to the study 
questionnaire.

Study Design and Measurements
A structured self-report questionnaire was created 

for this study. The questionnaire included 5 sections: 
sociodemographic details, COVID-19 infection–related 
clinical details, the 9-item Patient Health Questionnaire 
(PHQ-9),15 the 7-item Generalized Anxiety Disorder 
Scale (GAD-7),16 and the Posttraumatic Stress Disorder 
Checklist for DSM-5 (PCL-5).17 The sociodemographic 
variables included age, sex, smoking status, status of 
physical activity, and presence of comorbid illnesses. The 
COVID-19 infection–related clinical details included the 
following questions: duration of fever, length of hospital 
stay, days since discharge, history of myalgia, COVID-19 
pneumonia, intensive care unit (ICU) admission, oxygen 
therapy, noninvasive ventilation, mechanical ventilation, 
and presence of persistent symptoms after recovery from 
COVID-19.

Depressive episode was measured using the PHQ-9, 
which assesses 9 depressive symptoms according to the 
DSM-IV: depressed mood, anhedonia, sleep disturbances, 
fatigue or lethargy, changes in appetite or body weight, 
feelings of guilt or worthlessness, difficulty in concentration, 
feelings of being slow or restless, and suicidal thoughts. 
Total scores range between 0 and 27. For the PHQ-9, scores 
of 5 to 9, 10 to 14, 15 to 19, and 20 to 27 corresponded to 
mild, moderate, moderately severe, and severe depression 
symptoms, respectively.15

Anxiety disorders were measured with the GAD-7. Total 
scores range from 0 to 21, with higher scores reflecting 
higher severity levels of anxiety. Cutoff points of 5, 10, and 
15 are interpreted as representing mild, moderate, and severe 
levels of anxiety, respectively, on the GAD-7.16

Symptoms of PTSD were assessed using the PCL-5, one 
of the most used tools to screen for PTSD and a valid and 

reliable measure. This questionnaire contains a 5-point 
Likert (0 = not at all to 4 = extremely) scale assessing the 20 
DSM-5 symptoms of PTSD, with a total sum score (range, 
0–80, with 80 denoting maximal symptom severity in the 
past month). Prevalence was reported using total scores with 
a cutoff of 30.17

Statistical Analysis
The collected data were entered in Excel format, and the 

database was established using SPSS 23.0 statistical software 
for analysis (IBM, Armonk, New York). Continuous 
variables were expressed as mean ± SD. Categorical variables 
were expressed as frequencies and percentages. Chi-square 
was used to compare categorical variables. An independent 
sample t test was used to test for differences in continuous 
variables. Pearson correlation was conducted to analyze 
correlation between continuous variables. Differences were 
considered statistically significant if P < .05

RESULTS

We received responses from 107 hospital staff who tested 
positive for COVID-19. Most of the study participants 
(78.5%) were between the ages of 20 and 30 years, and 68 
(63.6%) were female. Also, 8.4% had premorbid medical 
illnesses before testing positive for COVID-19, 50.5% were 
engaged in regular physical activities, and 1.9% were active 
smokers.

Of the study participants, 59.8% had myalgic symptoms 
associated with COVID-19. Three participants were 
diagnosed with COVID-19 pneumonia, and 2 required 
ICU admission. Oxygen therapy, noninvasive ventilation, 
and mechanical ventilation were required for only a single 
participant. Persistent symptoms after recovery were 
reported by 71.6% of the participants. Twenty-eight (26.2%) 
participants reported clinically significant depression, 13 
(12.1%) reported clinically significant anxiety, and only 4 
(3.7%) reported clinically significant PTSD symptoms. The 
prevalence of anxiety, depression, and PTSD is summarized 
in Table 1.

A total of 28 people (26.2%) were diagnosed with 
clinically significant depression based on a PHQ-9 score 
> 5. Twenty (18.7%) participants had mild depression, 
7 (6.5%) had moderate depression, and 1 (0.9%) had 
moderately severe depression. The results of the intergroup 
comparison using χ2 test showed that there was a statistically 
significant higher prevalence of depression among females 
and participants with persistent symptoms. There was 
no significant difference in the prevalence of insomnia 
among patients for age, comorbid illness, smoking status, 
physical exercise, history of myalgia, pneumonia, and ICU 
admission. The mean duration of fever was found to be 
significantly higher among participants with depression 
(2.78 vs 1.64, P = .005). There was no statistically significant 
association between depression and length of hospital stay 
and days since discharge from the hospital. Comparison 
of demographic and clinical characteristics between the 
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Table 1. Prevalence of Anxiety, Depression, and PTSD in the 
Sample (N=107)a

Variable Sample 
Depression

None 79 (73.8)
Mild 20 (18.7)
Moderate 7 (6.5)
Moderately severe 1 (0.9)
Severe 0

Anxiety
None 94 (87.9)
Mild 9 (8.4)
Moderate 3 (2.8)
Severe 1 (0.9)
Very severe 0

PTSD
Yes 4 (3.7)
No 103 (96.3)

aData are presented as n (%).
Abbreviation: PTSD = posttraumatic stress disorder.

Table 2. Sociodemographic and Clinical Characteristics 
of the Recovered COVID-19 Health Care Workers With or 
Without Depressiona

Variable
Sample 

(N = 107)
No Depression

(n = 79)
Depression 

(n = 28)
P 

Valueb

Age, y
20–30 84 (78.5) 65 (82.3) 19 (67.9) .267
31–40 19 (17.8) 12 (16.0) 7 (25.0)
41–50 4 (3.7) 2 (2.5) 2 (7.1)

Sex
Female 68 (63.6) 45 (57.0) 23 (82.1) .017*
Male 39 (36.4) 34 (43.0) 5 (17.9)

Comorbidities
Yes 9 (8.4) 8 (10.1) 1 (3.6) .283
No 98 (91.6) 71 (89.8) 27 (96.4)

Physical activity
Yes 54 (50.5) 41 (51.9) 13 (46.4) .619
No 53 (49.5) 38 (48.1) 15 (53.6)

Smoking
No 105 (98.1) 78 (98.7) 27 (96.4) .439
Yes 2 (1.9) 1 (1.3) 1 (3.6)

Myalgia
Yes 64 (59.8) 46 (58.2) 18 (64.3) .574
No 43 (40.2) 33 (41.8) 10 (35.7)

Pneumonia
Yes 3 (2.8) 3 (3.8) 0 .296
No 104 (97.2) 76 (96.2) 28 (100)

ICU admission
Yes 2 (1.9) 2 (2.5) 0 .395
No 105 (98.1) 77 (97.5) 23 (100)

Persistent symptomsc 
Yes 73 (71.6) 49 (66.2) 24 (85.7) .051
No 29 (27.1) 25 (33.8) 4 (14.3)

aData are presented as n (%).
bχ2 test.
cn = 102.
*P < .05.
Abbreviations: COVID-19 = coronavirus disease 2019, ICU = intensive care 

unit.

depression and nondepression groups among the enrolled 
COVID-19 survivors is summarized in Table 2.

A total of 23 participants (12.1%) were diagnosed with 
clinically significant anxiety based on a GAD-7 score > 5. 
Nine (8.4%) participants had mild anxiety, 3 (2.8%) had 
moderate anxiety, and 1 (0.9%) had severe anxiety. The results 
of the intergroup comparison using χ2 test showed that there 
was no significant difference in the prevalence of anxiety 
among patients with respect to any sociodemographic or 
clinical variable. The mean duration of fever was found to 
be significantly higher among participants with anxiety (3.07 
vs 1.78, P = .018). However, the mean length of hospital stay 
was significantly lower among participants with anxiety 
(4.76 vs 7.56, P = .038). There was no statistically significant 
association between anxiety and days since discharge from 
the hospital. Comparison of demographic and clinical 
characteristics between the anxiety and nonanxiety groups 
among the COVID-19 survivors is summarized in Table 3. 
COVID-19–related clinical characteristics of the recovered 
COVID-19 health care workers with or without depression, 
anxiety, and PTSD are summarized in Table 4.

There was a statistically significant association between 
presence of clinically significant PTSD symptoms and the 
mean duration of fever (3.75 vs 1.87, P = .047). There was a 
statistically significant positive correlation between PHQ-9 
and GAD-7 scores (0.737, P < .001), PHQ-9 and PCL-5 
scores (0.654, P < .001), and GAD-7 and PCL-5 scores (0.591, 
P < .001).

DISCUSSION

Previous publications during the severe acute respiratory 
syndrome outbreak reported that survivors may develop 
more persistent psychological disorders with time after 
recovering from infectious diseases. However, only a few 
studies have investigated psychological issues in COVID-
19 survivors.13,18,19 Here, we report the prevalence of 
depression, anxiety, and PTSD in health care workers who 
previously had COVID-19. The current study, to the best of 

our knowledge, is the first from India to present data on the 
short-term psychiatric consequences of COVID-19 infection 
among health care workers.

The prevalence of depression, anxiety, and PTSD among 
the 107 COVID-19 survivors is 26.2%, 12.1%, and 3.7%, 
respectively. The prevalence of depression reported in this 
study was in line with many other studies from across the 
world. A similar study from India exploring psychiatric 
symptoms among COVID-19 survivors conducted at a 
post-COVID follow-up clinic found that the prevalence 
of depression and anxiety among post-COVID patients 
was 21.9% and 11.9%, respectively.18 Another study from 
Wuhan, China, among COVID-19 survivors showed that 
14.2% had depression and 12.2% had anxiety.19 Another 
study13 from Iran reported that 43.1% and 12.8% post-
COVID patients suffered from anxiety and depression, 
respectively. The prevalence of depression and anxiety in 
this study is significantly higher compared to the rate of 
depression and anxiety among active admitted COVID-19 
patients from the same geographic area. A recent study11 
exploring depression and anxiety among admitted COVID-
19 patients found that 9.7% had clinically significant 
depression and 5.8% had clinically significant anxiety. The 
rate of depression in this study is also significantly higher 
compared to the prevalence of depression among the health 
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care staff working in similar hospital settings. A face-to-face 
study20 conducted among the hospital staff of the hospital 
in which this study was conducted during the early phase 
of the COVID-19 pandemic found that 16.4% reported 
clinically significant depression and 13.8% reported 
clinically significant anxiety. From the present findings 
it can be concluded that the psychological morbidities 
among health care staff previously infected with COVID-
19 were significantly higher compared to active COVID-19 
patients and noninfected hospital staff. Our study findings 
indicate that all COVID survivors, especially those working 
in the health care sector who are already at higher risk 
for psychological morbidities compared to the general 
population, should be screened for depression and anxiety 
disorders regularly so that effective and timely interventions 
can be planned and implemented.21 Moreover, this study 
also found that the duration of fever during the acute phase 
of COVID-19 infection was significantly associated with 
depression. Apart from severity of the infection in causing 
psychological distress and depression, immunologic factors 
also might play a common role, as accumulating scientific 
evidence suggests a significant role of the immune system 
in the pathophysiology of depression.22

The prevalence of PTSD in this study23 was significantly 
lower compared to previous studies. A recent cross-sectional 

study among 381 White patients in Rome, Italy found that 
30.2% of the patients reported PTSD within 30 to 120 days 
after acute COVID-19 infection. However, another study24 
from Italy exploring PTSD among hospitalized COVID 
survivors at 3-month follow-up found that only 10.4% of 
the sample received a PCL-5–based diagnosis of PTSD. 
Another study25 from Egypt found that 72% of COVID 
survivors experienced moderate-to-severe posttraumatic 
stress symptoms. Another study26 exploring PTSD among 
COVID patients using the PCL-5 found that the prevalence 
of PTSD among the study population was only 6.5%, which 
is similar to our study. The lower prevalence of PTSD in this 
study can be explained based on the following points. The 
mean duration of follow-up after recovery from COVID-
19 was small (around 1 month) in this study. A recent 
study27 showed that the PCL-5 score in COVID survivors 
was positively correlated with the duration after discharge. 
Other predictors of PTSD among COVID survivors such as 
previous psychiatric diagnosis, hospitalization, and stay in 
an ICU are relatively absent in this study population.

Among the sociodemographic and clinical variables 
examined, female sex, patients with post-COVID persistent 
physical symptoms, and the duration of fever during the 
acute phase of COVID-19 infection were significantly 
associated with depression among health care workers who 
had previously had COVID-19. Similar findings were also 
reported in previous studies. A similar study from India 
also found that female sex, ongoing stressors, and post-
COVID persistent physical symptoms were significantly 
associated with depression among COVID-19 survivors. 
The higher prevalence of psychological morbidities among 
female COVID-19 survivors in the present study was a well-
established finding in previous publications.13,18,19

Our study has the following limitations. The study 
was conducted among health care workers from a single 
tertiary care hospital in South India. Hence, the findings 
may not be generalizable to health care workers in general. 
Moreover, the cross-sectional design of the study limits 

Table 4. COVID-19–Related Clinical Characteristics of the 
Recovered COVID-19 Health Care Workers With or Without 
Depression, Anxiety, or PTSD

Variable Sample P Valuea

No Depression Depression
Duration of fever, mean 1.64 2.78 .005*
Length of hospital stay, mean 7.22 7.21 .989
Days since discharge, mean 20.69 20.61 .989

No Anxiety Anxiety
Duration of fever, mean 1.78 3.07 .018*
Length of hospital stay, mean 7.56 4.76 .038*
Days since discharge, mean 20.83 19.50 .874

No PTSD PTSD
Duration of fever, mean 1.87 3.75 .047*
Length of hospital stay, mean 7.33 4.25 .185
Days since discharge, mean 20.98 14.33 .614
aIndependent sample t test.
*P < .05.
Abbreviations: COVID-19 = coronavirus disease 2019, PTSD = posttraumatic 

stress disorder.

Table 3. Sociodemographic and Clinical Characteristics 
of the Recovered COVID-19 Health Care Workers With or 
Without Anxietya

Variable
No Anxiety

(n = 94)
Anxiety
(n = 13)

P 
Valueb

Age, y
20–30 74 (78.7) 10 (76.9) .425
31–40 16 (17.0) 3 (23.1)
41–50 4 (4.3) 0

Sex
Female 58 (61.7) 10 (76.9) .592
Male 36 (38.3) 3 (23.1)

Comorbidities
Yes 8 (8.5) 1 (7.7) .921
No 86 (91.5) 12 (92.3)

Physical activity
Yes 46 (48.9) 8 (61.5) .427
No 48 (51.1) 5 (38.5)

Smoking
No 93 (98.9) 12 (92.3) .471
Yes 1 (1.1) 1 (7.7)

Myalgia
Yes 57 (60.6) 7 (53.9) .577
No 37 (39.4) 6 (46.1)

Pneumonia
Yes 3 (3.2) 0 .852
No 91 (96.8) 13 (100)

ICU admission
Yes 2 (2.1) 0 .914
No 92 (97.9) 13 (100)

Persistent symptomsc

Yes 64 (68.1) 9 (69.2) .841
No 25 (31.9) 4 (30.8)

aData are presented as n (%).
bχ2 test.
cn = 102.
Abbreviations: COVID-19 = coronavirus disease 2019, ICU = intensive care 

unit.
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causal understanding of psychological morbidities among 
the study population. Well-conducted prospective studies 
are needed to understand in detail the factors associated 
with psychological sequelae of COVID-19 infection.

CONCLUSION

The current study presents data on the psychiatric 
consequences of COVID-19 infection on health care 

workers. The study findings showed that health care 
workers who recovered from COVID-19 suffer from 
significantly higher rates of depression and anxiety. The 
duration of fever, female sex, and persisting post–COVID-
19 physical symptoms were associated with higher rates of 
depression and anxiety. The study findings indicate that all 
COVID survivors should be screened for depression and 
anxiety disorders regularly for early detection and effective 
management.
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