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Abstract
Background: The COVID-19 pandemic caused by SARS-CoV-2 has become a serious concern among the global medical
community and has resulted in an unprecedented psychological impact on health care workers, who were already working under
stressful conditions.
Objective: In this study, we aimed to evaluate and measure the effects of the COVID-19 pandemic on the anxiety levels and
sleep quality among health care workers in India, as well as to determine how the unavailability of personal protective equipment
affects their willingness to provide patient-related care.
Methods: We conducted an online cross-sectional study using piloted, structured questionnaires with self-reported responses
from 368 volunteer male and female health care workers in India. Study participants were identified through social networking
platforms such as Facebook and WhatsApp. The survey evaluated the participants’ degree of signs and symptoms of anxiety and
sleep quality based on the 7-item Generalized Anxiety Disorder (GAD-7) scale and single-item Sleep Quality Scale, respectively.
Information on the availability of personal protective equipment was collected based on responses to relevant survey questions.
Results: The majority of health care workers (126/368, 34.2%) were in the age group 45-60 years, and 52.2% (192/368) were
doctors. Severe anxiety (ie, GAD-7 score >10) was observed among 7.3% (27/368) health care workers, whereas moderate, mild,
and minimal anxiety was observed among 12.5% (46/368), 29.3% (108/368), and 50.8% (187/368) health care workers, respectively.
Moreover, 31.5% (116/368) of the health care workers had poor-to-fair sleep quality (ie, scores <6). Univariate analysis showed
female gender and inadequate availability of personal protective equipment was significantly associated with higher anxiety levels
(P=.01 for both). Sleep disturbance was significantly associated with age <30 years (P=.04) and inadequate personal protective
equipment (P<.001). Multivariable analysis showed that poorer quality of sleep was associated with higher anxiety levels (P<.001).
Conclusions: The COVID-19 pandemic has potentially caused significant levels of anxiety and sleep disturbances among health
care workers, particularly associated with the female gender, younger age group, and inadequate availability of personal protective
equipment. These factors put health care workers at constant risk of contracting the infection themselves or transmitting it to their
families. Early identification of at-risk health care workers and implementation of situation-tailored mitigation measures could
help alleviate the risk of long-term, serious psychological sequelae as well as reduce current anxiety levels among health care
workers.
(JMIR Public Health Surveill 2020;6(4):e24206) doi: 10.2196/24206
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Introduction
An outbreak of pneumonia of unknown origin occurred in Hubei
Province in China in December 2019, and owing to its ease of
transmission, it has raised several concerns across more than
200 countries, areas, and territories worldwide. The global
spread of COVID-19 has resulted in the World Health
Organization (WHO) declaring COVID-19 as a pandemic [1,2].
Unprecedented international and national government strategies,
including a strict lockdown in India, resulted in a slow albeit
steady spread of COVID-19 in India as well as other countries.
However, the phased relaxation of lockdown and resumption
of economic activities have now led to an explosive surge in
the number of COVID-19 cases in India, with a tally of
7,494,551 cases and 114,031 resulting deaths as of October 19,
2020 [2].
Previous studies provide evidence that COVID-19 has severe
impact on psychological stressors, fear and anxiety, and poor
sleep outcomes [3-6]. High anxiety levels during the pandemic
have been strongly associated with functional impairments,
alcohol or drug coping, negative religious coping, extreme
hopelessness, and passive suicidal ideation [7]. Similarly,
problematic sleep is associated with adverse consequences on
the patient’s psychological, social, and cognitive functioning,
which leads to deterioration of the overall quality of life [8].
Health care workers (HCWs, including doctors, nurses, dentists,
and paramedics) are regarded as the saviors of human life;
nevertheless, they remain wounded by the psychological
consequences of COVID-19. Frontline workers in particular,
who are directly involved in management of patients with
COVID-19, are at a greater risk than others [9-11]. Initial
estimates suggest that frontline HCWs account for 10%-20%
of all COVID-19 diagnoses [12].
In India, with a population of approximately 1.3 billion [13]
and a doctor-population ratio of 1:1800 [14], the already
inadequate public health care system has crumbled during the
COVID-19 pandemic, further pushing frontline HCWs to the
edge. Moreover, HCWs are vulnerable to physical and
psychological fatigue and poor sleep outcomes due to increased
workload, physical exhaustion with irregular work schedules,
frequent work shifts [15], and the occasional need to make
ethically challenging decisions, including rationing of care
[16-18].
They are also constantly challenged by isolation and live with
an omnipresent fear of contracting the infection themselves or
transmitting it to their families. This fear seems to be a major
factor causing a psychological impact among HCWs, apart from
separation from families, shortage of personal protective
equipment (PPE), lack of essential intensive care units, as well
as universally and rapidly changing guidelines on disease
transmission and treatment that further add to their stress.
Multiple cognitive behavioral theoretical models have suggested
that the following factors contribute to the severity of health
https://publichealth.jmir.org/2020/4/e24206
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anxiety: memory and attention process, misinterpretation of
health-related stimuli, and maladaptive beliefs and behaviors
[19].
Research on HCWs has revealed that approximately 50% of
physicians have reported poor sleep quality during the pandemic,
which may be attributed to the contagious nature of COVID-19
[15,20] and the emergency nature of their work [15]. Subjective
sleep quality is defined by the satisfaction of one’s overall sleep
experience, including aspects of sleep initiation, sleep
maintenance, sleep quantity, and refreshment upon awakening
[18].
The Indian perspective on anxiety, sleep outcomes, and the
availability of PPE among HCWs fighting the COVID-19
pandemic is sparse. Previous studies have provided some
evidence, including a study in India that evaluated stress levels
only among orthopedic surgeons by using a self-validated scale
and another study that assessed anxiety and depression only
among doctors and nurses [21,22]. The Indian health
infrastructure is not robust enough to address and provide coping
strategies for its HCWs. Moreover, significant demand and
supply chain disruptions have prompted efforts to conserve the
limited PPE available through extended use or reuse, thereby
adding an additional source of risk and anxiety for HCWs [23].
Therefore, the true burden of psychological impact needs to be
measured, and it is paramount for all levels of health care
organizations to screen for HCWs who are at risk of being
affected by unprecedented events such as the COVID-19
pandemic. To our knowledge, this is the first study to assess
the burden of anxiety disorders and effect on sleep quality of
Indian HCWs during the COVID-19 pandemic. We also
evaluated the extent to which the unavailability of PPE affects
the readiness of HCWs to perform patient-related care.

Methods
Study Design
We performed a cross-sectional online study with HCWs. An
online survey was preferred to the traditional method of data
collection, as it increases the willingness of participants to
answer anxiety-driven or sensitive questions [24] and avoid
standard, socially desirable responses [25]. Additionally, it
allows for cost-effective and instantaneous data transmission
and flexibility in participation at any time of the day or night,
in turn, allowing for increased response rates.

Study Participants
The inclusion criteria for this study were (1) male and female
HCWs; (2) full-time practicing doctors, nurses, dentists, and
paramedic staff directly involved in providing any kind of
patient-related care, including but not limited to triage,
screening, diagnosis, and treatment; (3) aged over 18 years and
residents of India; (4) employed at either public or private
hospitals or clinics; and (5) well-versed in the English language.
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The exclusion criteria were HCWs who were not on active
medical duty at the time of the survey due to any leave of
absence.

and their data have not been used in this study. Please refer
Multimedia Appendix 1 for the questionnaire.

Sample and Data Collection

The 7-item Generalized Anxiety Disorder (GAD-7) scale is a
valid and efficient tool for screening anxiety and assessing its
severity in clinical practice. It consists of 7 multiple-choice
questions [27,28] that assess the frequency of anxiety symptoms
over the past 2 weeks on a 4-point Likert scale, with scores of
0, 1, 2, and 3 assigned to the response categories “not at all,”
“several days,” “more than half the days,” and “nearly every
day,” respectively. The total GAD-7 score for the 7 items ranges
from 0 to 21, with increasing scores indicating more severe
functional impairments as a result of anxiety. In this study, we
considered GAD-7 scores of 5, 10, and 15 as the cut-off points
for mild, moderate, and severe anxiety, respectively. With a
threshold score of 10, a previous study reported 89% sensitivity
and 82% specificity for GAD-7 [27].

Facebook and WhatsApp were used as the sampling frame. We
used a respondent-driven probability sampling method, which
draws on Facebook’s inherent peer network structures to
encourage users to recruit other HCWs who may or may not be
on Facebook [26]. The diversity of Facebook members lends
itself to a stratified sampling approach that may increase the
representativeness of the sample. Study participants were invited
through 3 online venues: (1) public or “wall” posts on Facebook
advertising our research survey on popular HCW groups (ie,
virtual communities linking people with some shared interest,
attribute, or cause), (2) peer referral on Facebook, and (3)
WhatsApp messages sent from May 2 to May 16, 2020.
Facebook advertisement for our online survey included a
headline describing the survey, a brief scholarly review of the
literature on the impact of COVID-19 on HCWs, and contact
details of the principal investigator. The advertisement also
contained an electronic link to the research questionnaire and
mentioned the time required to complete the survey (ie,
approximately 5 minutes). A hyperlink to the survey was also
shared.
The advertisement to participate in the survey was reposted
every 3 days across a period of 2 weeks. This strategy resulted
in the advertisement reappearing on the users’ “news feed.” It
also allowed the advertisement to be posted on our friends’
walls, as well as in the feeds of their friends, including those
who may not be friends with us on Facebook. We also sent
private messages via Facebook and WhatsApp, to remind HCWs
to participate in the survey. Furthermore, we created a Facebook
page to promote our research and sent out mass messages
addressing the HCWs among the members of this Facebook
page.

Ethical Approval

Generalized Anxiety Disorder

Sleep Quality Scale
A validated simple, practical, and pragmatic single-item sleep
quality scale (SQS) was used to assess sleep quality [29]. It
helps measure sleep quality over a 7-day recall period whereby
the study participants mark an integer score from 0 to 10,
according to the following 5 categories: 0, terrible; 1-3, poor;
4-6, fair; 7-9, good; and 10, excellent. When using the SQS,
participants were instructed to consider the following core
components of sleep quality: how many hours of sleep they had,
how easily they fell asleep, how often they woke up during the
night (except to go to the bathroom), how often they woke up
earlier than they had to in the morning, and how refreshing their
sleep was.

Availability of PPE
Two of the survey questions were specifically designed to assess
the participant’s anxiety about the lack of access to PPE while
performing patient-related care. These questions were validated
using the face validation and content validation techniques of
Lawshe criterion (content validity ratio = 1) [30].

This study was performed in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki and its
later amendments. Ethical approvals were obtained from the
ethics committee of the Armed Forces Medical College, Pune
(IEC/2020/154).

Demographic Information

We included a disclaimer in our Facebook advertisement that
participation in the survey was completely voluntary and survey
responses were anonymous; thus, confidentiality of all
participants was fully respected. Furthermore, electronic
informed consent was obtained from each participant before
the start of the survey. Participants had the right to withdraw
from the study at any stage without any justification. They were
not provided with any incentives. Moreover, participants had
the opportunity to contact the investigators of this study via
Facebook or WhatsApp for any questions or concerns.

Statistical Analysis

Survey Questionnaire
The self-reported online survey was created using Google Forms
and included 4 sections as described below. We conducted a
pilot test of the questionnaire on the first 20 study participants,
https://publichealth.jmir.org/2020/4/e24206
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Finally, participants’ demographic information, including age,
gender, marital status, educational level, and type of health care
profession was collected via some specific survey questions.

The descriptive analysis for demographic data and preparedness
for COVID-19–related questions were expressed in percentages.
The relationship between 2 categorical variables, that is, anxiety
among doctors and nurses regarding age and availability of PPE
were estimated using chi-square test. Multivariable analysis
was used to correlate the factors influencing the prevalence of
anxiety of varying severity and sleep quality, with participants’
age group, gender, educational level, marital status, profession,
and place of work, and availability of PPE. P value, odds ratio
(OR), and 95% CI were determined to indicate statistical
significance. Hosmer–Lemeshow index was used to assess the
overall model fit. A 2-tailed P value of <.05 indicated statistical
significance. Data were analyzed using SPSS software (v.20;
IBM Corp).
JMIR Public Health Surveill 2020 | vol. 6 | iss. 4 | e24206 | p. 3
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Results
Demographic Characteristics
Table 1 shows the demographic characteristics of the survey
participants (N=368). In all, 46% (168/368) were male and
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54.3% (200/368) were female HCWs. Majority of the
participants (227/368, 61.7%) were working in a tertiary care
facility. A higher proportion of HCWs reported the lack of
availability of satisfactory PPE (140/368, 38%) than those who
reported availability of PPE (129/368, 35.1%).

Table 1. Demographic characteristics of the study population (N=368).
Characteristics

Participants, n (%)

Gender
Male

168 (45.7)

Female

200 (54.3)

Age (years)
<30

89 (24.2)

30-44

108 (29.3)

45-60

126 (34.2)

>60

45 (12.2)

Marital status
Unmarried

82 (22.3)

Married

139 (37.8)

Married with children

145 (39.4)

Divorced

2 (0.5)

Education level
High school

15 (4.1)

Graduate

161 (43.8)

Postgraduate

160 (43.4)

Doctorate

32 (8.6)

Profession
Doctor

192 (52.2)

Nurse

140 (38)

Dentist

24 (6.5)

Paramedic

12 (3.2)

Comparative Analyses
Table 2 presents the comparative analysis of anxiety among
doctors and nurses with regard to age (years) and availability
of PPE. HCWs with moderate (GAD-7 score = 10) and severe

https://publichealth.jmir.org/2020/4/e24206

XSL• FO
RenderX

(GAD-7 score = 15) anxiety scores were considered as “high
risk” for anxiety for the purpose of this analysis. The results
were not statistically significant for any age group and the lack
of availability of adequate-quality PPE with respect to the
anxiety levels among both doctors and nurses.
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Table 2. Anxiety levels among doctors and nurses with regard to age and availability of personal protective equipment, determined based on Generalized
Anxiety Disorder, 7-item (GAD-7) score.
Variable

Anxiety among doctors
High riska

Low riskb

Age (years), n (%)

P value

High risk

Low risk

.75

P value
.07

<30

8 (24.2)

25 (75.7)

7 (15.2)

39 (84.7)

30-44

10 (17.2)

48 (82.7)

11 (25.5)

32 (74.4)

45-60

12 (15.7)

64 (84.2)

2 (5.5)

34 (94.4)

>60

5 (20)

20 (80)

1 (6.6)

14 (93.3)

Availability of adequate-quality PPEc

a

Anxiety among nurses

.13

.16

PPE not required 1 (7.6)

12 (92.3)

1 (9.09)

10 (90.9)

Yes

11 (14.8)

63 (85.1)

3 (6.3)

43 (93.6)

No

19 (26.3)

53 (73.6)

11 (20.3)

44 (79.6)

Not sure

4 (12.1)

29 (87.8)

6 (21.4)

22 (78.5)

GAD-7 score >10.

b

GAD-7 score <10.

c

PPE: personal protective equipment.

Univariate Analysis
Table 3 describes factors affecting anxiety and sleep quality
among HCWs. Half of the HCWs (187/368, 50.8%) had minimal
anxiety as determined by the GAD-7 scores. Mild, moderate,
and severe anxiety levels were observed among 29.3%
(108/368), 12.5% (46/368), and 7.3% (27/368) of HCWs,
respectively. The sleep score was poor for 5.7% (21/368) and
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fair for 25.8% (95/368) HCWs, reflecting significant sleep
disturbance. In contrast, good and excellent sleep scores were
observed for 56.3% (207/368) and 12.2% (45/368) HCWs.
Male HCWs had significantly minimal anxiety scores (219/368,
59.5%) than female HCWs. Moreover, there was a significant
association between the female gender as well as inadequate
availability of PPE and higher anxiety levels (P=.01 for both).
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Table 3. Factors affecting anxiety and quality of sleep among health care workers (N=368).
Variables

Total

Anxiety level (based on GAD-7a score)
Minimal

Mild

Moderate

Severe

(0-4)

(5-9)

(10-14)

(15-21)

Age (years), n (%)

Poor

Fair

Good

Excellent

(0-3)

(4-6)

(7-9)

(10)

89 (24.2)

44 (49.4)

26
(29.2)

13 (14.6)

6 (6.7)

6 (6.7)

33 (37.1)

43 (48.3)

7 (7.9)

30-44

108 (29.3)

43 (39.8)

38
(35.2)

15 (13.9)

12
(11.1)

9 (8.3)

22 (20.4)

68 (63)

9 (8.3)

45-60

126 (34.2)

71 (56.3)

34
(27)

15 (11.9)

6 (4.8)

3 (2.4)

35 (27.8)

70 (55.6)

18 (14.3)

>60

45 (12.2)

29 (64.4)

10
(22.2)

3 (6.7)

3 (6.7)

3 (6.7)

5 (11.1)

26 (57.8)

11 (24.4)

.01

.54

Male

168 (45.7)

100 (59.5)

37
(22)

20 (11.9)

11 (6.5)

9 (5.4)

41 (24.4)

93 (55.4)

25 (14.9)

Female

200 (54.3)

87 (43.5)

71
(35.5)

26 (13)

16 (8)

12 (6)

54 (27)

114 (57)

20 (10)

.41

.22

Unmarried

82 (22.2)

40 (48.8)

25
(30.5)

10 (12.2)

7 (8.5)

4 (4.9)

30 (36.6)

40 (48.8)

8 (9.8)

Married

139 (37.7)

80 (57.6)

34
(24.5)

17 (12.2)

8 (5.8)

11 (7.9)

31 (22.3)

83 (59.7)

14 (10.1)

Married with
Children

145 (39.4)

67 (46.2)

47
(32.4)

19 (13.1)

12 (8.3)

6 (4.1)

34 (23.4)

82 (56.6)

23 (15.9)

Divorced

2 (0.5)

0

2
(100)

0

0

0

0

2 (100)

0

Education level

.34

.35

High school

15 (4.1)

6 (40)

7
(46.6)

2 (13.3)

0

1 (6.6)

5 (33.3)

8 (53.3)

1 (6.6)

Graduate

161 (43.7)

81 (50.3)

51
(31.6)

19 (11.8)

10 (6.2)

9 (5.5)

51 (31.6)

80 (49.6)

21 (13)

Postgraduate

160 (43.4)

78 (48.7)

44
(27.5)

23 (14.3)

15 (9.3)

11 (6.8)

32 (20)

98 (61.2)

19 (11.8)

Doctorate

32 (8.6)

22 (68.75)

6
(18.7)

2 (6.2)

2 (6.2)

0

7 (21.8)

21 (65.6)

4 (12.5)

Profession

.14

.44

Doctor

192 (52.2)

109 (56.8)

46
(24)

23 (12)

14 (7.3)

14 (7.3)

43 (22.4)

109
(56.8)

26 (13.5)

Dentist

24 (6.5)

9 (37.5)

6 (25)

6 (25)

3 (12.5)

1 (4.2)

10 (41.7)

11 (45.8)

2 (8.3)

Nurse

140 (38)

62 (44.3)

53
(37.9)

16 (11.4)

9 (6.4)

6 (4.3)

39 (27.9)

81 (57.9)

14 (10)

Paramedics

12 (3.3)

7 (58.3)

3 (25)

1 (8.3)

1 (8.3)

0

3 (25)

6 (50)

3 (25)

Place of work

.34

.64

Primary

59 (16)

26 (44.1)

18
(30.5)

9 (15.3)

6 (10.2)

4 (6.8)

12 (20.3)

34 (57.6)

9 (15.3)

Secondary

68 (18.4)

40 (58.8)

17
(25)

4 (5.9)

7 (10.3)

4 (5.9)

20 (29.4)

40 (58.8)

4 (5.9)

Tertiary

229 (62.2)

114 (49.8)

71
(31)

30 (13.1)

14 (6.1)

13 (5.7)

59 (25.8)

128
(55.9)

29 (12.7)
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Not a health
care facility

Total

12 (3.2)
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Anxiety level (based on GAD-7a score)

Quality of sleep

Minimal

Mild

Moderate

Severe

Poor

Fair

Good

Excellent

(0-4)

(5-9)

(10-14)

(15-21)

(0-3)

(4-6)

(7-9)

(10)

7 (58.3)

2
(16.7)

3 (25)

0

0

4 (33.3)

5 (41.7)

3 (25)

Availability of adequate-quality PPEb

a

P value

.01

P value

<.001

Yes

131 (35.5)

83 (63.4)

30
(22.9)

12 (9.2)

6 (4.6)

5 (3.8)

28 (21.4)

81 (61.8)

17 (13)

No

140 (38)

58 (41.4)

42
(30)

24 (17.1)

16
(11.4)

13 (9.3)

39 (27.9)

78 (55.7)

10 (7.1)

Not Sure

66 (17.9)

28 (42.4)

26
(39.4)

7 (10.6)

5 (7.6)

3 (4.5)

21 (31.8)

35 (53)

7 (10.6)

PPE not required

31 (8.4)

18 (58.1)

10
(32.3)

3 (9.7)

0

0

7 (22.6)

13 (41.9)

11 (35.5)

GAD-7: Generalized Anxiety Disorder, 7-item (GAD-7) scale.

b

PPE: personal protective equipment.

Multivariable Regression Analysis
Table 4 shows a negative association between gender, marital
status, education, and availability of PPE; however, these were
not statistically significant (P=.21, .83, .05, and .09
respectively). Similarly, there was no significant association
between age and place of work as a factor for higher anxiety
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levels. A similar pattern of association was observed for sleep
disturbance and the abovementioned factors, with no statistically
significant association for poor sleep scores (Table 4).
Furthermore, the correlation of anxiety scores and quality of
sleep scores showed a significant inverse relation, reflecting
poorer quality of sleep as the GAD-7 score increased (P<.001;
Table 5).
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Table 4. Factors influencing anxiety and sleep quality among health care workers.
Anxiety symptoms (GAD-7a score >10)

Variables

β

SE

Sleep quality scoreb ≤3

Adjusted odds ratio

P value

β

SE

(95% CI)

P value

(95% CI)

Age (years)

.36

.20

>45

refc

ref

1

ref

ref

1

<45

.31

0.35

1.37 (0.69-2.71)

.79

0.62

2.214 (0.66-7.43)

Gender

.21

.72

Female

ref

ref

1

−.18

0.50

1

Male

−.39

0.31

0.68 (0.37-1.25)

ref

ref

0.84 (0.31-2.25)

Marital status

.84

.95

Other

ref

ref

1

ref

ref

1

Married or married
with children

−.04

0.18

0.96 (0.67-1.38)

.02

0.30

0.98 (0.54-1.76)

Education

.06

.56

Lower than graduate

ref

ref

1

ref

ref

1

Graduate and above

−.56

0.30

0.57 (0.32-1.02)

−.26

0.47

0.77 (0.30-1.93)

Place of work

.30

.45

Not primary HCWd

ref

ref

1

ref

ref

1

Primary HCW

.18

0.17

1.19 (0.85-1.67)

.21

0.28

1.23 (0.72-2.11)

PPEe availability

a

Adjusted odds ratio

.09

.78

No

ref

ref

1f

−.18

0.63

1

Yes

−.63

0.37

0.53 (0.25-1.10)

ref

ref

0.84 (0.24-2.86)

GAD-7 score ≥10 indicates moderate-to-severe anxiety symptoms.

b

Sleep quality score ≤3 indicates terrible-to-poor sleep quality.

c

ref: reference value.

d

HCW: health care worker.

e

Personal protective equipment.

f

1 indicates the reference value.

Table 5. Correlation of Generalized Anxiety Disorder, 7-item (GAD-7) scores and quality of sleep scores among health care workers.
GAD-7a score

a

Sleep quality scaleb

Total

Poor (1-3)

Fair (4-6)

Good (7-9)

Excellent (10)

Minimal (0-4)

9

25

117

36

187

Mild (6-9)

4

39

60

5

108

Moderate (10-14)

3

16

25

2

46

Severe (15-21)

5

15

5

2

27

Total

21

95

207

45

368

GAD-7: Generalized Anxiety Disorder, 7-item scale.

b

The correlation is significant at P<.001.

Discussion
Principal Findings
This is the first online survey conducted on HCWs in India
during the COVID-19 pandemic that highlights the potential
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burden of anxiety, sleep outcomes, and the impact of inadequate
availability of PPE. Stress and symptoms of anxiety among
HCWs is not a new phenomenon, as there is ample literature
on burnout among HCWs during routine professional work
[31,32]. This study’s findings are consistent with previous SARS
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outbreaks wherein HCWs reported high levels of fear of
contagion and transmitting infection to their family members,
in addition to emotional disturbance, uncertainty, and
stigmatization [33-37]. This paradigm of anxiety among HCWs
when analyzed from the perspective of a global emergency such
as the COVID-19 pandemic requires a unique approach each
time.
The results of our study reflect similar trends observed in
surveys conducted in China [17,38]. However, these previous
studies reported relatively fewer HCWs with severe anxiety
levels. This may be due to the temporal association of the timing
of the surveys since these were conducted in January and
February 2020, which was before the WHO’s declaration of
COVID-19 as a pandemic and a global health emergency. Pappa
et al [39] also reported noteworthy features of anxiety and poor
sleep outcomes among HCWs in their meta-analysis.
Compared to male participants, female participants found it
more challenging to manage their anxiety levels, particularly
regarding the inadequate availability of PPE during the
COVID-19 pandemic. These results are corroborated by a UK
study conducted on orthopedic members [40]. The underlying
association of female gender with a higher incidence of
generalized anxiety across different countries was evident in a
systematic review by Remes et al [41]. The higher anxiety scores
among female participants in our study could be attributed to
factors such as insecurity at the workplace and mental pressure
to fulfil domestic responsibilities. The differentiation of anxiety
scores among doctors and nurses based on gender was not
significant, which reiterates the association of the female gender
with higher anxiety in situations such as the COVID-19
pandemic. Cai et al [42] comprehensively evaluated the
psychological health of frontline HCWs working in Hunan
province and found that female HCWs were more likely to
develop effective social and personal coping strategies to
mitigate stress.
In addition to the innate factors responsible for higher anxiety
among females, another stressor for HCWs is the “well-being”
of their families [10]. This was reflected in our study as higher
anxiety scores observed among HCWs who were either married
or married with children than those among unmarried HCWs,
although the difference was not statistically significant. An
online survey conducted by University of Arkansas for Medical
Sciences to assess and ensure “well-being” of their physicians
found that the primary worry of all HCWs was the safety of
their families during the COVID-19 pandemic, which was
regarded as a major anxiety stress factor [43]. These findings
highlight the need for future studies with larger sample sizes to
further explore this association.
The lack of adequate PPE, which poses a threat to self as well
as the family of HCWs, was another significant factor associated
with higher levels of anxiety and poor sleep outcomes. A
significant number of HCWs, with the majority of them being
female, admitted to the unavailability of adequate PPE resulting
in a highly significant correlation with poor sleep scores and
moderate-to-severe anxiety levels on the GAD-7 scale. Similar
results about poor sleep outcomes among female participants
have been reported in other studies [6,44]. The negative
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psychological impact of inadequate as well as poor-quality PPE
has been previously analyzed in the context of the health care
systems in the United States of America and Asia [42,43,45].
The pivotal role of the health care administrative machinery in
assuring timely provision of adequate and good-quality PPE is
an essential mitigation strategy that can lower anxiety levels
among HCWs. This has been implemented in Singapore and
applauded globally [46].
Within the context of the Indian health care system, HCWs’
education and work facility do not seem to be significant
stressors even during this pandemic. A possible explanation for
this observation could be their past experience of working in
an already stretched and an overwhelmed health care system,
which may have initiated a chain of events that might lead to
them coping better in such extreme scenarios. However, we
observed a trend of higher anxiety scores and poor sleep scores
for HCWs employed at the primary care level that can emanate
from a lack of security at workplace or unsafe working
conditions and, indirectly, unavailability of adequate PPE. In
addition to the enormous patient burden, an intense lockdown
imposed by the government could be a trigger for anxiety for
HCWs due to apprehension of closure of smaller private clinics
and the issue of sustainability as compared to a tertiary or
corporate health care setting.
HCWs who manifest signs and symptoms of anxiety have been
observed with signs of insomnia, which is reflected by their
poor or fair sleep scores. Similar findings were reported in a
web-based study conducted in China [3]. Pappa et al [39], in
their systematic review, emphasized the clustering of such
symptoms that has been evident during the COVID-19
pandemic. Our study also revealed a similar pattern of
statistically significant correlation between moderate-to-severe
anxiety on the GAD-7 scale and poor-to-fair sleep scores. The
conversion of one symptom to another remains a matter of
debate that has been observed in earlier major outbreaks like
SARS as well [47,48], although COVID-19 has surpassed the
SARS outbreak with regard to case load as well as global
mortality.

Future Recommendations
The adverse effects of this and many other studies highlight the
need for additional multipronged psychological support [10] to
be provided by hospitals and organizations employing HCWs.
The stress-adaptation model may be useful when considering
suitable interventions. This model describes the experience of
stress as a universal response to extraordinary events and
environments. Under this model, a range of normal reactions
such as anxiety, depression, and sleep disturbance should not
be considered pathological, but instead, reframed and realigned
as adaptation mechanisms. Past strategies employed during the
SARS outbreak include confidence building, distribution of
informational pamphlets describing signs and support resources
for anxiety and stress, as well as availability of “drop in”
sessions and confidential telephone support with psychiatric
staff [34]. Adequate care, emotional support, and motivation
should be given to HCWs by their family and community
members, as this has shown to have a positive impact on sleep
outcomes and may promote adaptive coping strategies [49,50].
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Moreover, immediate supervisors should always be open for
communication with an empathetic attitude towards HCWs
[51].
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as well as poor sleep quality in a wide spectrum of HCWs during
this crucial period.

In addition, there should be better community awareness to
reduce social stigma regarding mental health [52]. Despite an
extremely fragile and overburdened health care system in India,
the government has initiated certain exemplary
confidence-building initiatives such as an insurance scheme
worth an approximate amount of US $ 66,670 for HCWs
fighting in the COVID-19 crisis [53].

Nevertheless, this study has some limitations, including the
small size convenience sample collected over a 2-week period,
which limits the generalizability of the results to all HCWs
across India. We also acknowledge the selection and
self-reporting bias in this study, which depends on the cognitive
capabilities of the respondent, the disposition of the respondent
towards socially desirable responses, and situational and
task-related conditions [55].

Strengths and Limitations

Conclusions

A major strength of our study is that our survey was based on
previously validated and well-established objective tools such
as GAD-7 and SQS for the assessment of anxiety and sleep
outcomes, respectively [28]. The online modality of our
cross-sectional survey prevented the risk of COVID-19 infection
via droplet or contact transmission. Furthermore, the use of
respondent-driven sampling has greater external validity, as it
extends the sample to all potential members of the subgroups
by reaching out to participants through their social networks.
This sampling method also allows reaching out to some HCWs
who may otherwise be undiscoverable and challenging to reach
by phone or face-to-face interviews [54].

This study highlights the psychological impact of the COVID-19
pandemic on frontline workers. The pandemic has led to features
of generalized anxiety and poor sleep quality that is significantly
associated with factors such as the female gender and availability
of PPE. These findings underscore the need to identify HCWs
at risk at an early stage and enable comprehensive, tiered, as
well as situation-tailored mitigation measures, enhancing the
HCWs’ psychological resilience and alleviating their
vulnerability in the present pandemic conditions. Limitations
of working hours, special training to manage patients with
COVID-19, availability of adequate-quality PPE, along with
timely and appropriate mental health support through
multidisciplinary teams are vital elements of such mitigation
measures. These efforts are essential because of the impact of
anxiety on not only HCWs’ personal well-being but also on
health care delivery overall, which may be affected by the
HCWs’potentially impaired decision-making ability, judgement,
and attention.

There was a proportionate representation of nurses as well as
doctors among the respondent HCWs in this study; this would
likely mitigate the bias of having a higher number of doctors
as in previous studies conducted in India [21]. Moreover, this
study highlights the prevalence of anxiety signs and symptoms
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