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Abstract
Aim
Covid-19 has engulfed the world and involved the healthcare workers
(HCWs) worldwide. So, they should have the most updated knowledge
and good attitude towards the disease. Hardly there is any study which
evaluates the knowledge and attitude of healthcare professionals re-
garding Covid-19. This study assesses knowledge and attitude toward
Covid-19 among HCWs across the country.
Methods
This was a multicentric cross-sectional study. It was performed from
10th-20th April, 2020. Convenient random sampling was used. Data
was collected through self-administered questionnaire of knowledge
and attitude of HCWs regarding Covid-19. Data was analysed to
describe: demographic, mean knowledge and attitude score. Pearson
correlation, Kruskal Wallis-H test and one way ANOVA were carried
out to evaluate the relationship between study variables. Wherever
required, post-hoc analysis was done using Tukey’s HSD method.
Results
Total 458 HCWs (56.8% were senior residents/postgraduate trainee)
had mean knowledge score of 14.2±1.65 and mean attitude score of
3.80±0.52. 69.4% had sufficient knowledge but lack of knowledge
was seen when Covid-19 infection rate and fatality rate was compared
with seasonal flu. Nearly 85% didn’t know when to screen a patient
and the components of Personal Protective Equipment. Significant
difference in knowledge was seen between the junior residents/MBBS
and senior resident/Postgraduate trainee, between nursing/allied sci-
ences and consultants, and between nursing/allied sciences and senior
resident/postgraduate (p-value <0.001). There was positive correlation
between knowledge and attitude score (r =0.111, p =0.019).
Conclusion
Most HCWs had good knowledge and positive attitude but there were
few lacunas. More frequent educational training programmes are re-
quired to overcome this chasm.
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1 INTRODUCTION

Today, coronavirus disease – 2019 acronym
as CoViD-19 has become a global pandemic
against which each and every healthcare sys-

tem of the world is fighting unanimously. The virus
causing Covid-19 was initially named as novel coro-
navirus (2019-nCov) as it is completely new to the
mankind but was changed to severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) by the Inter-
national Committee of Taxonomy of Virus 1. SARS-
Cov and MERS-Cov belonging to the same family
had previously caused SARS and MERS epidemic.
The first case of Covid-19 was reported from Wuhan
of Hubei province, China on 31st December 2019. In
India, the first case was reported from Kerala state on
30th January, 2020. As of 15th May 2020, the Min-
istry of Health and Family Welfare have confirmed
a total of 56,316 cases, 36,823 recoveries (including
one migration) and 3029 deaths in the country2. As
the first cases of the Covid-19 disease were linked
to direct exposure to the Huanan Seafood Wholesale
Market of Wuhan, animal-to-human transmission
was thought to be the main mechanism. But then
further cases were not associated with this exposure
mechanism. Therefore it was concluded that the virus
could also be transmitted from human-to-human by
close contact (within about 6 feet) with infected peo-
ple via respiratory (coughs or sneezes) or transmitted
by touching a surface or object that the virus on it
3,4. The attack rate is 30-40% with a R0 of 2.8 which
means that on an average each patient spreads the
infection to 2.8 other people as compared to R0= 3
of SARS, 1.3 for seasonal flu and 0.8 for MERS.
The case fatality rate is 3.4% as compared to 9.6% of
SARS, 34.4% of MERS and 0.1% of seasonal flu5.
With these data it has high infectivity and high CFR
than seasonal flu. The range of CFR of CoViD-19 is
0.5-4.0% 5. Thus, the best preventive measure is to
avoid contact with a positive patient and to abstain
from any social gathering to prevent the spread of
virus.
Looking at these figures and the way it is transmitted,
the health care workers (HCWs) have the highest
probability of contracting this virus. Thus they are
the ones who are expected to be well versed with
Covid-19. It was due to lack of knowledge, attitude

and practice about the MERS-CoV and SARS-CoV
that posed to be highest risk for the epidemic which
had occurred in 2002-03 and 2012 respectively 6,7,8,9.
To the best of our knowledge, this was the first study
evaluating the knowledge and attitude among the
HCWs about Covid-19. Findings of this study would
help the various concerned authorities organize the
necessary awareness programs in order to address the
lacunas, provide up-to-date information and deliver
the best practice to control the Covid-19 disease.

2 MATERIALS AND METHOD

It was a multicentric questionnaire based cross-
sectional study done from 01/05/2020 to 15/05/2020.
An online questionnaire was prepared by the authors
with the help of WHO Q&A about Covid-19 on
its webpage10 and was critically analysed by four
experts for appropriateness of the content and the
questions. Pre-testing was done to know its feasi-
bility and based on the inputs a few changes were
made. Sample size was calculated by the formula
N= Z2pq/d2 where the correct response was assumed
to be 71.2% based on a previous study with 95%
confidence interval and a precision of 5 % and it
came out to be 315. It was a non-random (conve-
nient) sampling. The final version was sent to 700
potential responders all across the country. This self-
administered questionnaire consisted of three sec-
tions that had: four questions on socio-demographic
data, 19 questions on knowledge about Covid-19 and
nine questions about attitude of HCWs towards it.
Each correct answer in knowledge section was given
one point. Total score of knowledge varied between
zero (minimum) to 20 (maximum). Two questions
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had multiple options but correct scoring was given
only if they identified all correct options. Cut-off
was taken as 14 (70%). For the attitude section a
five point Likert scale was used with one as strongly
disagree and five as strongly agree. Therefore, higher
the attitude scores were, higher the probability of
positive attitudes and the reverse applied for a low
score. Analysis of data was done using SPSS ver-
sion 23.0 and MS Excel 365. Descriptive statis-
tics were calculated for each variable. Parametric
and non-parametric variables were identified using
the Shapiro Wilk test. Pearson correlation, Kruskal
Wallis- H test and one way ANOVA were carried
out to know if the differences between groups were
statistically significant or not (significant if p-value
<0.05).Post hoc analysis in one way ANOVA was
done using Tukey’s HSD test.

3 RESULTS

Out of the total 458 participants, more than half
(56.8%) were senior residents or post graduate
trainees whereas participation from the nurs-
ing/allied sciences and intern/PRCA was below 5%.
(Table 1).
As per table 2, more than two thirds (69.43%) of
the participants had sufficient knowledge regarding
the Covid-19 pandemic. More than 90% of them
responded correctly to the causative agent, mode
of infection, duration of the incubation period and
availability of vaccine. However, less than one third
of the participants responded correctly with respect
to the infection rates and fatality rates of Covid-19 as
compared to seasonal flu. Also, only a few responded
accurately as to when a patient should be screened
for Covid-19 (17%) and the complete components of
PPE (personal protective equipment) (13.5%) which
was an important finding of the study. (Both of these
questions were multiple choice questions).

In table 3, we have shown the level of knowl-
edge regarding Covid-19 among the five participat-
ing healthcare workers groups. One way ANOVA
was applied to find out if there was a differ-
ence in the knowledge scores between the groups

of healthcare workers. It was found to be sig-
nificant (p-value <0.001). On doing the post-hoc
analysis there was a significant difference be-
tween the junior residents/MBBS and senior res-
ident/Postgraduate trainee (p-value <0.001), be-
tween nursing/allied sciences and consultants (p-
value =0.001), between nursing/allied sciences and
senior resident/postgraduate (p-value <0.001) using
Tukey’s HSD method.

With respect to the attitude (Figure 1), about two-
thirds of the healthcare workers agreed on the fact
that they were worried about contracting the disease
(67.7%). They were also worried about the elders at
their homes getting the disease from them (84.3%).
More than 78% of the participants strongly agreed on
the fact that Healthcare workers working in Covid-19
infrastructure and/or attending to Covid-19 patients
must not attend to Non- Covid patients. About 69.5%
of the people also agreed to the fact that ease of
access to healthcare for Non Covid patients have
decreased.

Less than half (49.4%) of the HCWs were satisfied
with their knowledge of usage of the PPEs. Around
86.4% of the participants believed that community
based lockdowns would help to reduce the implica-
tions of the pandemic. An interesting finding was that
about 43.7% of them were not willing to undergo a
vaccine trial for Covid-19, while about 19.7% of the
participants remained neutral. More than two thirds
of them (73.4%) were comfortable going into quar-
antine after the duty period. About one third of them
(34.1%) remained neutral on the topic of enough
evidence being there for the usage of hydroxychloro-
quine for Covid-19, while more than one third of
them did not agree that there was enough evidence
(37.1%). Total mean (± SD) attitude score was 3.80
(±0.52) (Figure 2). A Pearson’s correlation done be-
tween the mean knowledge score and mean attitude
score showed that there was a positive correlation
between good knowledge and agreement (r=0.111,
p= 0.019(p value less than 0.05 was considered to be
significant)).
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TABLE 2: Knowledge regarding Covid-19
Ques on Par cipants who gave the Correct Answer
Covid 19 is caused by a virus called SARS
cov2

428(93.4%)

The main mode of transmission from
person to person is both respiratory
droplet and contact with infected person

412(90%)

Who is considered a close contact at risk
for transmission?

348(76%)

What is the incuba on period of Covid 19? 414(90.4%)
Covid 19 vaccine is available 454(99.1%)
Covid 19 has a higher infec on rate than
seasonal flu

62(13.5%)

Covid 19 has a higher fatality rate than
seasonal flu

106(23.1%)

Healthcare workers are at an increased risk
of developing Covid 19

450(98.3%)

Underlying comorbidi es put a pa ent of
Covid 19 at a higher risk of complica ons
and death

454(99.1%)

The virus causing Covid 19 dies
immediately on coming to contact with
surfaces

452(98.7%)

An bio cs are effec ve against Covid 19 424(92.6%)
When an infected person coughs or
sneezes, the droplets remain airborne for
more than 12 hours

308(67.2%)

Handwashing with soap and water is
effec ve against the spread of Covid 19

446(97.4%)

When should a person be screened for
Covid 19?

78(17.0%)

What fatal side effect does the drug
Hydroxychloroquine have?

362(79.0%)

Which of the following are components of
PPE (personal protec ve equipment)?

62(13.5%)

Most of the pa ents of Covid 19 require
ven la on

404(88.2%)

A Covid19 pa ent on ven lator has a high
chance of survival

378(82.5%)

Chances of detec ng coronavirus by throat
swab (the most common method currently
employed) is close to 100%

298(65.1%)

Total knowledge score Mean± SD= 14.2445± 1.65293
Median= 14
Sufficient knowledge= 69.43% (318) of the par cipants
Insufficient knowledge= 30.56% (140) of the par cipants

*SARS cov2 – Severe acute respiratory syndromecorona virus 2. SD – Standard devia on
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TABLE 1: Level of healthcare provider
Par cipant group Fre-

quency
Per-
cent

Consultant 52 11.4
Intern/PRCA 16 3.5
Junior resident/MBBS 110 24.0
Nursing/Allied Sciences 20 4.4
Senior resident/Post
graduate trainee

260 56.8

Total 458 100.0
PRCA- Pre-registered clinical assistant

TABLE 3: Level of knowledge amongst the
par cipant group

Par cipant group
Level of
knowledge
Suffi-
cient

Insuffi-
cient

Consultant 69.2% 30.8%
Intern/PRCA 62.5% 37.5%
Junior resident/MBBS 63.6% 36.4%
Nursing/Allied Sciences 30.0% 70.0%
Senior resident/Post
graduate trainee

75.4% 24.6%

*PRCA- Pre-registered clinical assistant

FIGURE 1: A tude of the HCWs with respect to
Covid-19

FIGURE 2: Stem and leaf plot for calcula ng mean
score of a tude

4 DISCUSSION

Since the time Covid-19 has started it has affected
nearly three million people worldwide with nearly
0.2 million deaths within a short span of about four
months. One main reason for this is its way of
transmission i.e. via close contact, as it can spread
by respiratory droplets4. Because HCWs are the
frontline warriors against this deadly disease they are
supposed to have a good knowledge and attitude.
When compared to a study done by Giao et al11
where adequate knowledge was found in 84% of
their respondents, our study found that only 69%
participants had sufficient knowledge about the dis-
ease. Though the government has taken measures
like spreading awareness about coronavirus using the
telecom industry and various other measures, still
there is huge gap in the knowledge of our HCWs
about Covid-19. As most respondents having in-
sufficient knowledge belonged to the nursing/allied
sciences group the government should focus more
on this segment of HCWs. It was due to this lack of
knowledge that there was absence of an effective re-
sponse to the initial outbreak of SARS which resulted
in a crisis in China12.
To find out the lacunae we look at a specific knowl-
edge segment and it is evident that less than one
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fourth of the HCWs were aware that Covid-19 has
higher infection rate and fatality than seasonal flu.
This drastic pitfall may be due to the fact that the
clinical presentation of Covid-19 is similar to sea-
sonal flu and because this is a novel virus, there is
a dearth of knowledge among HCWs regarding its
epidemiological characteristics like case fatality rate
and R0 value.
Only about two-third respondents were aware of the
fact that Coronavirus was not 100% detected by
throat swab. This lack of knowledge can be attributed
to the fact that this method is being extensively
used everywhere for the detection of Coronavirus
which might have led to over relying by HCWs
on this method. Whereas the reality is, that there
is only 63% chance of detecting a virus if sample
is taken from nasal swab and 32% if taken from
pharyngeal swab. With Broncho-alveolar-lavage it is
93%, with sputum it is 72%, 46% when taken from
fibrobroncoscope brush biopsy, 29% from feces and
1% from blood13.
As far as the preventive aspects of this disease are
concerned almost 100% respondents knew that hand-
washing with soap and water is effective. This gives
a sigh of relief as HCWs are the ones who are very
much exposed to this virus and if they know how
to prevent its spread it will be of very much help
in containing the spread of virus. This high positive
response may be attributed to the WHO’s docu-
ment “Getting your workplace ready”14 points from
which, have been circulating extensively among our
HCWs.
Only 17% HCWs new exactly when to screen a
patient for Covid-19. This lacuna in knowledge re-
garding screening may be because; the criteria for
screening are frequently being updated and might
not reach those HCWs working in the remote areas.
It should be as an obligation for the mass media to
disseminate the latest guidelines as early as possible.
The complete component of a PPE was known only
to 13.5% respondents. There are various reasons for
such a negative result. First, as PPE has multiple
components a HCW may forget one of them while
answering the question. Another is that, 55% of our
respondents had not yet worked or were scheduled
to work on a later date and 19.7% had worked

in screening/fever clinic so they had never wore a
PPE which makes them very prone to miss a few
component of PPE. Thus, the government should
circulate more and more videos or pictures showing
the PPE and its components.
More than 80% HCWs had correct knowledge about
requiring a ventilator and then followed by the prog-
nosis of Covid-19 patient on ventilator. This was
because most HCWs remain in the hospital and are
well versed with the natural history of a Covid-19
patient as they are closely followed-up. In the study
done by Giao et al11 where only 79.2% HCWs were
aware that patients with co-morbidities contracting
Covid-19 had poorer prognosis, almost 100% HCWs
in our study were aware of this fact.
In our study, questions that evaluated the treatment
aspect of Covid-19 (Q. no. 11 & 15) showed a much
better result as compared to study done by Bener and
Khan et al in which 40% and 57.6% of participants
respectively had no knowledge of the treatment of
SARS and MERS 9,15 . This shows how the training
programmes among the HCWs are having a positive
impact as far as treatment aspect is concerned.
There was a positive correlation between good
knowledge and having an agreeable attitude about
Covid-19. This is in accordance with the “theory
of reasoned action” where a person’s intention to
perform a behaviour is the main predictor of whether
or not they actually perform that behaviour16. How-
ever, there was a significant concern among HCWs
about contracting the virus themselves and thereby
infecting their family members. Most positive at-
titude was towards the condition that the doctors
attending a Covid-19 patient should not be attending
a non-Covid case. This must be due to the knowledge
about how much contagious the virus is. The HCWs
also agreed to the fact that due to this pandemic,
there has been a shift of healthcare resources leading
to perplexity among non-Covid infected patients.
Two most important reasons which may be respon-
sible for this are- depletion of resources to provide
routine care and decreased access to routine care.
Government should understand the seriousness of
this finding because during the 2014 West Africa
Ebola epidemic, lack of routine care for malaria,
HIV/AIDS, and tuberculosis led to an estimated
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10,600 additional deaths in Guinea, Liberia, and
Sierra Leone17. In 2009 when influenza pandemic
occurred, an increase in hospital admissions for in-
fluenza and pneumonia was associated with statisti-
cally significant increases in mortality attributable to
acute myocardial infarction and stroke18.
A very neutral response was seen regarding the pre-
scription of hydroxychloroquine for Covid-19 with
the level of evidence present till now. This shows
the importance of evidence based medicine. Phase
three trial by Novartis pharmaceuticals, assessing hy-
droxychloroquine as a treatment for hospitalized pa-
tients with COVID-19 is about to begin19. There was
an inclination towards disagreement among HCWs
to take part in clinical trials for potential Covid-
19 vaccine. Joshi and Kulkarni in their study from
India reported that despite understanding the fact that
clinical trials are a must for advancement of scientific
research, their willingness to enrol in trials were
low due to the fear of side effects20. Most respon-
dents were fine with being isolated after their duty
hours and also supported the government decision
of community lockdown. In our study less than half
of the participating HCWs were satisfied with the
expertise at handling the PPEs which also include
donning and doffing. This is in line with the low
level of awareness with regard to PPE seen in the
knowledge section. As HCWs are the forefront in
incidents, optimizing PPE use is a crucial element
of preparedness. There are studies which show low
rates of compliance and high rates of misuse, even in
high-risk settings21. Moreover, previous studies have
shown a strong link between HCW confidence and
PPE compliance22.
This study had some limitations. As Covid-19 is
a novel coronavirus disease and new information
are coming up on daily basis, directives are chang-
ing every day from various health authorities like
CDC, WHO and ICMR leading to a difference in
knowledge among responders. Also, in a country of
1.8 million registered medical graduates23, a bigger
sample size is required to generalise our findings.
From our study we conclude that most of our HCWs
had good knowledge and positive attitude toward
COVID-19, though there are some lower knowledge
and negative attitudes than expected in a few areas.

More educational campaigns from time to time, par-
ticularly webinars, are required for HCWs to entrust
them with the appropriate knowledge through proper
channel. This will make them have a better under-
standing about the nature of the disease so as to fill-in
the short-comings revealed from this study.
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