
Brain and Behavior. 2020;10:e01837.	 		 	 | 	1 of 12
https://doi.org/10.1002/brb3.1837

wileyonlinelibrary.com/journal/brb3

 

Received:	3	July	2020  |  Revised:	12	August	2020  |  Accepted:	23	August	2020
DOI: 10.1002/brb3.1837  

O R I G I N A L  R E S E A R C H

Mental health and quality of life among healthcare 
professionals during the COVID-19 pandemic in India

Nishi Suryavanshi1,2  |   Abhay Kadam1,2  |   Gauri Dhumal1,2 |   Smita Nimkar1,2 |   
Vidya Mave3 |   Amita Gupta3 |   Samyra R. Cox3 |   Nikhil Gupte1,3

This	is	an	open	access	article	under	the	terms	of	the	Creative	Commons	Attribution	License,	which	permits	use,	distribution	and	reproduction	in	any	medium,	
provided the original work is properly cited.
©	2020	The	Authors. Brain and Behavior	published	by	Wiley	Periodicals	LLC

1Lakshya,	Society	for	Public	Health	
Education	and	Research,	Pune,	India
2Johns	Hopkins	University,	Center	for	
Clinical	Global	Health	Education,	Pune,	India
3Johns	Hopkins	University,	School	of	
Medicine,	Baltimore,	MD,	USA

Correspondence
Nishi	Suryavanshi,	Lakshya:	Society	for	
Public	Health	Education	and	Research,	307,	
Block	II,	Lloyd	Chambers,	Mangal	war	Peth.,	
Pune,	Maharashtra-411001,	India.
Email: nishisuryavanshi@hotmail.com

Abstract
Background: The	COVID-19	pandemic	has	placed	healthcare	professionals	(HCP)	in	
stressful circumstances with increased patient loads and a high risk of exposure. We 
sought	to	assess	the	mental	health	and	quality	of	life	(QoL)	of	Indian	HCPs,	the	fourth	
highest-burden	country	for	COVID-19.
Method: Using	 snowball	 sampling,	 we	 conducted	 an	 online	 survey	 in	 May	 2020	
among	HCPs.	Data	were	collected	on	demographics,	depression,	and	anxiety	using	
validated	tools,	quality	of	life,	and	perceived	stressors.	Multivariable	logistic	regres-
sion and principal component analysis were performed to assess risk factors associ-
ated with mental health symptoms.
Findings: Of	197	HCPs	assessed,	157	(80%)	were	from	Maharashtra,	130	(66%)	from	
public	hospitals,	 47	 (24%)	nurses,	66	 (34%)	physicians,	101	 (52%)	 females,	 and	81	
(41%)	≤30	years.	Eighty-seven	percent	provided	direct	COVID-19	care	with	43%	car-
ing for >10	patients/day.	A	large	proportion	reported	symptoms	of	depression	(92,	
47%),	anxiety	(98,	50%),	and	low	QoL	(89,	45%).	Odds	of	combined	depression	and	
anxiety	were	2.37	times	higher	among	single	HCPs	compared	to	married	 (95%	CI:	
1.03–4.96).	Work	environment	stressors	were	associated	with	46%	increased	risk	of	
combined	depression	and	anxiety	(95%	CI:	1.15–1.85).	Moderate	to	severe	depres-
sion	and	anxiety	were	independently	associated	with	increased	risk	of	low	QoL	[OR:	
3.19	(95%	CI:	1.30–7.84),	OR:	2.84	(95%	CI:	1.29–6.29)].
Conclusion: Our study demonstrated a high prevalence of symptoms of depression 
and	anxiety	and	low	QoL	among	Indian	HCPs	during	the	COVID-19	pandemic.	There	
is an urgent need to prevent and treat mental health symptoms among frontline 
HCPs.
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1  | INTRODUC TION

The	 first	 laboratory-confirmed	 case	 of	 the	 novel	 coronavirus	
(COVID-19)	was	reported	in	India	on	30	January	2020.	Since	then,	
there	has	been	exponential	 growth	 in	 cases,	with	 India	now	 rank-
ing	 fourth	 in	 the	 global	 burden	 of	 COVID-19	 (https://coron	avirus.
jhu.edu/map.html;	2020;	https://www.who.int;	2020).	As	of	18	June	
2020,	366,946	COVID-19	cases	and	12,237	deaths	were	reported	
in	 India,	with	Maharashtra	 state	 accounting	 for	 one-third	 of	 all	 of	
India's	cases	and	46%	of	deaths	(https://www.mohfw.gov.in/index.
php).	The	COVID-19	pandemic	has	placed	healthcare	professionals	
(HCPs)	 in	stressful	circumstances	with	increased	patient	loads,	un-
precedented	disruptions	 to	 normal	 life,	 and	high	 risk	 of	 exposure.	
According	 to	 the	World	Health	Organization	 (WHO),	 over	22,000	
HCPs	across	52	countries	were	infected	with	COVID-19	by	8	April	
2020.	The	WHO	also	highlighted	that	HCP	infections	are	likely	being	
underreported	(www.statn	ews.com,	2020).

In	India,	over	200	HCPs	including	doctors	and	nurses	have	been	
diagnosed	with	COVID-19	 (https://www.thehi	ndu.com.).	There	are	
also	reports	of	unsuspecting	HCPs	infected	while	caring	for	asymp-
tomatic	 patients	 (https://www.newin	diane	xpress.com).	 This	 pan-
demic	 has	 caused	high	 levels	 of	 anxiety,	 stress,	 and	depression	 in	
the	general	population	(Wang	et	al.,	2020),	and	HCPs	may	be	dispro-
portionately	affected	due	to	fear	of	infection,	workplace	stress,	so-
cial	 isolation,	 and	discrimination	 (https://www.livem	int.com;	2020;	
Zhang	&	Ma,	2020).

However,	 the	 mental	 health	 status	 of	 Indian	 HCPs	 has	 not	
been	 formally	 assessed	 since	 the	 COVID-19	 epidemic	 hit	 India.	
Globally,	there	is	limited	literature	that	investigated	the	effect	of	
mental	health	symptoms	among	HCPs'	on	quality	of	life	during	an	
epidemic.	Therefore,	we	sought	to	investigate	the	prevalence	and	
severity	 of	 mental	 health	 symptoms	 among	 Indian	 HCPs	 during	
COVID-19,	 as	well	 as	 its	 impact	on	quality	of	 life.	 Such	data	 are	
needed to inform healthcare administrators and policymakers to 
rapidly develop and implement mental health interventions among 
HCPs.

2  | MATERIAL S AND METHODS

2.1 | Study design and participants

A	 structured	 survey	 questionnaire	was	 designed	 in	 Google	 forms	
and	made	accessible	online	for	self-administration.	An	informed	con-
sent script briefly explaining the objective of the study was provided 
at	the	beginning	of	the	survey.	HCPs	who	responded	to	the	survey	
were assumed to have agreed to participate. To maintain confiden-
tiality,	personal	details,	and	potential	 identifiers	of	HCPs	were	not	
collected.	The	survey	was	open	from	5	May	2020	to	16	May	2020.	
We used snowball sampling methodology to send the survey to po-
tential participants. This method is nonprobability sampling and en-
tailed	sending	the	survey	link	via	e-mail,	WhatsApp,	and	social	media	
to	 physician	 and	 nurse	 listservs,	 social	 groups,	 and	 professional	

associations. We then requested recipients to disseminate the sur-
vey	further	among	their	networks	of	HCPs.	On	the	survey,	we	clari-
fied	that	HCPs	directly	or	indirectly	involved	in	caring	for	COVID-19	
patients at public and private facilities in India were eligible to par-
ticipate in the online survey. Due to the various techniques used to 
disseminate	the	survey,	we	were	unable	to	precisely	quantify	recipi-
ents	and	track	response	rates	as	per	American	Association	for	Public	
Opinion	Research	(AAPOR)	reporting	guideline.

The	 study	 was	 approved	 by	 the	 ethics	 committee	 of	 Lakshya	
Society	for	Public	Health	Education	and	Research.

2.2 | Measures

Data	were	collected	on	demographic	characteristics,	mental	health	
symptoms,	quality	of	life,	and	perceived	stressors.

2.2.1 | Demographic characteristics

Demographic	 data	 collected	 included	 HCP	 role	 (paraclinical,	 resi-
dent/intern,	 nurse,	 or	 physician),	 gender	 (male	 or	 female),	 age	
(18–24,	 25–30,	 31–40,	 40–50	or	>50	 years),	marital	 status	 (single	
[included	 unmarried,	 widowed/separated/divorced]	 and	 married),	
medical	specialization	 (medicine,	 radiology,	pediatrics,	etc.),	city	of	
work,	 type	of	hospital	 (public	or	private),	and	years	of	experience.	
Participants were also asked if they were directly or indirectly en-
gaged	in	diagnosing,	treating,	or	caring	for	patients	with	confirmed	
or	suspected	COVID-19.

2.2.2 | Mental health symptoms

We	used	 the	 Patient	Health	Questionnaire	 (PHQ-9)	 to	 assess	 the	
severity	of	symptoms	of	depression.	PHQ-9	is	a	nine-item	tool	that	
has	been	validated	in	India	(Indu	et	al.,	2018).	 It	has	been	used	for	
measuring depression both in clinical and general population set-
tings	(Kroenke,	Spitzer,	&	Williams,	2001).	Each	of	the	nine	items	is	
scored	as	0	(not	at	all),	1	(several	days),	2	(more	than	half	of	the	days),	
or	3	(nearly	every	day).	The	total	score	for	PHQ-9	ranges	from	0	to	
27.	PHQ-9	scores	were	categorized	using	a	cutoff	score	of	≥5	indi-
cating the presence of any depressive symptoms and a cutoff score 
of	≥10	for	the	presence	of	moderate	to	severe	depression	(Kroenke	
et	al.,	2001).

We	 measured	 symptoms	 of	 anxiety	 using	 the	 Generalized	
Anxiety	 Disorder	 (GAD-7)	 questionnaire,	 a	 validated	 seven-item	
assessment	 (Spitzer,	Kroenke,	Williams,	&	Löwe,	2006),	 frequently	
used	in	India.	Each	of	these	seven	items	is	scored	as	0	(not	at	all),	1	
(several	days),	2	(more	than	half	of	the	days),	or	3	(nearly	every	day).	
The	total	score	for	the	GAD-7	ranges	from	0	to	21.	We	used	a	cutoff	
score	of	≥5	indicating	the	presence	of	any	anxiety	symptoms	and	a	
cutoff score of >8 for the presence of moderate to severe anxiety 
(Obbarius	et	al.,	2017).

https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
https://www.who.int
https://www.mohfw.gov.in/index.php
https://www.mohfw.gov.in/index.php
http://www.statnews.com
https://www.thehindu.com
https://www.newindianexpress.com
https://www.livemint.com
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2.2.3 | Quality of life

We	used	 the	 validated	one-item	quality	 of	 life	 (QoL-1)	 visual	 ana-
logue	scale	where	QoL	ranges	from	1	(low	or	negative)	to	7	(high	or	
positive;	de	Boer	et	al.,	2004;	Siebens,	Tsukerman,	Adkins,	Kahan,	
&	Kemp,	2015).	A	midpoint	is	considered	neither	low	nor	high,	but	
average.	Respondents	with	scores	below	4	were	considered	to	have	
low	QoL.

2.2.4 | Stressors

Participants were asked about the factors they perceive contribut-
ing	 to	 their	mental	 stress.	We	 used	 one	multiple-choice	 question	
with	12	options	for	stressors	based	on	a	study	conducted	by	Shwu-
Hua	Lee	in	Taiwan	during	the	SARS	outbreak	(Lee	et	al.,	2005).	Based	
on	the	principal	component	analysis	described	below,	stressors	were	
categorized	as	either	related	to	the	work	environment,	work	pres-
sure,	concerns	about	the	epidemic,	and	family-related	concerns.	We	
also	asked	an	open-ended	question	to	solicit	suggestions	for	stress-
reduction strategies.

2.3 | Outcome

The outcomes of interest were the severity of symptoms of depres-
sion	and	anxiety,	quality	of	life,	and	perceived	stressors.

2.4 | Statistical analysis

Statistical	 analysis	 was	 done	 using	 STATA	 version	 14.2.	
Demographic	 characteristics	 were	 summarized	 across	 mental	
health diagnoses using frequencies and percentages and com-
pared	using	Fisher's	exact	test.	Prevalence	and	95%	exact	confi-
dence	interval	(CI)	for	moderate	to	severe	depression	and	anxiety,	
stressors,	 and	 low	 QoL	 was	 estimated	 for	 the	 overall	 group	 of	
HCPs	and	stratified	by	risk	groups.	Univariable	and	multivariable	
logistic regression was used to estimate unadjusted and adjusted 
odds	 ratios	 (OR)	 to	 assess	 independent	 risk	 factors	 associated	
with	depression,	anxiety,	and	QoL.	The	effect	of	depression	and	
anxiety	on	low	QoL	was	assessed	using	Fisher's	exact	test	and	lo-
gistic regression. Multivariable models were adjusted for variables 
significant	 in	 the	univariable	analysis,	 as	well	 as	 for	 age,	 gender,	
and	whether	or	not	 the	HCP	was	directly	 involved	 in	COVID-19	
care.	Since	stressors	are	highly	correlated,	a	principal	component	
analysis was done to identify orthogonal components to assess 
association with moderate to severe depression and anxiety. To 
assess	 the	 effect	 of	 stressors,	 principal	 components	 were	 used	
as exposure variables in logistic regression analysis for mental 
health	 symptoms.	 Lastly,	 qualitative	 data	 from	 open-ended	 re-
sponses	were	analyzed	to	 identify	major	themes	with	exemplary	
quotations.

3  | RESULTS

3.1 | Demographic characteristics of participants

An	estimated	1,000	HCPs	were	contacted.	The	survey	received	204	
responses,	of	which	six	were	duplicate	entries	and	one	was	from	out-
side	of	India.	The	analysis	was	performed	on	the	remaining	197	HCPs.	
The demographic characteristics of participants are presented in 
Table	1.	HCPs	from	30	cities	across	12	states	responded	to	the	survey	
with	highest	representation	from	Maharashtra	(157,	80%;	Figure	1);	66	
(34%)	were	physicians,	47	(24%)	nurses,	58	(29%)	residents/interns	and	
26	(13%)	were	other	types.	Further,	101	(51%)	were	female,	81	(41%)	
were	≤30	years,	and	the	majority	(119,	60%)	were	married.	Most	(130,	
66%)	participants	 reported	working	 in	public	hospitals	and	92	 (47%)	
had <5	years	of	experience.	A	total	of	171	(87%)	HCPs	were	directly	
engaged in diagnosing or treating patients with suspected or con-
firmed	COVID-19,	and	84	(43%)	were	caring	for	>10 patients per day.

3.2 | Depression and anxiety and associated 
characteristics

The overall prevalence of moderate to severe depression among re-
spondents	 was	 22%	 (95%	 CI:	 17%	 –	 29%),	 and	 47%	 reported	 any	
symptoms	of	depression	(95%	CI:	40%–54%;	Table	S1).	Proportion	with	
moderate to severe depression was similar across different demographic 
characteristics,	with	the	exception	of	marital	status	25	(32%)	of	single	
HCPs	had	2.5	times	odds	of	moderate	to	severe	depression	versus	19	
(16%)	of	married	HCPs	(p <	.01)	[OR	(95%	CI):	2.48	(1.24–4.94);	p =	.01].	
The	 prevalence	 of	 moderate	 to	 severe	 depression	 was	 almost	 30%	
among	younger	HCPs	(≤30	years	old)	compared	to	14%	among	older	
HCPs	(>40	years	old).	Furthermore,	older	HCPs	(>40	years	old)	were	at	
lower odds of moderate to severe depression compared to the young-
est	group	(OR:	0.39;	95%	CI:	0.14–1.03).	The	associations	between	de-
pression	and	gender,	HCP	role,	direct	involvement	with	COVID-19	care,	
and	hospital	setting	were	not	statistically	significant	(Table	2).

Overall prevalence of moderate to severe anxiety among re-
spondents	was	 29%	 (95%	CI:	 23%	 -	 36%),	 and	 50%	 reported	 any	
symptoms	 of	 anxiety	 (95%	 CI:	 43%–57%;	 Table	 S1).	 The	 propor-
tion with moderate to severe anxiety was similar across different 
demographic characteristics. The differences in odds of moderate 
to	severe	anxiety	among	the	gender,	HCP	role,	marital	status,	and	
hospital	setting	subgroups	were	not	statistically	significant	(Table	2).	
Single	marital	status	was	independently	associated	with	a	two-fold	
increase in odds of moderate to severe depression and anxiety com-
bined	(OR:	2.37;	95%	CI:	1.10–5.11;	Table	2).

3.3 | Association of depression and anxiety with 
quality of life

Overall	 prevalence	 of	 low	 quality	 of	 life	was	 45%	 (95%	CI:	 38%–
52%).	Older	 (>40	years	 old)	HCPs	were	more	 likely	 to	 report	 low	
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QoL	compared	to	younger	HCPs,	though	this	did	not	reach	statistical	
significance	(50%	vs.	42%,	p =	 .62;	Table	S1).	Risk	of	 low	QoL	was	
approximately four times higher among moderate to severely de-
pressed	HCPs	[73%	(95%	CI:	57%–85%)	vs.	37%	(95%	CI:	30%–45%);	

OR:	4.49	 (95%	CI:	2.14–9.41);	p <	 .001].	Similarly,	 risk	of	 low	QOL	
was	four	times	higher	among	HCPs	with	moderate	to	severe	anxiety	
[70%	(95%	CI:	56%–81%)	vs.	36%	(95%	CI:	28%–45%);	OR:	4.04	(95%	
CI:	2.07–7.87);	p <	.001]	(Table	3;	Figure	2).	In	a	multivariable	model	

TA B L E  1   Distribution of demographic characteristics and quality of life by mental health symptoms

Characteristics
Overall
n (%)

Moderate to severe 
depression
n (%)

Moderate to severe 
anxiety
n (%)

Moderate to severe depression and anxiety 
combined
n (%)

Overall 197	(100%) 44	(22%) 56	(29%) 33	(17%)

Gender

Female 101	(51%) 23	(23%) 32	(32%) 17	(17%)

Male 96	(49%) 21	(22%) 24	(26%) 16	(17%)

Age	(years)

≤30 81	(41%) 24	(30%) 26	(33%) 18	(22%)

31–40 73	(37%) 14	(19%) 20	(28%) 10	(14%)

>40 43	(22%) 6	(14%) 10	(24%) 5	(12%)

Marital status

Married 119	(60%) 19	(16%) 30	(26%) 14	(12%)

Singlea  78	(40%) 25	(32%) 26	(34%) 19	(24%)

Direct	COVID-19	care

No 26	(13%) 3	(12%) 6	(24%) 3	(12%)

Yes 171	(87%) 41	(24%) 50	(30%) 30	(18%)

Avg.	number	of	COVID-19	patients/day

<10 113	(57%) 24	(21%) 28	(25%) 17	(15%)

>10 84	(43%) 20	(24%) 28	(33%) 16	(19%)

City

Out of Pune 97	(49%) 19	(20%) 26	(27%) 19	(19%)

Pune 100	(51%) 25	(25%) 30	(30%) 14	(14%)

Hospital	setting

Private 67	(34%) 12	(18%) 15	(23%) 8	(12%)

Public 130	(66%) 32	(25%) 41	(32%) 25	(19%)

HCP	role

Paraclinicalb  26	(13%) 4	(15%) 6	(11%) 2	(12%)

Resident/Intern 58	(29%) 15	(26% 19	(34%) 13	(22%)

Nurse 47	(24%) 13	(28%) 14	(25%) 7	(15%)

Physician 66	(34%) 12	(18%) 17	(30%) 10	(15%)

Years of experience

<5 92	(47%) 25	(27%) 27	(30%) 19	(21%)

5–10 43	(22%) 9	(21%) 14	(33%) 7	(16%)

>10 62	(31%) 10	(16%) 15	(25%) 7	(11%)

Quality	of	lifec 

Low 89	(45%) 32	(73%) 39	(70%) 24	(73%)

Average 53	(27%) 07	(16%) 08	(14%) 04	(12%)

High 55	(28%) 05	(11%) 09	(16%) 05	(15%)

Abbreviation:	HCP,	healthcare	professional.
aSingle	included	HCPs	who	are	unmarried,	widowed,	separated,	and	divorced.	
bParaclinical	HCPs	included	laboratory	personnel,	radiologists,	X-ray	technicians,	and	epidemiologists.	
cQuality	of	life	on	global	quality	of	life	scale	is	reported	as	low	if	score	is	<4,	average	if	score	is	=	4	and	high	if	score	is	>4	and	up	to	7.	
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adjusted	 for	 age,	 gender,	marital	 status	 and	 direct	 involvement	 in	
COVID-19	care,	moderate	to	severe	depression	[OR:	3.19	(95%	CI:	
1.30–7.84);	p =	.01],	and	moderate	to	severe	anxiety	[OR:	2.84	(95%	
CI:	1.29–6.29);	p =	.01]	were	independently	associated	with	low	QoL	
(Table	3).

3.4 | Perceived stressors contributing to moderate 
to severe depression and anxiety

Among	 the	 12	 perceived	 stressors	 assessed,	we	 observed	 a	 com-
paratively high prevalence of moderate to severe depression among 
HCPs	experiencing	discrimination	from	co-workers	or	family	mem-
bers	 (47%)	 (Figure	 3).	 The	 principal	 component	 analysis	 identified	
four components of independent stressors with Eigenvalues more 
than	1	 that	accounted	for	62%	of	 the	variation.	Based	on	the	 fac-
tor	loadings,	stressors	primarily	contributing	to	Component	1	(work 
environment)	were	 lack	 of	 knowledge,	 lack	 of	manpower,	 and	 fear	
of	infection.	Component	2	(work pressure)	was	more	represented	by	
pressure	from	seniors,	pressure	due	to	patient	load,	concerns	about	
death	 rate	among	patients,	 and	discrimination	 from	co-workers	or	
family	members.	Component	3	(epidemic)	included	stressors	related	
to	 isolation	 and	 physical	 distancing,	 as	 well	 as	 the	 uncertainty	 of	

the	 epidemic	 control.	 Component	 4	 (family-related)	 included	 fear	
of infecting family members and loss of family members/relatives/
friends	(Figure	4a–c).

In	 a	multivariable	 logistic	 regression	 analysis	 adjusting	 for	 age,	
gender,	 marital	 status,	 and	 direct	 involvement	 in	 COVID-19	 care,	
Component	 1	 (work	 environment)	 was	 independently	 associated	
with	 a	 46%	 increased	 risk	 of	moderate	 to	 severe	 depression	 [OR:	
1.46	(95%	CI:	1.18–1.81);	p =	.001]	(Figure	4a)	and	a	49%	increased	
risk	 of	moderate	 to	 severe	 anxiety	 [OR:	 1.49	 (95%	CI:	 1.22–1.83);	
p <	.001]	(Figure	4b).	Component	1	(work	environment)	was	also	in-
dependently	associated	with	46%	increased	odds	of	moderate	to	se-
vere	depression	and	anxiety	combined	[OR:	1.46	(95%	CI	(1.15–1.85)	
p <	.01;	Figure	4c).

3.5 | Suggestions for stress-reduction strategies

In	 response	 to	 our	 open-ended	 question	 about	 stress-reduction	
strategies,	the	majority	of	respondents	(133,	68%)	suggested	meas-
ures	that	HCPs	could	advocate	for	and	hospital	administration	could	
implement. Three major themes emerged from the qualitative data: 
relaxation	practices,	improving	work	environment,	and	role	of	social	
media.

F I G U R E  1  Map	of	India	and	Maharashtra	showing	geographical	distribution	of	HCPs.	Almost	80%	of	HCPs	were	from	Maharashtra,	
epicenter	of	COVID-19	epidemic	in	India
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3.5.1 | Relaxation practices

Forty-four	(33%)	HCPs	thought	that	practicing	meditation	or	yoga,	pur-
suing	hobbies	(e.g.,	reading,	watching	movies,	and	listening	to	music)	
could divert attention from hectic daily duties and reduce stress.

Every	day	at	least	1	hr,	spend	time	in	enjoying	things	
like	music,	playing	with	kids,	watching	movie.	That	will	
reduce stress and make u feel better to proceed with 
work. 
(Female,	<40	years	old,	physician,	private	hospital)

Relaxation	methods	like	deep	breathing,	yoga,	engag-
ing	in	family,	etc	would	help	to	reduce	stress.	

(Female,	31–40	years	old,	nurse,	public	hospital)

3.5.2 | Improving work environment

Forty-four	(33%)	HCPs	expressed	that	their	anxiety	could	be	reduced	
by	reducing	patient	load,	proper	training	in	COVID-19	management	
guidelines,	adequate	isolation	wards,	sufficient	rest	and	good	nutri-
tion,	and	sufficient	supply	of	personal	protective	equipment	(PPE).

TA B L E  2  Logistic	regression	estimates	of	severity	of	mental	health	symptoms	across	demographic	characteristics

Characteristics
Moderate to severe depression
OR, p-value

Moderate to severe anxiety
OR (95% CI), p-value

Moderate to severe depression and 
anxiety combined
OR, p-value

Gender

Female Ref Ref Ref

Male 0.95	(0.49–1.86),	p = .88 0.71	(0.38–1.32),	p = .28 0.99	(0.47–2.09),	p >	.95

Age	(years)

≤30 Ref Ref Ref

31–40 0.56	(0.27–1.20),	p = .13 0.80	(0.40–1.60),	p =	.53 0.56	(0.24–1.30),	p = .17

>40 0.39	(0.14–1.03),	p =	.06 0.65	(0.28–1.52),	p = .32 0.46	(0.16–1.34),	p =	.16

Marital status

Married Ref Ref Ref

Singlea  2.48	(1.24–4.94),	p = .01 1.48	(0.78–2.79),	p = .23 2.37	(1.10–5.11),	p = .03

Direct	COVID-19	care

No Ref Ref Ref

Yes 2.42	(0.69–8.47),	p = .17 1.33	(0.50–3.53),	p =	.57 1.63	(0.46–5.79),	p =	.45

Avg.	number	of	COVID-19	patients/day

<10 Ref Ref Ref

>10 1.16	(0.59–2.28),	p =	.67 1.46	(0.78–2.73),	p = .23 1.33	(0.63–2.81),	p =	.46

City

Out of Pune Ref Ref Ref

Pune 1.37	(0.70–2.69),	p =	.36 1.19	(0.64–2.22),	p =	.59 1.39	(0.65–2.96),	p =	.39

Hospital	setting

Private Ref Ref Ref

Public 1.50	(0.71–3.14),	p =	.29 1.60	(0.81–3.18),	p = .18 1.76	(0.74–4.14),	p = .20

HCP	role

Paraclinicalb  Ref Ref Ref

Resident/Intern 1.92	(0.57–6.48),	p =	.29 1.58	(0.54–4.62),	p =	.40 2.21	(0.57–8.56),	p =	.25

Nurse 2.10	(0.61–7.28),	p =	.24 1.39	(0.46–4.22),	p =	.57 1.34	(0.32–5.70),	p =	.69

Physician 1.22	(0.36–4.20),	p =	.75 1.10	(0.38	3.21),	p =	.86 1.37	(0.34–5.43),	p =	.66

Years of experience

<5 Ref Ref Ref

5–10 1.41	(0.59–3.35),	p =	.44 1.13	(0.52–2.46),	p = .77 0.75	(0.29–1.94),	p =	.55

>10 0.73	(0.27–1.97),	p =	.53 0.76	(0.36–1.59),	p =	.47 0.49	(0.19–1.25),	p = .13

Abbreviation:	HCP,	healthcare	professional
aSingle	included	HCPs	who	are	unmarried,	widowed,	separated,	and	divorced.	
bParaclinical	HCPs	included	laboratory	personnel,	radiologists,	X-ray	technicians,	and	epidemiologists.	
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TA B L E  3   Factors associated with low quality of life among healthcare professionals

Characteristics N
Low QoL
n (%)

Low QoL, univariable OR, 
p-value

Low QoL multivariable 
OR, p-value

Gender

Female 101	(51%) 42	(42%) Ref Ref

Male 96	(49%) 47	(49%) 1.35	(0.77–2.37),	p = .30 1.28	(0.68–2.41),	
p =	.44

Age

≤30 81	(41%) 34	(42%) Ref Ref

31–40 73	(37%) 33	(45%) 1.14	(0.60–2.16),	p =	.69 1.49	(0.64–3.51),	
p =	.35

>40 43	(22%) 22	(51%) 1.45	(0.69–3.04),	p = .33 2.09	(0.76–5.71),	
p =	.15

Marital status

Married 119	(60%) 55	(46%) Ref Ref

Singlea  78	(40%) 34	(44%) 0.96	(0.54–1.72),p =	.90 1.15	(0.50–2.64),	
p =	.75

Direct	COVID-19	care

No 26	(13%) 13	(50%) Ref Ref

Yes 171	(87%) 76	(44%) 0.80	(0.35–1.83),	p =	.60 0.56	(0.22–1.43),	
p = .22

Avg.	number	of Not included

COVID-19	patients/day

<10 113	(57%) 48	(42%) Ref

>10 84	(43%) 41	(49%) 1.29	(0.73–2.28),	p = .38

City

Out of Pune 97	(49%) 45	(46%) Ref Not included

Pune 100	(51%) 44	(44%) 0.91	(0.52–1.59),	p =	.74

Hospital	setting

Private 67	(34%) 31	(46%) Ref Not included

Public 130	(66%) 58	(45%) 0.94	(0.52–1.69),	p = .83

HCP	role

Paraclinicalb  26	(13%) 15	(58%) Ref Not included

Resident/Intern 58	(29%) 24	(41%) 0.52	(0.20–1.32),	p = .17

Nurse 47	(24%) 21	(45%) 0.59	(0.23–1.56),	p =	.29

Physician 66	(34%) 29	(44%) 0.57	(0.23–1.44),	p =	.24

Years of experience

<5 92	(47%) 19	(44%) Ref Not included

5–10 43	(22%) 39	(42%) 1.08	(0.52–2.23),	p =	.84

>10 62	(31%) 31	(50%) 1.36	(0.71–2.60),	p =	.35

Moderate to severe depression

Absent 153	(78%) 57	(37%) Ref Ref

Present 44	(22%) 32	(73%) 4.49	(2.14–9.41),	p < .001 3.19	(1.30–7.84),	
p = .01

Moderate to severe anxiety

Absent 138	(71%) 50	(36%) Ref Ref

Present 56	(29%) 39	(70%) 4.04	(2.07–7.87),	p < .001 2.84	(1.29–7.84),	
p = .01

(Continues)
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After	 long	hours	of	work	and	 risking	our	 life	salary	
deduction is very disgusting. Govt should increase 
remuneration.	 At	 least	 health	 drinks,	 protein	 food	
etc	should	be	distributed	to	nurses,	common	people	
only sitting at home and praying will not boost our 
energy. 

(Female,	41–50	years	old,	nurse,	public	hospital)

Proper planning by hospital management will help 
solve many issues we are currently facing. provision 
of proper PPE kits give confidence at workplace. 
Multidisciplinary approach will help treat patients 
better. 

(Male,	25–30	years	old,	resident,	public	hospital)

3.5.3 | Role of social media

Another	major	theme	that	emerged	was	the	role	of	media	in	spread-
ing	fear	among	people	and	causing	stigmatization	and	stress	among	

HCPs.	HCPs	suggested	that	media	should	help	build	awareness	in-
stead of spreading myths.

Proper guidance by seniors and avoidance of discrim-
ination by the public against doctors and nurses who 
are treating COVID positive patients…This can be 
done via online awareness programs or via media like 
television given spreading awareness about this dis-
ease	that	it	need	not	be	stigmatized.	Stop	seeing	news	
all	day,	better	focus	on	positive	out	of	this	situation.	

(Male,	25–30	years	old,	physician,	public	hospital)

Other measures suggested were sending residents home periodi-
cally,	offering	counseling	support	and	coping	strategies	(suggested	by	
15	HCPs),	facilitating	indoor	recreational	activities,	and	establishing	a	
safe space for airing grievances.

To	create	a	platform	where	 they	 (medical	 residents)	
can voice their worries. 

(Female,	>50	years	old,	physician,	public	hospital)

Characteristics N
Low QoL
n (%)

Low QoL, univariable OR, 
p-value

Low QoL multivariable 
OR, p-value

Moderate to severe depression and anxiety combined

Absent 164	(83%) 65	(40%) Ref Not included

Present 33	(17%) 24	(73%) 4.06	(1.78–9.29),	p = .001

Note: Multivariable	model	was	adjusted	for:	gender,	age,	marital	status,	direct	COVID-19	care,	symptoms	of	moderate	to	severe	anxiety,	symptoms	
for moderate to severe depression. Moderate to severe depression and anxiety combined was derived from having moderate to severe depression 
and	anxiety,	it	was	not	used	in	the	multivariable	modeling	because	of	high	collinearity.
Abbreviations:	defined	as	low	if	a	respondent	scored	<4	on	global	quality	of	life	scale	ranging	from	1	to	7;	HCP,	healthcare	professional;	QOL,	quality	of	life.
aSingle	included	HCPs	who	are	unmarried,	widowed,	separated,	and	divorced.	
bParaclinical	HCPs	included	laboratory	personnel,	radiologists,	X-ray	technicians,	and	epidemiologists.	

TA B L E  3   (Continued)

F I G U R E  2  Association	of	moderate	to	severe	depression	and	anxiety	by	quality	of	life.	Quality	of	life	(QoL)	was	measured	on	Likert	scale	
ranging from 1 to 7; score >4	was	considered	as	high	QoL;	score	of	4	is	average	QoL;	and	score	below	4	is	low	QoL.	Effect	of	moderate	to	
severe	depression	and	anxiety	on	QoL	using	Fisher's	exact	test	shows	significant	association.	Moderate	to	severe	depression	is	defined	
as	depression	score	≥10	on	Patient	health	Questionnaire	(PHQ-9),	and	presence	of	moderate	to	severe	anxiety	is	defined	as	score	≥8	on	
General	Anxiety	Disorder	(GAD-7)	scale;	presence	of	moderate	to	severe	depression	and	anxiety	combined	included	those	HCPs	who	
reported both moderate to severe depression and anxiety
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4  | DISCUSSION

This study offers important insight into the mental health impact of 
COVID-19	on	HCPs	in	India.	First,	we	identified	a	very	high	preva-
lence	of	depression	(47%)	and	anxiety	(50%)	symptoms	among	HCPs	
caring	for	COVID-19	patients.	Second,	in	this	context,	younger	and	
single	HCPs	may	 be	 at	 the	 highest	 risk	 of	 experiencing	 combined	
depression	 and	 anxiety—our	 study	 showed	 nearly	 a	 two-fold	 in-
creased	 risk	 among	 single	HCPs	 compared	 to	 their	married	 coun-
terparts.	Third,	stressors	related	to	the	work	environment	could	be	
a key driver for combined depression and anxiety in this population. 
Lastly,	moderate	to	severe	depression	and	anxiety	were	both	inde-
pendently	associated	with	 low	QoL,	which	was	 reported	 in	nearly	
half of our respondents.

Our	estimates	of	depression	and	anxiety	symptoms	among	HCPs	
are	consistent	with	earlier	reports	from	China	during	the	COVID-19	
outbreak	 (Kang	et	 al.,	 2020;	 Lai	 et	 al.,	 2020),	 but	 lower	 than	esti-
mates	 from	China	during	 the	SARS	outbreak	 (Chong	et	 al.,	 2004).	
Our	study	observed	much	higher	anxiety	among	HCPs	than	studies	
from	the	swine	flu	outbreak	in	India	(Mishra	et	al.,	2016)	and	from	
the	recent	COVID-19	outbreak	in	Italy	(Rossi	et	al.,	2020)	where	only	
about	20%	of	HCPs	reported	symptoms	of	depression	and	8%	re-
ported anxiety. Mental health response to an epidemic may vary de-
pending	on	the	availability	of	clinical	evidence,	media	reports,	case	
fatality	rates,	the	transmissibility	of	the	disease,	and	isolation	poli-
cies	(Roy	et	al.,	2020;	Wang	et	al.,	2020;	Wong	et	al.,	2005).	Hence,	
the prevalence of anxiety observed in our study may be particularly 
high	as	the	majority	of	our	respondents	were	from	Maharashtra,	the	

epicenter	of	COVID-19	in	India	where	patient	load	is	high	with	lim-
ited resources.

Consistent with mental health investigations among med-
ical	 students	 during	COVID-19	 in	China	 (Kang	 et	 al.,	 2020;	 Liang,	
Chen,	Zheng,	&	Liu,	2020),	we	found	some	association	between	age	
and	 self-reported	 depressive	 symptoms.	 However,	 our	 study	 also	
demonstrated a high risk of depression and anxiety among unmar-
ried	HCPs	involved	in	COVID-19	care	in	India,	which	has	not	yet	been	
reported	 in	 the	 literature.	 As	 opposed	 to	 another	 study	 of	 HCPs	
during	COVID-19	in	China,	as	well	as	the	aforementioned	study	from	
Italy	(Lai	et	al.,	2020;	Rossi	et	al.,	2020),	we	did	not	find	significant	
differences in the prevalence of mental health symptoms among 
HCPs	from	different	cities.	Furthermore,	our	study	did	not	find	any	
association	between,	gender	or	type	of	HCP	(nurses	vs.	physicians),	
and mental health symptoms as opposed to these other studies con-
ducted	in	China	(Lai	et	al.,	2020)	and	Italy	(Rossi	et	al.,	2020)	where	
young	female	HCPs	are	reported	be	at	higher	risk	of	mental	stress.	
This finding may be because most of our respondents were from 
public	hospitals	where	HCPs	across	different	gender	could	be	expe-
riencing similar stressors. This is further supported by our principal 
component	analysis,	which	showed	that	work	environment	stress-
ors were significantly associated with depression and anxiety among 
HCPs,	irrespective	of	their	gender.	This	analysis	supports	the	urgent	
need	for	healthcare	administrators	to	address	work-related	stress-
ors including professional mental health intervention if required. 
This	may	be	done	by	altering	assignments	and	schedules,	modifying	
expectations,	 and	 creating	mechanisms	 to	offer	 psychosocial	 sup-
port	as	needed	(Pfefferbaum	&	North,	2020).

F I G U R E  3   Distribution of stressors by mental health symptoms. There are 12 major stressors contributing to moderate to severe 
depression	and	anxiety.	Moderate	to	severe	depression	is	defined	as	depression	score	≥10	on	Patient	health	Questionnaire	(PHQ-9),	and	
presence	of	moderate	to	severe	anxiety	is	defined	as	score	≥8	on	General	Anxiety	Disorder	(GAD-7)	scale;	presence	of	moderate	to	severe	
depression	and	anxiety	combined	included	those	HCPs	who	reported	both	moderate	to	severe	depression	and	anxiety
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There	is	a	growing	awareness	of	the	need	to	protect	HCPs	from	
infection	 during	 the	 COVID-19	 pandemic	 (Adams	 &	Walls,	 2020),	
but	safeguarding	the	overall	quality	of	life	is	also	imperative.	Forty-
five	percent	of	the	HCPs	in	our	study	reported	low	QoL.	A	study	in	
Vietnam	also	showed	that	people	with	suspected	COVID-19	symp-
toms are more likely to be depressed and have a low quality of life 
(Nguyen	et	al.,	2020).	Evaluation	of	QoL	in	HCPs	treating	Ebola	pa-
tients reported their feelings of social isolation and low quality of life 
(Lehmann	et	al.,	2016).	Moreover,	COVID-related	coverage	in	social	
media	can	be	emotionally	disturbing	and	HCPs	may	be	experiencing	
social	isolation,	stigma,	and	anxiety,	contributing	to	reduced	quality	
of life. We found a significant association between combined de-
pression	and	anxiety	symptoms	and	quality	of	life.	Importantly,	our	
principal component analysis of stressors showed that overwhelming 

workload,	lack	of	knowledge	and	training,	and	fear	of	contracting	the	
disease may all contribute to poor mental health outcomes among 
HCPs.	A	 similar	 finding	was	 also	 observed	 during	 the	 2003	 SARS	
outbreak	(Bai	et	al.,	2004;	Chua	et	al.,	2004;	Maunder	et	al.,	2003).

To	mitigate	 stress,	 the	majority	 of	 respondents	 (133,	 68%)	 in	
our	 study	 suggested	measures	 that	HCPs	could	advocate	 for	and	
hospital administration could implement. Proper knowledge and 
training	to	manage	COVID-19	patients,	reducing	patient	workload,	
expanding	 isolation	 wards,	 allowing	 adequate	 breaks,	 and	 ensur-
ing sufficient supply of PPE emerged as the most important issues 
that need immediate attention by authorities. These strategies are 
in line with the study conducted in China where strict protective 
measures,	knowledge	of	virus	prevention	and	 transmission,	 social	
isolation	measures,	 and	positive	 self-attitude	 resulted	 in	 reducing	

F I G U R E  4   (a)	Effect	of	perceived	stressors	on	moderate	to	severe	depression	using	principal	components	multivariable	analysis.	(b)	
Effect	of	moderate	to	severe	anxiety	using	principal	components	multivariable	analysis.	(c)	Effect	of	moderate	to	severe	depression	and	
anxiety	combined	using	principal	components	multivariable	analysis.	Factor	loading	most	represented	in	component	1	(Work	Environment)	
are	as	follows:	lack	of	knowledge	and	equipment,	lack	of	manpower,	fear	of	infection.	Factor	loading	most	represented	in	component	2	
(Work	Pressure)	are	as	follows:	pressure	due	to	increase	in	patient	load,	pressure	from	seniors,	discrimination	from	co-workers/family,	
worry	about	death	rate	among	patients.	Factor	loading	most	represented	in	component	3	(Epidemic)	are	as	follows:	isolation	and	physical	
distancing,	uncertainty	of	epidemic	control,	and	factor	loading	most	represented	in	component	4	(Family-related)	are	as	follows:	fear	of	
transmission	of	infection	to	family,	loss	of	family	members/friends/relatives
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stress	levels	(Cai	et	al.,	2020).	Qualitative	studies	conducted	in	India	
(Mohindra,	R,	Suri,	Bhalla,	&	Singh,	2020)	 and	China	also	empha-
sized	the	importance	of	regular	and	intensive	training	for	all	HCPs	
to	help	effectively	manage	crises	during	COVID-19	pandemic	 (Liu	
et	al.,	2020).

Our study is the first to report on the mental health symp-
toms	 and	 its	 impact	 on	 quality	 of	 life	 among	 Indian	 HCPs	 during	
COVID-19	pandemic.	However,	our	 findings	may	not	be	generaliz-
able	as	approximately	80%	of	respondents	were	from	Maharashtra.	
Additionally,	 since	 our	 response	 rate	 was	 only	 about	 20%,	 HCPs	
who were too inundated with work to respond may have been un-
derrepresented.	 Secondly,	while	 the	 vast	majority	 of	 respondents	
were	directly	 involved	 in	COVID-19	care	 (87%),	we	did	not	assess	
pre-existing	mental	health	symptoms	among	HCPs.	Hence,	we	can-
not comment on whether reported symptoms were triggered by the 
pandemic. It may also be possible that other psychosocial factors 
may have caused depression and anxiety among some of the par-
ticipants	which	were	not	evaluated	as	part	of	this	study.	Hence,	all	
the mental health symptoms cannot be attributed to only COVID re-
lated.	A	further	longitudinal	investigation	of	mental	health	outcomes	
using	mixed-methods	assessments	is	needed	to	provide	an	in-depth	
understanding	of	the	short	and	long-term	psychological	implications	
of	COVID-19	on	HCPs.

5  | CONCLUSION

Our study demonstrated a high burden of depression and anxiety 
among	young,	unmarried	HCPs	serving	COVID-19	patients	in	highly	
impacted	regions	of	 India.	Further,	we	found	that	moderate	to	se-
vere	depression	and	anxiety	among	HCPs	negatively	impacted	their	
overall quality of life during COVID pandemic. Protecting the mental 
health	of	 frontline	HCPs	 is	paramount	 to	COVID-19	 response	and	
control efforts. Rapid development and implementation of inter-
ventions to prevent and treat mental health conditions are urgently 
needed	to	support	the	growing	number	of	HCPs	caring	for	COVID-
19	patients	in	India	and	worldwide.
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