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ABSTRACT

Background: The first wave of the COVID-19 pandemic affected millions of people physically and many more
psychologically. Health care workers (HCWSs) are amongst those bearing the brunt of the pandemic-induced
psychological trauma. This study was one of the first to analyze the psychological effects of the second pandemic
wave in India on non-frontline HCWSs, a group that has not received much consideration so far.

Methods: A cross-sectional survey-based study was performed on a cohort of 139 HCWs involved in non-covid
services during the early phase of the second pandemic wave. In addition to information on demographics and other
baseline characteristics, the survey included questions from the depression, anxiety, and stress scale-21 items (DASS-
21).

Results: The prevalence rates of depression, anxiety and stress in the cohort were 14.33%, 15.82% and 12.23%
respectively. Clinical HCWs had higher mean anxiety scores than the non-clinical group (p=0.01), while the
depression and stress scores were similar across all groups (p=0.23 and 0.21, respectively). Multivariate analysis
demonstrated correlation of multiple factors with the DASS-21 scores, of which covid positivity and a longer time
spent on covid-related information correlated well with all the DASS-21 scale scores (p<0.05).

Conclusions: This study demonstrates reasonable prevalence rates of depression, stress and anxiety amongst non-
frontline HCWs in the setting of the second covid wave in India. Clinical HCWs seem to be more prone to pandemic-
induced anxiety during this wave. There is an urgent need for promoting psychological coping strategies amongst all
classes of HCWs.
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INTRODUCTION

Infectious disease outbreaks are known to have
psychological impact on the general population and more
specifically, on HCWs. Prominent examples of this are
the psychological sequelae observed during the severe
acute respiratory syndrome (SARS) outbreak in 2003, the

H1N1 influenza in 2009 and the middle east respiratory
syndrome coronavirus (MERS-CoV) in 2012.> A similar
trend is being observed in the SARS-CoV-2, also known
as coronavirus 2019 (COVID-19) pandemic that infected
130,422,190 million individuals within a year of its
outbreak in March 2020. The WHO has formally
recognized the risk of pandemic-related stress and
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burnout (emotional exhaustion) in HCWSs and has
released guidelines related to the psychosocial
considerations during COVID-19.2 In India, the first wave
of the COVID-19 pandemic proved to be deleterious to
the psychological status of HCWSs, with multiple studies
across the country documenting varying degrees of acute
stress reactions, depression, anxiety and burnout.®®
Towards the end of 2020, statistical projections predicted
India to be one of the rare countries that would
experience only a single wave of the pandemic. A nation-
wide growing sense of false optimism was however,
truncated soon after with the onset of a deadly, second
wave of the pandemic. In April 2021, India found itself in
the grip of the largest COVID-19 surge in the world.
The current study is amongst the first few studies to
analyze the psychological effects of the second wave of
the pandemic in India across different subgroups of
HCWs. While most of the previous studies focused on
frontline HCWs directly involved in covid duties, this
study screened exclusively for psychological impairment
in non-frontline HCWs (those involved in non-covid
services). The first wave of the pandemic took a
significant toll on the psychological status of both,
frontline and non-frontline HCWSs, an effect that was
reported by some studies to be worse in the non-frontline
group.10-15

METHODS
Study population and data collection

An anonymous, cross-sectional study was performed
using a structured, self-administered, online survey in the
second week of April 2021, in the setting of the ongoing
second wave of the COVID-19 pandemic in India. The
survey was conducted using google forms (Google LLC,
CA) and was distributed through electronic mail and/or
whatsapp to HCWs employed at a tertiary care hospital in
South India. The HCWs included clinical staff (doctors,
nurses, technicians and paramedical staff) and non-
clinical staff (managers, administrators and office
executives), all of whom were involved in non-frontline
(non-covid) work at the time of the study. The study was
conducted after obtaining approval from the institutional
scientific and ethics committees.

Participation in the study was voluntary in nature. The
introduction to the survey contained the consent statement
that included the objective of the survey and a mention
about risk and confidentiality. In the eventuality that the
participant experienced emotional distress related to the
questions in the survey, a distress protocol was also
included in the introduction. This included information
regarding the availability of psychological services for
back-up counseling services, if required. In addition to
information on demographics and various baseline
characteristics, the survey included questions from the
DASS-21.16

DASS-21

The DASS-21 is a set of three self-report scales designed
to measure the emotional states of depression, anxiety and
stress.’® Each of the three DASS-21 scales contains 7
items divided into subscales with similar content. Scores
for depression, anxiety and stress are calculated by
summing the scores for the relevant items and
multiplying the same by 2 to calculate the final score. The
DASS-21 has been validated previously in the Indian
population and has been found to be a robust indicator of
psychological dysfunction.'78

Sample size

The sample size was calculated to be 74 using the
formula,

2
_z°pq
N= R

Where,
z=level of confidence (1.96),

p=prevalence of pandemic-related anxiety in HCWs taken
as 26.57% from a previous study,®

q=(1-p).
d=precision limit (taken as 10%).

Smaller sample sizes were obtained on using the
prevalence values of stress and depression from the same
study, keeping other assumptions constant.® Considering
the largest value among the three sample sizes and
assuming around 10% of the questionnaires to be
incomplete, the minimum sample size for the study was
calculated to be 82.

Statistical analysis

Data was entered in an excel spreadsheet (Microsoft Inc.)
and analyzed using IBM SPSS statistics for Windows
(version 20.0. Armonk, NY: IBM Corp). Variables
measured on the nominal scale were summarized using
proportions. The prevalence and degree of stress, anxiety
and depression in each subgroup were calculated as
percentages. Shapiro-Wilk test was performed to evaluate
the normality of the data. Differences between the scores
of various HCW subgroups were analysed using the
Kruskal-Wallis and Mann-Whitney U tests. In addition to
descriptive statistics, univariate analysis was performed to
explore correlations between various factors and the
DASS-21 scale scores. Multivariate linear regression
(LR) analysis was then performed using variables with p

International Journal of Community Medicine and Public Health | June 2021 | Vol 8 | Issue 6 Page 2830



Thakar S et al. Int J Community Med Public Health. 2021 Jun;8(6):2829-2838

values <0.2 in the univariate analysis to identify the
unique contribution of relevant factors on the DASS-21
scale scores.

RESULTS
Demographics and other baseline characteristics

The final study cohort included a total of 139 HCWs who
turned in completed online surveys. Table 1 lists various
baseline characteristics of the study cohort. The male-
female ratio of the study cohort was 48:91 and the mean
age was 37.76+11.21 years. The cohort included 104
clinical staff (doctors, nurses and technicians) and 35

non-clinical ~ staff  (adminis-trators/managers/office
executives). Around one-fifth of the subjects had
associated co-morbidities. One-third of them reported
history of covid-positivity (in the HCW or a family
member) in the past.

Overall prevalence of depression, stress and anxiety

The overall prevalence rates of depression, anxiety and
stress in the study cohort (n=139) as measured by the
DASS-21 scores were 14.33%, 15.82% and 12.23%
respectively. The frequency distribution of the respective
DASS-21 scale scores is shown in Figure 1. The scores in
all the three scales had a non-parametric distribution.
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Figure 1 (a-c): Frequency distribution of the DASS-21 depression, anxiety and stress scale scores in the entire study
cohort (n=139).
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Figure 2 (a-c): Degree of depression amongst different groups of HCWs (group A=doctors; group

B=nurses/technicians; group C=administrators/managers/office executives).
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Figure 3 (a-c): Degree of anxiety amongst different groups of HCWs (group A=doctors; group
B=nurses/technicians; group C=administrators/managers/office executives).
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Figure 4 (a-c): Degree of stress amongst different groups of HCWs (group A=doctors; group B=nurses/technicians;
group C=administrators/managers/office executives).
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Figure 5 (a-c): Distribution of the predicted values for the DASS-21 depression, anxiety and stress scores against the
respective standardized residual values.
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Table 1: Baseline characteristics of the study COHORT (n=139).

Variables N (%)
Mean age (in years)+SD 37.76+11.21
Sex

Male 48 (34.53)
Female 91 (65.46)
Marital status

Single 48 (34.53)
Married 91 (65.46)
Education status

Graduation 80 (57.55)
Post-graduation 59 (42.44)
Occupation

Doctor 33 (23.74)
Nurse 62 (44.60)
Technician 9 (6.47)
Non-clinical staff 35 (25.17)
Work experience (in years)

<10 56 (40.28)
>10 83 (59.71)
Members at home

Stays alone 28 (20.14)
With spouse 32 (23.02)
With spouse and parents/ children 79 (56.83)
Co-morbidities

Hypertension 7 (5.03)
Diabetes mellitus 7 (5.03)
Ischemic heart disease 5 (3.59)
Asthma 5 (3.59)
Others 10 (7.19)
History of mental illness

Yes 1(0.71)
No 138 (99.28)
Time spent daily on COVID-related information (in hours)

Less than %2 76 (54.67)
0.5-1 41 (29.49)
More than 1 22 (15.82)
History of COVID-19 positivity (self or family member)

Yes 46 (33.09)
No 93 (66.90)

Table 2: Comparison of the mean DASS-21 depression, anxiety and stress scale scores across various groups of
HCWs.

subscale score

Mean DASS-21 Group A

Group B Group C Ehvallie

Kruskal-Wallis

Mann-Whitney

_ _ H test U test
Depression score 6.00£7.47 3.15+4.09 3.37£4.75 0.23 -
0.13 (A, B);
Anxiety score 4.48+5029 3.21+4.54 1.54+2.52 0.01 0.04 (B, C);
0.002 (A, C)
Stress score 8.00+8.11 4.96+4.68 4.63+4.80 0.21 -

(Group A=doctors; group B=nurses/technicians; group C=non-clinical staff-administrators/managers/office executives).
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Table 3: Results of the univariate and multivariate analysis to check for correlations between different variables
and the DASS-21 depression, anxiety and stress scale scores respectively.

Variables

Age (years)

Sex

Marital status

Education status

Occupation

Work experience

Household status (members at home)
Co-morbidities

History of mental illness

Time spent daily on COVID-19 related information
History of COVID-19 positivity (self or family member)

P value

SDC%pr;essmn Anxiety score Stress score
0.33 0.02%* 0.25
0.02%* 0.09 0.06 *
0.26 0.39 0.31
0.02%* 0.36 0.06 *
0.13 0.001%* 0.05
0.49 0.15 0.32
0.31 0.23 0.17
0.20 0.14 * 0.11*
0.35 0.47 0.17
0.001%* 0.001%* 0.004**
0.02%* 0.002%* 0.001%*

(* denote significant p values in the univariate analysis, * denotes variables that were significant in the multivariate analysis).

Comparison of DASS-21 scores across different HCW
subgroups

For the analysis, the study cohort was divided into 3
groups. Group A consisted of doctors (n=33); group B of
nurses and technicians (n=71) and group C of non-clinical
staff (n=35). The mean DASS-21 depression and stress
scores were not significantly different across the three
groups, while the mean DASS-21 anxiety scores were
significantly more in groups A and B than in group C
(Table 2). Figures 2-4 shows the comparison of the
distribution of the various degrees of depression, anxiety
and stress in the three groups. A majority of the HCWs in
groups A and B had mild to moderate DASS-21 scale
scores for depression, anxiety and stress, while most of
the HCWs in group C had mild scores for the same.

Univariate and multivariate analysis

All the demographic and other baseline characteristics of
the study cohort were analysed for individual correlations
with the DASS-21 depression, anxiety and stress scales
(Table 3). Multivariate linear regression analysis
demonstrated the unique correlation of multiple factors
with the DASS-21 scores. Factors such as a lower
education status, female gender, COVID-19 positivity
and longer time spent daily on COVID-19 related
information correlated well (p<0.05) with both, the
DASS-21 depression and stress scale scores. The last two
factors, along with increasing age, clinical nature of work
and associated co-morbidities correlated well with higher
DASS-21 anxiety scores (Table 3). The LR models for all
the three DASS-21 scale scores were significant (p<0.001
for all the models) and fitted the data well. Residual
analysis indicated that the LR models were appropriate
for the data (Figure 5).

DISCUSSION

Psychological effects of the first COVID-19 wave on
HCWs

Studies from across the world during the first wave of the
COVID-pandemic reported varying degrees of psycho-
logical impairment in HCWSs ranging from mild
behavioural changes and lower perceived health to more
serious issues like health risk behaviour and frank mental
health disorders (depression, anxiety and stress).13-10:19-29
Prevalence rates of these symptoms ranged from values
of less than 10% to values as high as 50% or more.*7819:20
A meta-analysis of 13 studies with a total of 33,062
HCWs reported pooled prevalence rates of 23.2%, 22.8%
and 38.9% for anxiety, depression and insomnia
respectively.?® Some psychological symptoms have even
been reported to be significant enough to present with
concurrent physical symptoms.?*

Various factors have been cited to trigger the above
psychological dysfunction in HCWs. These include
decline in professional fulfilment, change in work-pattern
or working hours, risk of contracting the infection, the
need to wear personal protective equipment (PPE), fear
related to stigmatization, requirement of quarantine if
exposed or infected, feelings of uncertainty about the
future and inadequate support of the family.”%6

In the Indian context, a cross-sectional, nation-wide study
on 433 frontline HCWs reported the overall prevalence of
stress, depression and anxiety symptoms to be at par with
what was seen globally.® A multi-centric study on 777
doctors involved in frontline COVID-19 duty found that
around half of those with psychological impairment had
moderate to severe degrees of depression, anxiety, stress
and insomnia.® Other studies on smaller cohorts of Indian
HCWs reported relatively high prevalence rates of
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depression, anxiety and stress and identified various
factors correlating with psychological outcomes.*"#

Effects of the pandemic on non-frontline HCWs

One would intuitively expect frontline HCWs handling
COVID-19 patients to have higher psychological
impairment than their non-frontline counterparts
managing non-COVID patients. Although this has been
backed by a few studies, other studies have demonstrated
similar degrees of burnout, insomnia, depression and
anxiety in both the groups of HCWs,10121319.25
Interestingly, a few studies have also reported non-
frontline HCWSs to be more prone to anxiety, burnout and
vicarious traumatization than frontline workers.1%427
This has been attributed to the non-frontline HCWSs
having lesser access to first-hand information about
COVID-19 and having poorer overall skills and
confidence in fighting the pandemic.'**°3! Studies have
demonstrated that better knowledge about COVID-19
resulted in a more positive attitude and lesser
psychological impairment amongst HCWSs.3? Any hospital
COVID or non-COVID is technically a red zone for
COVID-19 given the reported false-negative rates of the
diagnostic gold standard (reverse transcription-
polymerase chain reaction; RT-PCR), the incubation
period of the infection and the significant number of
patients who are asymptomatic yet infectious.®® This
translates to the non-frontline HCWs (who are less-
intensively trained with respect to PPEs and infection
control) being aware that they too are subject to the risks
of nosocomial transmission as well as transmitting the
infection to their families.?® Additionally, non-frontline
HCWs are in no way immune to stigmatization and
discrimination that their frontline counterparts face in
their communities.* Given the above, it therefore stands
to reason that the non-frontline HCWs need to be targeted
further, both in pandemic-related psychological research
and preemptive resilience strategies. This in fact formed
the basis of the selection of our study cohort.

Variations in psychological outcomes across different
groups

Studies during the pandemic have compared
psychological outcomes between HCWSs and non-
healthcare personnel and also between subgroups of
HCWs.57192224 Barzelay et al found greater levels of
anxiety and depression in HCWs compared to non-
healthcare personnel.??> This was attributed to the
perceived risk of the HCWs transmitting the infection to
their family members. At variance with the findings of
this study, a meta-analysis by Luo et al reported a similar
prevalence of anxiety and depression in both, HCWs and
the general population.?® Que et al reported anxiety and
depression to occur more in nurses and public health
professionals respectively and to a lesser extent in
medical residents.® Nurses were cited to be more
susceptible to mental problems because of factors such as
a higher workload, greater risk of direct exposure to

COVID-19 patients and precautionary separation from
family members.®> While all these factors applied to
physicians as well, the coping skills of physicians were
reportedly better than in nurses.

In a study conducted in India, Chatterjee et al analyzed
stress and insomnia amongst 140 Indian HCWs.® Doctors
were found to be most anxious, while both, doctors and
nurses demonstrated increased irritability than the other
HCWs. The other subgroups of HCWs, on the other hand,
were more likely to experience insomnia. In another
Indian study, clinical HCWs were noted to have
significantly higher prevalence rates of depression, stress
and anxiety than the administrative staff.?2 Such variances
of mental health problems across various categories of
HCWs are attributed to differences in work profiles, risk
of contracting COVID-19 and the degree of familial
dysfunction.83®

Key findings and implications of our study

Our study is one of the first few to have been conducted
on Indian HCWs during the early phase of the second
wave of the pandemic. While we found significant
psychological symptoms in some of our study subjects,
the overall prevalence rates of depression, anxiety and
stress were found to be relatively less compared to those
reported by most studies during the first wave of the
pandemic. This could be because of factors like the non-
frontline nature of work at the time of the study, post-
vaccination status or the psychological resilience that the
HCWs may have developed after the first wave of the
pandemic. Additionally, HCWs in a resource-limited
country like India are inherently accustomed to strenuous
professional lifestyles and burnout right from their
training days%%" This itself may have contributed to them
being relatively less affected in psychologically
demanding situations. This hypothesis will need further
exploration in multi-centric studies that include frontline
HCWs as well, and at a period closer to the peak of the
second wave. Interestingly, though most of the non-
clinical HCWs in our cohort experienced a milder degree
of psychological symptoms than the clinical group, the
mean DASS-21 scores for depression and stress were
similar across both the groups. The mean anxiety scores
were, however, significantly higher in doctors and nurses-
a finding that was borne out in previous studies.®®*°
Higher anxiety levels in the clinical HCWSs could be
attributed to them being more aware of the highly
evolving nature of the COVID-19 infection, with its
increasing number of variants, changing infectivity rates
and myriad clinical presentations, all resulting in a sense
of uncertainty and fear of the unknown.

Some of the baseline characteristics that correlated with
psychological dysfunction in our study such as a lower
age, female gender, presence of comorbidities and history
of COVID positivity in the HCW or a family member-
have been reported previously.»? A lower education
status possibly predisposed the HCWSs to depression and
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stress by making them more vulnerable to misconceptions
and fear. Longer time spent daily on thinking about or
gathering COVID-19 related information correlated well
with depression and stress scale scores, a finding that has
been previously established in the general population.®®
Rumination is associated with the internalization of
psychopathology and is a well-established risk factor for
depression and anxiety.> In the setting of the pandemic,
this finding suggests the need for HCWs to device
methods of self-distraction or including elements of
mindfulness practice in their daily routines.

CONCLUSION

This study demonstrates reasonable prevalence rates of
depression, stress and anxiety amongst non-frontline
HCWs in the setting of the second COVID wave in India.
Studies like this bring to light an urgent need for
promoting resilience and self-curated coping strategies
amongst HCWs for them to be able to brave the pandemic
without being weighed down psychologically. The
pandemic will subside in the course of time, but its
psychological scars on all classes of HCWs, frontline or
non-frontline, need to be minimized by providing
appropriate and timely psychological support and mental
health support services.
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