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Abstract

Introduction: With the increase in the incidence rate of COVID-19, healthcare professionals (HCPs) being at the frontline of the outbreak
response are at higher risk of getting exposure and suffering from the infection. The present study aimed to evaluate the knowledge, attitude,
and precautionary practices of HCPs towards COVID-19.
Methodology: The current study was a descriptive, cross-sectional, online study directed to the HCPs working in a metropolitan city of Karachi,
during February 2020 and March 2020 using a self-administered questionnaire. A systematic random sampling approach was adopted.
Results: A total of 286 completed surveys were incorporated in the investigation with a response rate of 74.28%. The median (interquartile
range, IQR) knowledge score was 18.79 (17.64-19.57). Physicians were found to be more knowledgeable (OR: 1.32, 95% CI: 0.17-4.26, p =
0.003) as compared to other HCPs. Similarly, the HCPs working in private work settings (OR: 1.94, 95% CI: 1.54-2.79, p=0.001), having more
experience (OR = 1.82; 95% CI = 1.64-2.78; p < 0.005) were found to be more well-informed than HCPs working in public sector (OR = 0.81;
95% CI = 0.63–0.72; p = 0.004). The correlation between the knowledge and attitude of respondents was found to be significantly correlated
(correlation coefficient: 0.13, p < 0.005).
Conclusions: The findings of the study revealed that HCPs were well conversant and have an optimistic attitude towards COVID-19. Further
contemplates are required to evaluate the understanding of HCPs at a national level so that viable mediations could be planned to combat this
pandemic.
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Introduction
Coronavirus
disease
(COVID-19)
is
a
communicable disease caused by an unfamiliar strain
that has not been earlier recognized in human beings.
Recent evidence suggested that the virus is transferred
among people through close contact and droplets when
an infected person sneezes or coughs [1]. The World
Health Organization (WHO) declared on 11 March
2020 COVID-19 a pandemic; indicating a massive
number of confirmed cases of the disease all over the
world and the continuous risk of further global spread
[2]. Pakistan has the most vulnerable geographical
location for this pandemic as it sandwiches between
China; a country of origin and Iran [3]. Pakistan, the
second worst-hit country in South Asia next to India,
reported the initial two cases of COVID-19 in Karachi
and Islamabad confirmed by the Pakistan Federal

Health Minister on 26 February 2020 [3]. The number
of reported confirmed COVID-19 cases has now
reached 30,334 and more than 659 related deaths have
been reported [4]. Individuals most at risk of getting the
infection are those who interact with or care for
COVID-19 patients. Thousands of healthcare
professionals (HCPs) are on the forefront to battle the
pandemic which inevitably places them at high
infection risk [5]. The hazards comprise of pathogenic
exposure, lengthy operational hours, tiredness, workrelated stress, stigma, and psychological and physical
violence [6, 7]. WHO has developed technical guidance
and likewise started online training sessions to increase
vigilance about the prevention and control of HCPs and
other individuals dealing with the infection to assure
their safety [8]. Furthermore, the National Institute of
Health (NIH), Islamabad, Pakistan published several
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recommendations for HCPs intended to decrease the
occupational spread of infection among HCPs. Steps
have been taken to ensure that healthcare settings do not
become the sources that amplify the virus’ spread,
infecting healthcare staff and other patients, but a lack
of personal protective equipment (PPE) and other
health facilities have exposed HCPs to the risk of
getting the disease in crowded hospitals. Greater than
440 health workers have been tested positive for
COVID-19 and 8 health workers have expired in
Pakistan so far, as per the latest data communicated by
authorities [9]. The situation is creating legitimate
anxiety among HCPs; though, educational campaigns
have improved the awareness of HCPs towards
prevention from COVID-19. However, it remains
uncertain to what level this information can be put into
practice and to which extent this practice could help in
reducing the spread of infection [10]. Therefore, this
investigation was directed to assess the knowledge,
attitude, and precautionary practice of HCPs towards
COVID-19 in Pakistan and to comprehend their insight
for countering the risk.
Methodology
The current descriptive cross-sectional study was
directed to the HCPs including physicians, pharmacists,
dentists, and other HCPs working in a metropolitan city
of Karachi, during February 2020 and March 2020
using a self-administered questionnaire through Google
Form online distribution. The respondents were
considered eligible for the study if they were ready to
provide their consent to contribute to the study. The
ethical approval of this study was obtained from an
independent ethical review board. Written consent was
also obtained from each respondent before the study
and they were assured about the confidentially of their
responses.
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Where, n is the prerequisite sample size, n1 is
adjusted sample size and d represents the potential nonresponse or missing rate. The sample size of 230 can
accomplish greater than 90% power considering 30%
non-response/ missing error rate and only 1% margin of
error. A systematic random sampling approach was
adopted.
Development of Questionnaire
Following a broad literature review on the topic, a
preliminary draft of a questionnaire was prepared [13,
14]. The questionnaire consists a total of 35 items: the
first section was concerned with the demographic
information of the respondents including 5 questions;
the second section included 21, 5 and 4 questions
related to knowledge, attitude and precautionary
practice of HCPs towards COVID-19, respectively. The
knowledge domains include epidemiology, high risk
group, disease transmission, incubation period and
quarantine, symptoms, diagnosis and treatment [2,13].
The total knowledge score was calculated by adding up
21 questions (K-1 to K-21) evaluating the respondent’s
knowledge, and every correct response was given 1
point and unanswered questions and incorrect responses
were given 0 points. In the attitude section, all
questionnaire items (A-1 to A-5) were recorded on a 5point scale: 1 = strongly agree and 5 = strongly
disagree. The 4 practice questions (P-1 to P-4) were
included to evaluate the current practice of HCPs during
Figure 1. Data cleaning procedure.

Sample Size calculation
Sufficient sample size stays a significant concern
when conducting research, because of the unknown size
of the target population. Moreover, for studies that are
conducted online, the investigator may need to select
more members to represent potential missing error,
since the investigator does not influence the response of
the HCPs [11]. The, “power study” technique was
executed using a Web-based calculator for sample size
calculation [12]. Furthermore, the adjustment in sample
size was completed for non-response or missing values
by the following formula:
𝑛𝑛1 = 𝑛𝑛 / (1 − 𝑑𝑑)
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the pandemic. The survey was piloted to assure face
validity and that all the needed adjustments had been
tended to.
Content Validity and Reliability Analysis
The questionnaire development was accomplished
by five experts comprising three clinical pharmacists
and two senior physicians. The content validity index
(CVI) was intended by using the CVI calculation
technique for knowledge, attitude and practice [15].
The I-CVI/Ave score for a knowledge domain was
stated 0.76, for attitude 0.71 and practice 0.74.
Furthermore, the reliability was confirmed by
Cronbach’s alpha and the values for knowledge,
attitude and practice were found to be 0.8, 0.71 and
0.77, respectively.
Data Management
The data were check and cleaned for inadequate
information and likewise for extreme values by an
informal technique [16] (Figure 1). Since an online
survey was the method of data collection, the missing
cases were predictable; some of them were treated by
using the last observation carried forward method [17]
and some of them were omitted from the concluding
analysis.
Statistical Analysis
The data obtained from the study were coded and
entered into an Excel sheet to check for errors before
they were transferred into the Statistical Package for
Social Scientists (IBM SPSS version 24.0). Descriptive
statistics and cross-tabulation were employed to
describe the study variables, and frequencies with their
resultant percentages are presented. Pearson Chi-square
test (p value < 0.05) was employed to estimate the
relationship between the dependent (knowledge and
attitude), and independent variables (demographic
characteristics of the respondents). One-way ANOVA
analysis was carried out to evaluate the difference in
mean attitude score by demographic characteristics.
The Spearman correlation coefficient (p < 0.05) was
applied to assess the relationship between knowledge,
attitude and practice of respondents.
Results
Demographic characteristics
In the current research, 385 HCPs working in
clinics/ hospitals, community pharmacies and academic
institutes of Karachi were asked to participate in the
study. Out of them, 336 HCPs show their willingness to
participate after initial contact. Lastly, 286 completed
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Table 1. Characteristics of study population.
Characteristics of study population
Frequency (%)
Gender
Female
226 (79.02)
Male
60 (20.97)
Profession
Physicians
38(13.28)
Pharmacists
154(53.84)
Dentists
26(9.09)
Others HCPs
68(23.77)
Organization
Private sector
221(77.27)
Public sector
65(22.72)
Years of experience
Less than 5 years
45 (15.73)
5 - 10 years
108 (37.76)
10 - 15 years
98 (34.26)
15 - 20 years
24 (8.39)
20 years and above
11 (3.84)

surveys were incorporated in the investigation with a
response rate was 74.28%. Amongst them, 38 (13.28%)
were physicians, 154 (53.84%) were pharmacists, 26
(9.09%) were dentists and 68 (23.77%) were other
HCPs. A total of 60 (20.97%) males and 226(79.02%)
females participated and majority, 221 (77.27%) was
rendering their services in private sector. Mean age of
the respondents was 36.32 ± 5.23 years with 206
(72.02%) having a working experience of 5-15 years
(Table 1).
Respondents’ knowledge towards COVID -19
The correct responses of 21 knowledge questions
on the COVID-19 are illustrated in Table 2. The median
(interquartile range, IQR) knowledge score was 18.79
(17.64-19.57), suggesting an overall 89.51% correct
rate of knowledge assessment for COVID -19. The
knowledge score was found to be statistically
significant with the profession (p = 0.001) and
experience (p=0.004) of respondents. However, no
significant association was observed between gender of
respondents (p = 0.17) and the knowledge score.
Physicians were found to be more knowledgeable (OR:
1.32, 95% CI: 0.17-4.26, p = 0.003) as compared to
other HCPs. Similarly, the HCPs working in private
work settings (OR: 1.94, 95% CI: 1.54-2.79, p = 0.001),
having more experience (OR = 1.82; 95% CI = 1.642.78; p < 0.005) were found to be more knowledgeable
than HCPs working in public sector (OR = 0.81; 95%
CI = 0.63–0.72; p = 0.004). The most reliable sources
of information for the HCPs towards COVID-19 were
mass media 191 (66.78%), medical literature 49
(17.13%) and other HCPs 23(8.04%) (Figure 2).
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Table 2. Respondents’ knowledge towards COVID -19.

Correct answer
(%)

Question statement
Epidemiology
K-1

COVID-19 was unknown before the recent outbreak began in 2019

267 (93.35)

K-2

The virus is a new strain that has not been previously identified in humans

281 (98.25)

K-3

COVID-19 is the same as Severe acute respiratory syndrome coronavirus (SARS-CoV)

228 (79.72)

K-4

The place of the recent outbreak of COVID-19

271 (94.75)

K-5

K-7

Most people (about 80%) recover from the disease without needing special treatment
Those with underlying medical problems like high blood pressure, heart problems or diabetes, are
more likely to develop serious illness
The age group having the highest probability of infection

K-8

The route of transmission of COVID-19

274 (95.80)

High-risk group
K-6

254 (88.81)
251 (87.76)
279 (97.55)

Disease transmission
K-9

COVID-19 can be transmitted through the air

256 (89.51)

K-10

COVID-19 be caught from a person who has no symptoms

248 (86.71)

K-11

COVID-19 be caught from the feces of someone with the disease

231 (80.76)

K-12

An individual can catch COVID-19 from a pet

229 (80.06)

K-13

There is a reservoir of COVID-19

217 (75.87)

K-14

The incubation period of COVID-19

251 (87.76)

K-15

The duration of quarantine of COVID-19 suspected individual

258 (90.20)

Incubation period and quarantine

Symptoms, diagnosis and treatment
K-16

The vaccine, drug or treatment available for COVID-19

277 (96.85)

K-17

Clinical features of COVID-19

269 (94.05)

K-18

The measures for control of the COVID-19 outbreak

279 (97.55)

K-19

Personal protective equipment recommended by WHO

261 (91.25)

K-20

The investigation used for the diagnosis of COVID-19

237 (82.86)

K-21

Case management strategies available

249 (87.06)

Table 3. Respondents’ attitude towards COVID-19.
Attitude Statement
A-1 Do you think the disease is dangerous?
A-2 Do you think that the infection can be cured?
Will you feel embarrassed to tell others if
A-3 someone in your family will be diagnosed with
this infection?
Do you think that people diagnosed with the
A-4 infection are themselves responsible to cause their
condition?
Do you think that someone who has completed
A-5 quarantine or has been released from isolation
pose a risk of infection to other people?

Strongly
Strongly
agree and disagree and
Agree (%) Disagree (%)
210 ( 73.42)
29 (10.13)

Neutral
(%)

Gender

Prof.

47 (16.43)

0.248

0.005*

219 (76.57)

38 (13.28)

29 (10.13)

0.311

0.001* 0.003* 0.013*

39 (13.63)

206 (72.02)

41 (14.33)

0.723

0.002* 0.001*

0.52

93 (32.51)

126 (44.05)

67 (23.42)

0.323

0.0001* 0.522

0.615

46 (16.08)

209 (73.07)

31 (10.83)

0.237

0.073

Org.

Exp.

0.428 0.002*

0.413

0.452

*p value considered statistically significant; Prof: Profession; Org: Organization; Exp: Experience.
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Respondents’ attitude towards COVID-19
More than 70% of the respondents agreed that
COVID -19 is a dangerous disease and stated that
somebody who has completed the isolation and
quarantine requirement or has been free from isolation
does not transfer an infection risk to other individuals.
More than 70% of the respondents stated that they
would not feel embarrassed to tell others if someone in
their family will be diagnosed with this infection. Only
32.51% blamed that people diagnosed with the
infection are themselves responsible to cause their
condition (Table 3).
Respondents’ precautionary practices during COVID19 pandemic
Around 95% of the respondents responded to use
alcohol-based hand sanitizer before and after wearing
gloves. More than 90% of the respondents worn a mask
when leaving home. About 98% were likely to use PPE
recommended by WHO to protect themselves when
dealing with any patient or suspected individual.
Around 34% of the respondents stated that they have
gone to any crowded place other than their workplace
in recent days. (Table 4) Likewise, it was also revealed
that
experienced
respondents
were
more
knowledgeable with optimistic attitude when compared
to those who were comparatively fresh (p = 0.004).
There was a significant difference observed in
knowledge score (19.12 vs 17.53, p = 0.012) and
practice (3.80 vs 2.12, p = 0.003) of HCPs having
greater than 10 years of experience with those having
lesser experience. The spearman correlation test
showed a significant positive association between the
knowledge and attitude of HCPs about COVID-19 (r =
0.13, p < 0.005).
Discussion
Our investigation provided a snapshot of Pakistani
HCPs’ knowledge, attitude, and practice related to
COVID-19. To the best of our knowledge, no such
study has been reported till to-date, and ours is the first
study on this subject among the HCPs working in
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Figure 2. Respondents’ reliable sources of information for
COVID-19.

Pakistan. The response rate of the current study was
74.28% which is in the acceptable limit of online
surveys for representing the target population [18]. The
present findings depicting the good knowledge of
COVID-19 in respondents was expected since the study
was led during the beginning period of the pandemic. A
similar level of knowledge among medical staff was
observed in another study reporting 89.51% of the
respondents had extensive knowledge of COVID-19
[19]. However, Olum et al. reported lower knowledge
among healthcare workers [20]. The outcomes of the
current study revealed that the knowledge of
respondents about the epidemiology of COVID-19 was
satisfactory; however, some of the respondents were not
sure when they were asked about the similarity of
COVID-19 and SARS. It is obvious that each of these
infections appears to influence people in an unexpected
way, so it is hard to extrapolate from SARS to COVID19. Accordingly, it was much simpler to isolate and
contact tracing with SARS, since the infection was selfevident. However, it is more difficult to trace
individuals affected by COVID-19 until they presented

Table 4. Respondents’ precautionary practices following COVID-19 pandemic.
Practice Statement
Yes (%)
No (%)
In recent pandemic, did you use personal
P-1
278 (97.20)
8 (2.79)
protective equipment recommended by WHO?
Did you use alcohol-based hand sanitizer
P-2
271 (94.75) 15 (5.24)
before and after wearing gloves?
In recent days, do you have a habit of wearing a
258 (90.20) 28 (9.79)
P-3
mask when leaving home?
In recent days, have you gone to any crowded
P-4
97 (33.91) 189 (66.08)
place other than your work place?

Gender

Profession

Organization

Experience

0.142

0.012*

0.002*

0.013*

0.021*

0.0001*

0.014*

0.362

0.063

0.041*

0.005*

0.002*

0.003*

0.052

0.214

0.043*

*p value considered statistically significant.
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the symptoms of the disease, and there are many mild
or asymptomatic reported cases of COVID-19 [21].
More than 85% of the respondents knew that most
persons who fall sick with COVID-19 will suffer from
mild to moderate symptoms and get well without any
special treatment. They recognized that the older
persons and individuals with pre-existing medical
conditions including diabetes, heart disease, asthma
appear to be more at risk to become severely ill with the
virus, similar findings have been reported in the
literature [22]. Research has shown that 8 out of 10
mortalities in the US were reported in adults who are 65
years older [23]. In China, only 2.1% belonged to the
age of < 20 years, and no demises were observed among
those < 10 years of age among the confirmed COVID19 patients as of 11 February 2020 [24]. A similar trend
was observed for the European Region having the
largest percentage of older persons. There have been
overall 151,797 mortalities in Europe since the first
recorded European death due to the COVID-19 on 15
February 2020 in France [25]. It was observed that
major deaths were reported in those older than 60 years.
It has also been revealed that major deaths were
reported in persons who were having at least one
underlying co-morbidity, particularly diabetes,
hypertension and cardiovascular diseases, or any other
chronic underlying conditions [26].
More than 95% of the respondents knew the route
of transmission of COVID-19. The infection is likely to
communicate mostly from one person to another or by
the respiratory droplets exhaled when infected
individual coughs or sneezes [27]. More than 85% of
the respondents knew that COVID-19 can be caught
from a person who has no symptoms. A similar pattern
of knowledge towards COVID-19 symptoms, mode of
transmission, and infection controls was reported in
another study [28]. In some cases, the communication
of disease spread might not be predictable before
individuals indicate the symptoms [29]. The knowledge
score was found to be statistically significant with the
profession (p = 0.001); since the current research
involves physicians, pharmacists, dentists as well as
other HCPs who might not be much conversant with the
COVID-19 attributes. The majority of the respondents
had acquired awareness about COVID-19 from mass
communication sources. Another study reported that
the main sources of COVID-19 information were social
media and the Ministry of Health website [30]. This
outcome is supported by another study which indicated
that respondents’ leading source of knowledge was
Television for such kinds of infections [31]. However,
caution must be taken when utilizing the web to pick up
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health facts due to the information over-burden. It is
hard to decide the authenticity of the information source
since anyone can be easily misinformed. Hence,
emphasis should be given on the advancement of
evaluation skills among HCPs for the extraction of
information from the web. The Ministry of Health
website should likewise be updated regularly and HCPs
must be urged to visit the official site to look for
information with respect to COVID-19 [32].
Knowledge is the precursor to attitude and
ultimately behavioral change. The vast majority of the
respondents had an optimistic approach towards the
disease and the majority (76.5%) stated that the
infection can be cured. However, the percentage was
smaller than a Chinese study, in which 90% of
respondents were hopeful about the successful control
of COVID-19 [33]. The flare-up of COVID-19 can
prompt social stigma toward individuals who are
susceptible or individuals discharged from COVID-19
isolate despite the fact that they are not viewed as a
hazard for spreading the infection to other people [34].
In the current study, more than 70% negated that
somebody who has complete the isolation and
quarantine requirement or has been free from isolation
can transfer infection to other individuals. Only 32.51%
blamed that people diagnosed with the infection are
themselves responsible to cause their condition. Their
attitude of accusing the patient for their condition might
be due to the fact that common people in Pakistan is not
taking the issue seriously. There is a lack of preventive
practices taken by the public in spite of strong selfquarantine recommendation by the government; the
COVID-19 cases in Pakistan are consistently expanding
[4]. In the current study, about 98% of healthcare
workers who participated in the study were likely to use
PPE, as recommended by WHO to protect themselves
when dealing with any patient or suspected individual.
Health worker rights include the expectation that
employers in health facilities provide information,
instruction, and training on occupational safety and
health, including; refresher training on infection
prevention and control (IPC) and the use, putting on,
taking off and disposal of PPE. The Pakistani National
Institute of Health (NIH) has played its role in
disseminating the protocols with respect to COVID-19,
likewise, it has launched a public awareness campaign
through the Ministry of Health official websites and
other ways of mass communication [35]. These
includes the utilization of PPE and facemasks, the
treatment of suspected cases, test collection and
transport through infection transport medium, and
sufficient hand and body cleanliness, and so on [36].
1122
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The recommendations put emphasis that HCPs should
accept the responsibility to make sure that all essential
preventive and protective measures are taken to reduce
occupational safety and health risks. They should
follow established occupational safety and health
procedures, avoid exposing others to health and safety
risks and participate in employer-provided occupational
safety and health training [37]. However, in real
scenario the shortages of PPE in the country are leaving
doctors, pharmacists, nurses, and other frontline
workers dangerously ill-equipped to care for COVID19 patients, since there is a limited access to supplies
such as gloves, medical masks, respirators, goggles,
face shields, gowns, and aprons in the health care
settings [38]. Without secure supply chains, the risk to
healthcare workers to be affected from the infection is
obvious. It is not possible to stop COVID-19 without
protecting health workers first. The government must
act quickly to boost supply, develop incentives for
industry to ramp up production, ease export restrictions,
and put measures in place to stop speculation and
hoarding [39].
The present study depicted the positive relationship
among knowledge, attitude, and practice of HCPs with
COVID-19. Taking this into account, it could be
expected that HCPs with a progressively more positive
approach towards COVID-19 are motivated to look for
additional information towards the infection. The
explanation of this association could be clarified by the
hypothesis of Reasoned Action [40]. Though, future
examinations would be required to build up a deeper
understanding of what stimulates both the knowledge
and the attitude of the HCPs.
Conclusions
HCPs in the current study showed an optimistic
attitude and were knowledgeable about COVID-19, yet
there is a scope to improve in particular knowledge
areas including the possible diagnosis and management
of infection. The study recommends establishing
extensive health education campaigns for HCPs to fill
the gap between the existing and the requisite advanced
knowledge by emphasizing on less conversant areas.
Likewise, the current priority for governments given the
virus outbreak requires supportive health policies and
strengthening frontline services for a pandemic
response.
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