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ARTICLE INFO ABSTRACT

Keywords: Introduction: Coronavirus disease 2019 (COVID-19) was declared as pandemic and measures adopted for its
COVID-19 control included quarantine of at-risk, isolation of infected along with other measures such as lockdown, re-
?’IZ‘_“HI health problem strictions on movement, and social interactions. Both the pandemic and these measures have the potential to
ndia

cause mental health problems among individuals.

Objective: The present study aimed to investigate and estimate the prevalence of psychological well-being,
particularly from an Indian perspective using systematic review and meta-analysis of existing literature.
Methods: We searched in the PubMed database, starting from the onset of the current pandemic and until 10th
October 2020 to synthesize evidence on mental health outcomes from India. DerSimonian and Laird method of
the random-effects meta-analysis was employed and heterogeneity between studies was assessed using the Chi-
square based Cochran’s Q statistic and I-squared (12) statistics.

Results: The pooled prevalence of stress in nine studies was 60.7% (95% CI: 42.3%-77.7%), depression in eight
studies was 32.7% (95% CI: 24.6%-41.3%), anxiety in six studies was 34.1% (95% CI: 26.3%-42.3%) and sleep
disturbances in six studies was 26.7% (95% CI: 13.9%-41.8%). As expected, high heterogeneity was observed in
the above-mentioned outcomes. Sub-group analysis showed that Health Care Workers (HCWs) had a higher
prevalence of stress, anxiety, depression & psychological distress in comparison to the general population.
Conclusion: A significant impact on psychological well-being during COVID-19 was observed in India as common
adverse outcomes were stress (61%), psychological distress (43%), anxiety (34%), depression (33%), and sleep
disturbances (27%). Thus the COVID-19 pandemic represents an unprecedented threat to mental health, which
should become a priority for public health strategies.

Systematic review
Meta-analysis

1. Introduction

The World Health Organisation (WHO) declared COVID-19 outbreak
caused by Severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-
2) as a Public Health Emergency of International Concern (PHEIC) on
30" January 2020 and was officially labeled a pandemic on 11*! March
2020."? Due to the disease being transmitted through close contact
between humans, extreme social distancing measures have been used to
prevent its further spread. Lengthy lockdowns have been imposed in
many countries to reduce the exponential spread of the virus and to
alleviate pressures on healthcare systems. The government of India
(GOI) imposed a complete lockdown with only essential services being
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functional from March 23 midnight. Most of the companies have
encouraged their employees to “work from home”; however, no such
provisions were offered to healthcare workers (HCWs).®

Both the pandemic and the lockdown measures have the potential to
cause considerable panic and stress. The current COVID-19 pandemic
itself is likely to evoke fear of infection, concerns regarding disease and
death, and anxiety/stress about future health and economic un-
certainties.” This panic and stress are further raised by conflicting in-
formation about the coronavirus, the absence of a medical cure and
vaccine, electronic and print media buzz regarding the COVID-19
deaths, infection rates, overcrowded hospitals, and other negative in-
formation about the pandemic.®
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Along with the uncertainty and unpredictability of the current
pandemic, lockdown and physical-distancing might lead to social
isolation, loss of income, loneliness, inactivity, limited access to basic
services, increased access to food, alcohol, and online gambling, and
decreased family and social support, especially in older and vulnerable
people. Racial and ethnic disparities in the incidence and associated
mortality of COVID-19 have been exacerbated.® The downturn in the
economy caused by COVID-19 will lead to unemployment, financial
insecurity, and poverty, which hinder access to health services (espe-
cially in countries with insurance-based systems), thereby having dele-
terious effects on physical and mental health and quality of life of its
individuals.” The economic breakdown that is likely to occur in the
aftermath of the pandemic could exacerbate health-care disparities and
will probably disproportionately affect socially disadvantaged patients,
including those from ethnic minorities.®

Mental health concerns and treatment usually take a backseat in
settings with constrained resources that were geared for pandemic
containment. History suggests that any infectious disease outbreak or
pandemic brings with it a major setback in the mental health front.’
Sooner or later, health systems will be faced with widespread demand to
address these COVID-19-related mental health needs. International or-
ganizations, including WHO, advocate for the integration of mental
health and psychosocial support into the COVID-19 response.'’ UN
policy brief suggests that investments now will reduce the mental health
effects later."’

Current COVID-19 Pandemic has reached a level of a humanitarian
crisis with over 50 million confirmed cases and 1,261,075 deaths re-
ported globally to date while in India over 8.5 million confirmed cases
and 127,059 deaths reported (Up to 10 November 2020).'? During this
period multiple studies have been conducted to assess the mental health
status of various populations in different regions of India but there is
limited evidence on the overall burden of mental health problems. This
is important to address the needs and gaps in mental health care in India.

With the above-mentioned background, we planned to systemati-
cally review existing literature reporting the prevalence of psychological
wellbeing (such as stress, anxiety, depression, psychological distress &
sleep disorders, etc.), particularly from the Indian perspective as a
limited evidence synthesis published so far.

2. Material and methods

The present systematic literature review was performed following
the guideline of the recommendations of the Preferred Reporting Items
for Systematic Review and Meta-Analysis (PRISMA) guidelines.'®

2.1. Data source & search strategy-

Studies were identified by searching Medline (via PubMed) database.
Only papers published in English & from India were included. The
period of paper searching was till 10 October 2020 starting from the
onset of the current pandemic (31°%° December 2019). The search was
performed on 10™ October 2020.

The search terms that were used were: (“mental health disorder-
s"[Title/Abstract] OR “mental health"[Title/Abstract] OR “mental ill-
ness"[Title/Abstract] OR “mental health problem"[Title/Abstract] OR
“psychiatry"[Title/Abstract] OR “stress"[Title/Abstract] OR “anx-
iety"[Title/Abstract] OR “depression"[Title/Abstract] OR “sleep dis-
order"[Title/Abstract]) AND (“COVID-19"[Title/Abstract] OR “SARS-
CoV-2"[Title/Abstract]) AND (“India"[MeSH Terms] OR “India"[All
Fields] OR “India’s"[All Fields]).

2.2. Inclusion and exclusion criteria-
We included research studies conducted among the general popu-

lation or healthcare workers based on the following inclusion and
exclusion criteria.
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The criteria for studies to be included in the systematic review: (1)
studies mentioning the prevalence of stress, anxiety, depression, sleep
disturbance among the Indians during the COVID-19 pandemic in health
care professionals and general population, (2) observational study
design (such as cross-sectional, case-control, and cohort studies), (3)
studies available with full text and (4) written in English language only
as we consider that almost all the medical research studies conducted in
India are published in English. The criteria for excluding a study were:
(1) review articles, (2) case reports, (3) case series, (4) editorials or
letters, (5) studies with population from outside India, and (6) articles
with the un-availability of the full text.

2.3. Study selection-

One investigator (PK) screened titles and abstracts to exclude irrel-
evant articles and further examined the remaining full-text articles to
determine compliance with inclusion criteria, and further screened
relevant articles for additional reviews and examined full-text articles.
The senior author (RS) double-checked all the included articles, and any
dispute was resolved by consensus of both.

2.4. Quality assessment-

Two reviewers (PK & RB) individually assessed the quality of data of
the included studies using the National Institute of Health (NIH) quality
assessment tools'* and any dispute was resolved by consensus. The NIH
quality assessment tools were designed to assist reviewers in focusing on
key concepts for critical appraisal of the internal validity of an article.
Quality reviewers could select “yes,” “no,” or “cannot determine
(CD)/not reported (NR)/not applicable (NA)" in response to each of 14
items, mentioned in the tool. The overall quality of included studies was
rated as good, fair, and poor. Further, we incorporated these studies in
the analysis and synthesis of results.

»

2.5. Data extraction-

Data from all included studies were collected into a standardized
data extraction table (in Excel sheet) by the first reviewer (PK) and
second reviewer (RB) independently checked for accuracy of extracted
data. The third reviewer (RS) was consulted in case of any dispute be-
tween reviewers. The following variables were collected: 1) first author
and period of publication, 2) state or area of the country, 3) study
design, 4) total participants and target population 5) mean or median
age and age group range, 6) the number of male participants and their
%, 7) sampling or data collection method, 8) assessment tool and their
cut-off, and 9) prevalence of symptoms of stress/depression/anxiety/
psychological distress/sleep disorders.

2.6. Data synthesis-

Prevalence was calculated for stress, anxiety, depression, and other
outcomes including health care workers and general population sub-
groups. Prevalence was calculated as the ratio between the total
numbers of reported cases over the total study population and presented
as the number of cases per 100 population. Random-effects meta-anal-
ysis, using the DerSimonian and Laird method was employed on indi-
vidual study estimates to obtain a crude summary estimate for
prevalence.15 Standard errors and 95% confidence intervals (CI) were
determined from the reported crude estimates and population de-
nominators, assuming exact binominal distribution as described by
Clopper and Pearson.'® Heterogeneity between studies was assessed
using the y2-based Cochran’s Q statistic and I-squared (I2) statistics
(>50% representing moderate heterogeneity) and subgroup analysis
was conducted to identify potential sources of heterogeneity.'” Publi-
cation bias assessment and meta-regression analysis were not conducted
as the number of studies was less than ten for a given outcome.'” A
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p-value of <0.05 was considered statistically significant for the effect of
study-level covariates on the estimated prevalence. All statistical ana-
lyses were conducted on Stata software version 16.1 (StataCorp LLC,
College Station, Texas, USA) using the “metaprop” command.'®

3. Results
3.1. Search results-

The PRISMA flowchart demonstrated the successive steps taken to
select articles in the present systematic review (Fig. 1). We identified
216 publications through the PubMed database in total and one article
was removed in initial screening because of duplication. Later on, 173
articles were removed after the screening of the title and abstract and by
considering inclusion and exclusion criteria. After the screening process,
42 articles were assessed for eligibility, and further, 20 articles were
excluded after the careful reading of their full text, and by considering
the inclusion and exclusion criteria. Following the eligibility assessment,
22 articles were included in the systematic review.

3.2. Study characteristics-

Details and outcomes related to the mental health of included articles
are provided in Table 1.%!%° All 22 cross-sectional studies were carried
out in the Indian population, with age ranging from 12 to 82 years, and
the majority of study participants were above 18 years. These 22 studies
enrolled a total of 9947 participants, including 5542 (55.7%) males and
4405 (44.3%) females. Ten studies included measures of depression and
stress while eight studies included measures of anxiety. Four studies
assessed measures of sleep disturbances or abnormality, and two studies
assessed psychological distress/stress while one study assessed overall
mental health status. It was additionally observed that one study each
used measures of suicidal ideas and substance or illegal drug use, quality
of life (QoL), paranoia, and distress related to social media. Two studies
did not explicitly report the overall prevalence rates of symptoms
instead reported mean score and SD for psychological symptoms.
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3.3. Quality appraisal-

In our review, we used “NIH quality assessment tools” for the
assessment of the quality of data of the included studies. The result of the
quality assessment of the included articles is provided in a supplemen-
tary file. The quality assessment indicated that five (22.7%) studies were
of poor quality and seven (31.8%) studies were of good quality while the
rest of included studies, 10 (45.5%) were of fair quality.

3.4. Measurement tools-

Table 1 presents the scales used to assess the psychological well-
being of the health care professionals and the general population.
Various type of scales was used for assessing the prevalence of different
adverse psychological outcomes in the included studies (n = 22). A
generalized Anxiety Disorder (GAD-7) questionnaire was used for
measuring anxiety symptoms in three studies. 9-item Patient Health
Questionnaire (PHQ-9), and the Centre for Epidemiological Studies
Depresion (CES-D) scale were used for measuring depressive symptoms
in four and one studies respectively. The Perceived Stress Scale 10 (PSS-
10) was used for measuring stress symptoms in three studies. General
Health Questionnaire-28 (GHQ-28) was used for measuring psycholog-
ical distress symptoms in one study. The Hospital Anxiety and Depres-
sion (HADS) Scale was used for measuring anxiety and depression
symptoms in one study. The Depression, Anxiety, and Stress Scale- 21
items (DASS-21) was used for the evaluation of depression, anxiety, and
stress symptoms in three studies. Other authors included a validated self-
reported questionnaire for the assessment of adverse psychological
outcomes.

3.5. Prevalence of psychological outcomes-

Fig. 2 showed the pooled prevalence of different psychological well-
being. The prevalence of stress in the Indian population during the
COVID-19 pandemic was reported in nine studies and the pooled prev-
alence was 60.7% (95% CL: 42.3%-77.7%). The prevalence of
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Fig. 1. Systematic search according to PRISMA guidelines.



Table 1

Characteristics of included studies in this review.

Author, State/Area Study Total Target population Age (in Male Data collection Assessment tools Cut-off outcomes studied
Publication period design participants years) gender method
(%)
Agarwal et al.'’ Uttar- Cross- 89 Type 1 diabetes (T1D) patients Mean age: 46 Online survey PSS-10 PSS-10 score (14 & Moderate stress and
September- 2020  Pradesh sectional (19.61 + (51.69%) above) severe stress
3.8), Range:
12-24
Chakraborty West Bengal Cross- 507 General population Mean age: 382 Online survey 38-item self-designed - Depression and
et al.?’ sectional (339 + (75.35%) questionnaire disturbed sleep-wake
May- 2020 8.27), cycle.
Range: 18-
67
Chatterjee et al.”! West Bengal Cross- 152 Doctors Mean age: 119 Online survey DASS-21 - Depression, anxiety &
May- 2020 sectional (42.05 £ (78.29%) stress
12.19)
Dabholkar et al.** Maharashtra  Cross- 40 COVID-19 infected health care - 16 (40%) Both interview Self-reported - Several psychological
June- 2020 sectional professionals (HCPs) and an online questionnaire parameters like
questionnaire anxiety, fear, anger,
form irritability and
insomnia.
Das et al.>* Across India Cross- 422 Frontline doctors Mean age: 224 online survey PHQ-9, PSS-10 PHQ-9 score >4, Depression & stress
October-2020 sectional (27.61 + (53.08%) PSS-10 score >13
4.98)
Ghosh et al.** Delhi Cross- 150 Type 2 diabetes (T2DM) patients - 93 (62%) Telephonic Self-reported - Mental stress and sleep
May- 2020 sectional interview questionnaire disturbances.
Gupta et al.” July- Across India Cross- 1124 Health care workers (HCWs) - 718 Online survey HADS Scale HADS score 8 & Depression & anxiety
2020 sectional (63.88%) above
Khanna et al.”® Across India Cross- 2355 Ophthalmologists Mean age: 1332 Online survey PHQ-9 - Depression
June- 2020 sectional (42.5 + (56.56%)
12.05),
Range: 25-
82
Mishra et al.** Across India Cross- 716 Ophthalmology trainees Mean age: 275 Online survey self-reported - Stress
June- 2020 sectional (29.1 + (38.41%) questionnaire
3.14),
Range: 23-
45
Muruganandam South India Cross- 132 patients diagnosed with severe Mean age: 63 Telephonic survey ~ 23- item questionnaire - Impaired sleep,
et al.”’ June- sectional mental illness [SMI] and their (339 + (47.73%) suicidal ideas and
2020 primary caregivers 10.9), taking substances or
Range: 21- illegal drugs.
52
Pandey et al.”® Uttar- Cross- 83 Final year medical students and 80 (96.4%) 36 Online GAD-7 and PHQ-9 - Depression & anxiety
September-2020 Pradesh sectional Obstetrics and Gynaecology were aged (43.37%) questionnaire
trainees <30 years form
old
Podder et al.”’ Eastern Cross- 384 Dermatologists and other Mean age: 235 Web-based survey ~ PSS-10 PSS-10 score >14 Stress
July- 2020 India sectional physicians (31.9 + 8.5) (61.20%) (online)
Rehman et al.** Across India Cross- 390 139 students, 51 teachers, 31 Mean age: 108 Online survey DASS-21 Depression >9, Depression, anxiety &
June- 2020 sectional researchers, 34 mental health 28.95 (27.69%) Anxiety >7, Stress stress
professionals, 33 health >14
professionals (Doctors and
Nurses), 35 in a corporate job, 80
were others.
Across India 662 General population Online survey -

(continued on next page)
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Table 1 (continued)

Author, State/Area Study Total Target population Age (in Male Data collection Assessment tools Cut-off outcomes studied
Publication period design participants years) gender method
(%)
Roy et al.’! Cross- Mean age: 322 Self-reported Sleep difficulties,
June- 2020 sectional (29.09 + (48.64%) questionnaire paranoia and distress.
8.83)
Sahu et al.** May- Across India Cross- 611 Orthopaedic surgeons - 611 Online Validated questionnaire - Stress
2020 sectional (100%) anonymous using face validation and
survey content validation
techniques of Lawshe
criterion
Sharma AJ et al.* Across India Cross- 282 Indian citizen - 175 Online survey GAD-7 & CESD-D scale - Depression & anxiety
September- 2020 sectional (62.06%)
study
Sharma N et al.** Across India Cross- 537 Women professionals Mean age: - Online 36-item questionnaire - Mental health affected
October-2020 sectional 32.78 questionnaire
form
Suryakumari Telangana Cross- 307 Dental Practitioners Age range: 145 Online A questionnaire by Mean fear score was  Fear and anxiety.
et al.>® sectional 20-60 (47.23%) questionnaire Ahmed MA et al. calculated and taken
September- 2020 form as a cut off value.
Suryavanshi Across India Cross- 197 Healthcare professionals - 96 Online PHQ-9, GAD-7 Presence of any Depression, anxiety
et al.”>® sectional (48.73%) questionnaire depressive and QoL.
September- 2020 form symptoms PHQ-9
(>5), Anxiety
symptoms GAD-7
(=5).
Upadhyaya et al.””  Delhi Cross- 138 PG students in orthopaedics - 138 Online survey Self-reported - Stress
July- 2020 sectional (100%) questionnaire
Venugopal et al.*® Across India Cross- 453 General population Mean age: 225 Online survey GHQ-28 GHQ cut-off of 23 Psychological distress
August- 2020 sectional 36.52 (49.67%) (<23: without a
mental disorder)
Verma et al.*” Across India Cross- 354 General population - 183 Online survey DASS-21 >14 for depression, Depression, anxiety &
June- 2020 sectional (51.70%) >10 for anxiety and stress

>19 for stress.

0 3 Y3us MY

GAD-7: Generalized Anxiety Disorder questionnaire- 7 items, PSS-10: Perceived Stress Scale-10 items, PHQ-9: Patient Health Questionnaire- 9 items, CES-D: Centre for Epidemiological Studies Depression scale, GHQ-28:
General Health Questionnaire-28 items, HADS: Hospital Anxiety and Depression Scale, DASS-21: Depression, Anxiety, and Stress Scale- 21 items.
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Author ES (95% CI)
Stress
Podder et al. —— .859 (0.821, 0.893
Das et al — .450 (0.402, 0.499
Chatterjee el al —— .329 (0.255, 0.410
Verma - .116 (0.084, 0.154
Agarwal et al —_—— .573 (0.464, 0.67
Sahu et al —— .628 (0.589, 0.667
NPa«‘lhya aetal — .957 (0.908, 0.984
hra’e! a —— .547 (0.510, 0.584
—— .873 (0.809, 0.922
Sublolal (I"2 99.014%, p = 0.000) ——— 607 (0.423, 0.777
Depression
s et al —— 635 (0.587, 0.681
Chatterjee et al —— .349 (0.273, 0.430
Verma S et al —— .251 (0.207, 0.300
Pandey et al. - .072 (0.027, 0.151
Suryavanshi et al. —— .467 (0.396, 0.539
Khanna et al. - .326 (0.307, 0.345
Guplaetal - .315 (0.288, 0.343
Chakrabo X .247 (0.210, 0.286
Subtotal (2 = 97 117%, p = 0.000) _ 327 (0.246, 0.413
{
Chatieiee etal —_— 395 (0.316, 0.477
Verma S et al. —p— .280 (0.234, 0.330
Pandey et al. —— 1096 (0.043, 0.181
Suryavanshlel al. —— 1497 (0.426, 0.569
Guplaetal - 1372 (0.344, 0.401
Suryakumari — 1417 (0.361, 0.474
Subtotal (I“2 92 372%. p = 0.000) —_— 341 (0.263, 0.423
Sleep distrubances
Muruganandam et al. —_—— .379 (0.296, 0.467
Chakraborty et al. —— 331 (0.290, 0.374
Roy et I - .119 (0.096, 0.146
Ghosh _5 .273 (0.204, 0.352
Sublotal (I"2 96.959%. p = 0.000) .267 (0.139, 0.418
Substanceiillegal drugs
Muruganandam et al. —— 0.068 (0.032, 0.125)
Suicidal ideas
Muruganandam et al. — 0.144 (0.089, 0.216)
Low QoL
Suryavanshi et al. —_—— 0.452 (0.381, 0.524)
Overall mental health
Sharma et al — 0.736 (0.696, 0.772)
Psychological distress
Venugopal et al. —— 0.422 (0.376, 0.469
Dabholkar et al. —_—— 0.575 (0.409, 0.730
Subtotal (I"2=.%,p=.) > 0.433 (0.389, 0.478
Paranoia
Roy et al —— 0.378 (0.341, 0.416)
Distress
Roy et al —— 0.364 (0.327, 0.402)

25

) Proportion

S5 75

Fig. 2. The pooled prevalence of different psychological wellbeing.

depression was reported in eight studies and the pooled prevalence was
32.7% (95% CI: 24.6%-41.3%). The prevalence of anxiety was reported
in six studies and the pooled prevalence was 34.1% (95% CI: 26.3%-—
42.3%). The prevalence of sleep disturbances or difficulty was reported
in four studies and the pooled prevalence was 26.7% (95% CI: 13.9%—
41.8%). The prevalence of psychological distress/stress was reported in
two studies and the pooled prevalence was 43.3% (95% CI: 38.9%-—
47.8%). Prevalence of other outcomes such as suicidal ideas (14.4%,
95% CI: 8.9%-21.6%) and use of substance/illegal drugs (6.8%, 95% CI:
3.2%-12.5%); low quality of life (45.2%, 95% CI: 38.1%-52.4%); and

Table 2
Studies that presented stress, anxiety, and depression as mean scores by gender.

impaired overall mental health (73.6%, 95% CL: 69.6%-77.2%) were
also reported in single reports. As expected, high heterogeneity was
observed in the above-mentioned outcomes (stress (I%: 99.0%), anxiety
fogs 97.1%), depression 1> 93.3%), and sleep disturbances (1% 96.9%)).

On the other hand, two studies reported stress, anxiety, and
depression in mean scores by gender as presented in Table 2. We did not
meta-analyzed these outcomes as different measurement scales were
used, and none of the outcomes were statistically different between
gender except for depression (p = 0.041) in Sharma et al. indicating
females had a higher mean score.

Author Outcome Sample size Scale used Gender [mean (SD)] Combined mean (SD) P-value for gender within study
Male Female
Sharma AJ et al.*® (n =175) (n=107)
Anxiety 282 GAD-7 and CES-D 6.15 (5.82) 6.90 (5.25) 6.44 (5.61) 0.277
Depression 282 11.31 (7.36) 13.14 (7.06) 12.01 (7.25) 0.041
Rehman et al.*” (n = 108) (n = 282)
Stress 390 DASS-21 12.65 (9.26) 13.44 (9.72) 13.22 (9.60) 0.467
Anxiety 390 9.91 (8.78) 10.57 (8.77) 10.39 (9.10) 0.507
Depression 390 10.81 (9.99) 10.96 (9.76) 10.92 (9.82) 0.893

SD: standard deviation, GAD-7: Generalized Anxiety Disorder questionnaire- 7 it
Depression, Anxiety, and Stress Scale- 21 item.

ems, CES-D: Centre for Epidemiological Studies Depression scale, DASS-21:
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3.6. Prevalence of psychological outcomes in sub-groups-

Fig. 3 (a.) and (b.) showed the pooled prevalence of psychological
wellbeing among health care workers (HCWs) and the general popula-
tion, respectively.

The prevalence of stress was reported in six studies among HCWs and
the pooled prevalence was 65.1% (95% CI: 48.2%-80.3%) while in three
studies among the general population and the pooled prevalence was
51.7% (95% CI: 05.3%-96.2%). The prevalence of depression was re-
ported in six studies among HCWs and the pooled prevalence was 35.4%
(95% CI: 25.1%-46.4%) while in two studies among the general popu-
lation and the pooled prevalence was 24.9% (95% CIL: 22.0%-27.8%).
The prevalence of anxiety was reported in five studies among HCWs and
the pooled prevalence was 35.3% (95% CI: 26.3%-44.9%) while in one
study among the general population and the prevalence was 28.0%
(95% CI: 23.4%-33.0%). The prevalence of psychological distress re-
ported among HCWs in one study was 57.5% (95% CL: 40.9%-73.0%),
while in the general population in one study was 42.2% (95% CI: 37.6%—
46.9%). The prevalence of sleep disturbances or difficulty was reported
in four studies among the general population and the pooled prevalence
was 26.7% (95% CI: 13.9%-41.8%).

Prevalence of other outcomes such as low quality of life (45.2%, 95%
CI: 38.1%-52.4%) and impaired overall mental health (73.6%, 95% CI:
69.6%-77.2%) were also reported in single reports among HCWs while
substance/illegal drugs (6.8%, 95% CI: 3.2%-12.5%) & suicidal ideas
(14.4%, 95% CI: 8.9%-21.6%); and paranoia (37.8%, 95% CL: 34.1%-—
41.6%) were also reported in single reports among general population.

4. Discussion

The sudden emergence of previously unknown disease (later named
COVID-19 by WHO), followed by its rapid widespread transmission and
declaration of a pandemic, has aggravated anxiety and stress levels in
populations globally, leading to mental health problems in individuals.
In the present systematic review and meta-analysis, we found that the
COVID-19 pandemic has a significant impact on mental health out-
comes. The articles used in our meta-analysis were cross-sectional
studies. Variations in prevalence rates across studies were noticed,
which could have resulted from different measurement scales with their
different scores. For example, some studies reported any participants
with scores above the cut-off point, while others only included partici-
pants with moderate-to-severe symptoms. According to our meta-
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disturbances, and psychological distress because of the COVID-19
pandemic in Indians are 60.7%, 34.1%, 32.7%, 26.7%, and 43.3%
respectively. Sub-group analysis shows that Health Care Workers
(HCWs) have a higher prevalence of stress, anxiety, depression & psy-
chological distress in comparison to the general population in the Indian
context. In our meta-analysis sleep, disturbances were reported among
the general population (26.7%) only, but not for HCPs.

A meta-analysis including studies from 10 countries across the globe
reported that pooled prevalence of stress (29.6%, 95% CI: 24.3%-
35.4%), anxiety (31.9%, 95% CL 27.5%-36.7%), and depression
(33.7%, 95% CI: 27.5%-40.6%) among the general population during
the COVID-19 pandemic.“’ GOI imposed many restrictions for curtailing
the spread of COVID-19 such as travel restrictions, complete nationwide
lockdown, isolation of cases, and quarantine of exposed persons in
dedicated facilities. All these led to the making of huge changes to the
daily routines of the people. It is a challenge to get accustomed to new
ways of living such as working from home, temporary loss of income,
online schooling of children, and lack of physical contact with other
family members, friends and colleagues, and others. Adapting to such
lifestyle changes and concerns related to a disease such as fear of con-
tracting the disease, spreading to near and dear ones, and protecting the
vulnerable persons in the family is a challenging and stressful task for
most people. The current COVID-19 outbreak has triggered social stigma
and discriminatory behaviors against people of certain cultural back-
grounds and those who have been in contact with the virus.*' Stigma
carries serious consequences including stimulating fear, anger, and
intolerance directed at other people. People exposed to stigma are more
likely to experience worse psychological well-being. The public health
response to COVID-19 such as social distancing norms, travel bans,
movement, restrictions, quarantines, etc. in itself carries the risk of
increasing stigma and causing discrimination.’* All such circumstances
are liable to affect the mental health of people in general and can be
more difficult for people with pre-existing mental health problems.
Some of the measures recommended for improving the mental health of
the general population are: promoting healthy behaviors, maintaining
social contacts with family and friends digitally, relying on information
from authentic sources, creating awareness regarding recognizing
mental problems early and seeking timely care, etc.

In the times before the COVID-19 pandemic, mental health issues
have been recognized among health care professionals and several
studies have demonstrated a higher burden of depression, anxiety,
substance abuse, suicide, etc among health care workers. A recent meta-
analysis including studies conducted in countries from the different
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Fig. 3. (a.) and (b.): The pooled prevalence of psychological wellbeing among health care workers (HCWs) and general population, respectively.
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continents of the world reported that pooled prevalence of general
health concerns (62.5%, 95% CI: 57.0%-67.8%), psychological distress
(37.8%, 95% CIL: 28.4%-48.2%), anxiety features (29.0%, 95% CL:
14.2%-50.3%) and depressive symptoms (26.3%, 95% CI: 12.5%—
47.1%) among health care workers (HCWs) exposed to SARS/MERS/
COVID-19.*® In our meta-analysis the prevalence of mental health
problems were higher among HCWs as compared to reported prevalence
in studies from other countries. This could be due to the current
pandemic with India having the second-highest number of cases in the
world posing a huge challenge on the health care staff who were un-
prepared. Health care workers are at a higher risk of psychological
problems due to multiple factors. These include social isolation; stigma
and social discrimination at workplaces and surroundings; higher risk of
contracting the disease as they are exposed to patients with high viral
load; fear of transmitting the disease to family members; excessive
workload with long working hours; inadequate personal protective
equipment.’* The health care professionals are faced with the challenge
of assimilating a large amount of information in a short period and ac-
quire new technical skills for properly handling the pandemic. Health
authorities must address the concerns of health care professionals and
should support them during such major health crises. Some measures
recommended are providing adequate infrastructure, recruiting suffi-
cient human resources to support the overburdened staff, ensuring the
availability of adequate amounts of personal protective equipment
(PPE), training of health care staff with regards to diagnosis, manage-
ment, and prevention of COVID-19, etc.

The major strength of the present study is that we have tried to
provide a comprehensive review on the overall burden of mental health
problems during the COVID-19 pandemic in India with estimates for the
general population and health care workers. This will help policymakers
and health authorities to prioritize and address this important public
health aspect while focusing on their efforts to control the pandemic
situation.

Future research studies should be conducted to identify socio-
cultural and behavioural risk factors of adverse mental health out-
comes so that effective prevention strategies can be planned. It is also
suggested that future epidemiological studies using cohort study designs
should be considered so that the changes in mental health outcomes can
be evaluated over time.

Our study has several limitations. First, we searched a single data-
base Medline (via PubMed) for the study selection process and might
have missed a small number of pertinent research articles. Second, all
included studies were cross-sectional & prone to bias. Third, high het-
erogeneity was observed in evaluated outcomes. Fourth, although we
did an extensive search, we may have inadvertently missed relevant
studies. Fifth, the Majority of studies collected data in online mode by
distributing the study questionnaires using different digital platforms,
this could result in bias due to exclusion of potential participants.
Finally, because of challenges in conducting a research on account of
various restrictions during a pandemic, several studies were of subop-
timal design.

5. Conclusion & recommendation

A significant impact on psychological well-being during COVID-19
was observed in India as common adverse outcomes were stress
(61%), psychological distress (43%), anxiety (34%), depression (33%),
and sleep disturbances (27%). Health Care Workers had a higher prev-
alence of stress, anxiety, depression & psychological distress in com-
parison to the general population. Thus COVID-19 pandemic represents
an unprecedented threat to mental health. HCWs need to be given pri-
ority to the prevention of mental health problems as they are the front-
line workers in the current pandemic. As the pandemic leads to greater
demand on the limited mental health care resources, the government
policy should address the mental health problems in times of pandemics
and should formulate strategies to improve the mental health in the
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general population.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.cegh.2021.100737.
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