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Abstract 
    Background: The Coronavirus disease (COVID-19) has created chaos across the globe. Health care workers having close contact 
with infected individuals play a decisive role in infection control. This study assessed the level of knowledge, attitude, practice (KAP) 
and perceived stress among health care workers of Karachi, Pakistan. 
   Methods: A cross sectional study was performed between March 11, 2020 and March 25, 2020 among health care workers of Karachi, 
Pakistan. Data were collected through an online, self-administered questionnaire. The level of KAP was categorized using modified 
Bloom’s cut off point. Chi-square test, independent sample t test, and one-way ANOVA were used to analyze the data with Statistical 
Package for Social Sciences (SPSS) version 24.0. 
   Results: A total of 304 health care workers responded to the survey. The most popular source of information was found to be 
TV/radio/newspaper. Although 54.3%, 75%, and 58.9% respondents had good knowledge, good attitude, and good practice, respectively, 
more than 40% of respondents did not use gloves during patient interaction. Most of participants rated their level of knowledge as 
moderate and were inclined towards the need for more training. Around 80% of participants had either moderate stress or severe 
perceived stress. 
   Conclusion: Our study revealed a relatively good level of KAP among respondents, but there is a need for further training programs. 
This study yielded high stress levels among respondents, with personal and family safety being the main concerns. The government 
should, therefore, take proper measures to alleviate the stress levels to provide a strong frontline force. 
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Introduction 
The ongoing novel coronavirus disease (COVID-19) 

pandemic is a highly contagious and rapidly changing dis-
ease caused by a newly discovered virus, belonging to beta-

coronavirus family  which includes Severe Acute Respira-
tory Syndrome Coronavirus (SARS-CoV) and Middle East 
Respiratory Syndrome Coronavirus (MERS-CoV) (1-3). A 
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↑What is “already known” in this topic: 
In an outbreak of a pandemic like Coronavirus disease (COVID‐
19), the health care workers (HCWs) face significant physical 
and mental burdens. They have to deal with infected individuals 
and at the same time try to increase public awareness about the 
disease and preventive measures.   
 
→What this article adds: 

This study showed the level of knowledge, attitude, and practice 
(KAP) among HCWs of Karachi was comparatively good. 
Doctors had better KAP. Most of participants had either 
“moderate” or “severe” perceived stress levels. Stress scores 
were associated with HCWs’ age, gender, years of experience, 
having children, and living status.  
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previous study published after past outbreaks of other coro-
navirus specie has warned of a possible reemergence of a 
similar outbreak in the future, on account of the presence of 
SARS-CoV like viruses in bats (4). The novel coronavirus, 
formerly known as the 2019-nCoV, was renamed by the In-
ternational Committee on Taxonomy of Viruses as Severe 
Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-
2), which first emerged in Wuhan, China, in December 
2019 as a cluster of respiratory illnesses (1, 2). 

Owing to serious health threats and rapid and unceasing 
transmission of virus across various countries, the World 
Health Organization (WHO) announced the COVID-19 
outbreak as the sixth public health emergency of interna-
tional concern on January 30, 2020, and as a pandemic on 
March 11, 2020 (2, 5). COVID-19 mainly spreads via res-
piratory droplets and around 20% of the cases can result in 
very serious conditions like acute respiratory distress syn-
drome (ARDS), septic shock, and multiorgan failure, and 
2% can be fatal (3). Currently, no vaccine or drug treatment 
is available (6). Therefore, the only way to tackle the situa-
tion is to correctly practice the infection prevention and 
control guidelines. Apart from the physical effects, it can 
also result in serious psychological and social conse-
quences (7). 

As reported by the WHO, by May 31, 2020, there had 
been more than 5.9 million confirmed COVID-19 cases and 
368 000 deaths due to COVID-19 across the globe, 64 496 
confirmed cases, and 1483 deaths of which are confined to 
Pakistan (8). In Pakistan, the first case of coronavirus was 
reported on February 26, 2020 and the number of con-
firmed cases increased to 10 000 on April 23, 2020 (8). On 
May 31, 2020, COVID-19 cases have jumped to 64 496 (8). 
This highlights that COVID-19 case trajectory continues to 
constantly and rapidly rise within Pakistan. 

Pakistan is facing serious health threats. Health care 
workers (HCWs) being on the frontline and in direct con-
tact with COVID-19 patients, are at high risk of getting in-
fected because of their continued exposure at health facili-
ties (9). As COVID-19 cases are persistently rising, it 
places greater responsibility on HCWs, ultimately increas-
ing physical and mental burden. According to a study, 
around 20% of health care professionals have become in-
fected in Italy (10). A study from China has shown that 
71.5% of HCWs had symptoms of distress (11). Studies 
conducted during past outbreaks have also reported that an 
increasing number of cases, increased workload, lack of 
disease treatment, fear of being infected, transmitting it to 
their family, stigmatization, and overwhelming media news 
were potentially distressing for HCWs (11). 

HCWs are also being approached for raising awareness 
among the general population; therefore, as a prerequisite, 
HCWs should have adequate knowledge. A study con-
ducted among HCWs in Saudi Arabia revealed poor 
knowledge and infection control practice towards MERS-
CoV (12). HCWs' stress may also influence their efficacy 
in a pandemic situation; hence, recognizing the stressors is 
of utmost importance to develop approaches to cope with 
them. Moreover, very few studies on COVID-19 have been 
conducted on HCWs in Karachi, Pakistan. Therefore, as-
sessing the perceived stress, awareness, and preparedness 

of HCWs is imperative in COVID-19 prevention and con-
trol. Hence, this study aimed to assess the level of 
knowledge, attitude, practice (KAP), and perceived stress 
among the health care workers of Karachi, Pakistan, during 
the COVID-19 pandemic.  

 
Methods 
This descriptive, analytic cross sectional survey was con-

ducted between March 11, 2020 and March 25, 2020 
among HCWs employed in public and private health care 
sector, in Karachi, Pakistan. The population targeted con-
sisted of HCWs, including doctors, nurses, and allied health 
professionals. HCWs who have been out of practice during 
COVID-19 outbreak due to any reason were excluded. A 
health care worker (HCW) is defined as the one who is di-
rectly or indirectly involved in the process of delivering 
health care services to the sick and injured (13). Allied 
health professionals are the wide range of health profes-
sionals who are neither physicians nor nurses but play a sig-
nificant supportive role in providing health services and can 
be categorized into technicians and technologists (14). 

 Sample size was calculated to be 384 based on the as-
sumption that 50% of the health care workers had sufficient 
knowledge regarding the novel coronavirus disease 
(COVID-19), which was increased to 800 to obtain maxi-
mum responses. For data collection, participants were re-
cruited through the social media groups of health profes-
sionals. We approached 800 participants through their so-
cial media accounts, including 400 doctors, 240 nurses, and 
160 allied health professionals. The questionnaire link was 
sent only to those who responded and agreed to participate 
in the survey to ensure quality. Out of the 800 participants 
approached, 304 completed the survey, including 180 doc-
tors, 76 nurses, and 48 allied health professionals, with an 
overall response rate of 38%. Consent was obtained by all 
participants, and confidentiality and anonymity were main-
tained. 

The self-administered questionnaire was formulated after 
going through current information, guidelines by WHO, 
and relevant data available on the topic (6, 12, 15, 16). The 
questionnaire was made available online via Google forms. 
A preliminary survey to 10 participants was conducted to 
validate and modify the questionnaire accordingly. The fi-
nal version of the questionnaire was divided into 6 main 
sections: sociodemographic, knowledge, attitude, practice, 
stress, and training requirements regarding emerging infec-
tious diseases. The sociodemographic section included 
questions about general details of respondents, such as age, 
gender, professional status, years of experience, marital sta-
tus, living arrangements, and sources of knowledge. The 
knowledge section consisted of 16 items that aimed at as-
sessing the knowledge about incubation period, transmis-
sion, fatality rate, symptoms, risk factors, and treatment of 
COVID-19. In the attitude section, 6 items were used to as-
sess respondents’ perception towards the spread, severity, 
and prevention of COVID-19. In the subsequent section, 5 
items of practice were used to evaluate the compliance of 
infection control and preventive measures. This was fol-
lowed by the perceived stress section, comprising 10 items 
that inquired about potential factors that could have been 
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the stressors among respondents during the COVID-19 out-
break. The last section consisted of 2 items that explored 
the perception of HCWs regarding the level of their 
knowledge and the need of educational courses about 
COVID-19 and other emerging infectious diseases. 

For the knowledge section, every correct answer was as-
signed one point and incorrect or uncertain (don’t know) 
response zero point. The expected knowledge score was be-
tween 0 to 16 points. In the attitude section, each item was 
scored on a 5-point Likert scale, ranging from one (strongly 
disagree) to 5 (strongly agree). The attitude score was ob-
tained by adding scores of all items, ranging from 6 to 30 
points. High attitude scores signified positive attitude and 
low scores negative attitude. For the practice section, a 
score of one was allotted for choosing the answer reflecting 
good practice and 0 for choosing the answer reflecting poor 
practice. The expected practice score was between 0 to 5 
points. HCWs’ KAP levels were categorized as ‘good’, 
‘moderate’, and ‘poor’ based on modified Bloom’s cut off 
point (17). Respondents with KAP scores of 80%-100% 
were considered as good, while respondents within the 
range of 50%-79% were classified as moderate, and scores 
of < 50% were grouped as poor. 

The perceived stress section consisted of 10 items, each 
of which was scored on a Likert response scale ranging 
from 0 (never) to 4 (always). The perceived stress score was 
obtained by adding scores of all items, ranging from 0 to 40 
points. High scores signified high levels of perceived stress, 
while low scores indicated lower levels of perceived stress. 
The internal consistency coefficient (Cronbach’s α) for se-
verity of stress was 0.92. The level of perceived stress 
among HCWs was categorized as 'no stress’, ‘mild stress’, 
'moderate stress', and 'severe stress'. Respondents with per-
ceived stress scores of 76%-100% were considered as hav-
ing severe stress, those with scores of 51%-75% as having 
moderate stress, while respondents with scores ranging 
from 26%-50% as having mild stress, and scores between 
0%-25% as having no stress. 

Data were tabulated in Microsoft Excel 2016 and ana-
lyzed using Statistical Package for Social Sciences (SPSS) 
version 24.0 (IBM Corp., Armonk, NY). Descriptive statis-
tical analysis, including frequencies, percentage, mean, and 

standard deviations were used for categorical and continu-
ous variables, respectively. The chi-square test, independ-
ent sample t test, and one-way ANOVA were performed to 
determine the association between sociodemographic vari-
ables, KAP, and perceived stress levels. A p-value <0.05 
was considered statistically significant. 

 
Results 
The study comprised a total of 304 health care workers; 

more than half of whom were doctors and females (59.2% 
and 54.6%, respectively). The mean age of participants was 
34.32±8.51, while the mean years of experience were 
8.13±7.15. Around two-thirds of the study population was 
married and out of those, three-fourths of the participants 
had children. Most of health care workers were living with 
their families at the time of COVID-19 outbreak. The de-
mographics of the study participants are summarized in Table 
1. 

Knowledge and attitude of participants was assessed 
about coronavirus disease as shown in Table 2. Also, most 
of participants (n=274) correctly identified mode of trans-
mission, while only half of them knew the fatality rate of 
COVID-19. Around 80% of health care workers either 
agreed or strongly agreed that the government should iso-
late infected patients in special hospitals. Of the 304 partic-
ipants, 47.7% agreed while 31.9% strongly agreed that after 
COVID-19 outbreak, they will be keener to apply infection 
prevention and control measures. 

Health care workers were also inquired regarding symp-
toms and risk factors of COVID-19 as shown in Figure 1. 
Most of the participants were aware of fever (91.8%), dry 
cough (91.4%), and shortness of breath (90.1%) as being 
the predominant symptoms of coronavirus disease. Simi-
larly, a preponderance among the responses regarding the 
risk factors “close contact with infected individuals” 
(95.4%) and “travelers from infected countries” (91.4%) 
was observed. 

The participants were inquired about the sources of infor-
mation regarding coronavirus disease and the major sources 
were found to be TV/radio/newspaper, social media, and 
WHO website, respectively, as shown in Figure 2. 

The participants of the study were questioned regarding 

 
Table 1. Socio-demographics of the study population (n = 304) 

                            Health care workers p-valuea

  Doctors 
N (%) 

Nurses 
N (%) 

Allied health professionals 
N (%) 

Total 
N (%) 

 

Number of participants  180 (59.2) 76 (25.0) 48 (15.8) 304 (100.0)  
Age (mean) ± SD  35.24±8.97 31.74±7.45 34.96±7.61 34.32±8.51 0.01 
Gender Female 93 (51.7) 49 (64.5) 24 (50.0) 166 (54.6) 0.13 
 Male 87 (48.3) 27 (35.5) 24 (50.0) 138 (45.4)  
Years of experience (mean) ± SD  8.42±7.78 6.42±5.54 9.75±6.47 8.13±7.15 0.03 
Marital status Yes 120 (66.7) 50 (65.8) 32 (66.7) 202 (66.4) 0.99 
 No 60 (33.3) 26 (34.2) 16 (33.3) 102 (33.6)  
Have children Yes 91 (75.8) 34 (68.0) 24 (75.0) 149 (73.8) 0.56 
 No 29 (24.2) 16 (32.0) 8 (25.0) 53 (26.2)  
Living with family at the time of  Yes 148 (82.2) 70 (92.1) 34 (70.8) 252 (82.9) 0.01 
COVID-19 outbreak No 32 (17.8) 6 (7.9) 14 (29.2) 52 (17.1)  

SD: Standard deviation 
aCalculated using chi-square for categorical data and one-way ANOVA test for continuous data; p-value of <0.05 was considered statistically significant. 
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their practices related to infection control measures as rec-
ommended by WHO. The best practice was observed in use 
of masks, as around 90% of health care workers responded 

that they wear either surgical or N-95 masks during patient 
contact, whereas the worst practice was found in use of 
gloves, where more than 40% of participants admitted that 

Table 2. Knowledge and attitude of health care workers about COVID-19 
Knowledge about COVID-19 
 Correct 

N (%) 
Incorrect 

N (%) 
Don't know 

N (%) 
Is Novel Coronavirus disease (COVID-19) same as Severe Acute Respiratory Disease 
(SARS) and Middle East Respiratory Syndrome (MERS)? 

147 (48.4) 46 (15.1) 111 (36.5) 

The incubation period of COVID-19 is 1-14 days? 235 (77.3) 5 (1.6) 64 (21.1) 
COVID-19 is transmitted through small air droplets? 274 (90.1) 5 (1.6) 25 (8.2) 
According to WHO the fatality rate of COVID-19 is 2%? 159 (52.3) 32 (10.5) 113 (37.2) 
Is there any vaccine or drug treatment for COVID-19? 194 (63.8) 19 (6.3) 91 (29.9) 
Are antibiotics effective against COVID-19? 199 (65.5) 34 (11.2) 71 (23.4) 
Attitude about COVID-19 
 Strongly disagree 

N (%) 
Disagree 

N (%) 
Neutral 
N (%) 

Agree 
N (%) 

Strongly agree
N (%) 

Overcrowding in emergency department and poor hand 
hygiene contributes to risk of healthcare workers being 
infected with COVID-19 

8 (2.6) 0 (0.0) 41 (13.5) 144 (47.4) 111 (36.5) 

Lack of knowledge about mode of transmission and in-
fection control measures contributes to increased risk 
of COVID-19 

7 (2.3) 3 (1.0) 41 (13.5) 158 (52.0) 95 (31.3) 

COVID-19 is more dangerous than common flu 6 (2.0) 10 (3.3) 63 (20.7) 167 (54.9) 58 (19.1) 
After COVID-19 outbreak, you are keener to apply in-
fection prevention and control measures 

8 (2.6) 0 (0.0) 54 (17.8) 145 (47.7) 97 (31.9) 

Government should arrange awareness sessions to pre-
vent infection 

6 (2.0) 0 (0.0) 62 (20.4) 146 (48.0) 90 (29.6) 

Government should isolate infected patient in special 
hospitals 

8 (2.6) 0 (0.0) 46 (15.1) 137 (45.1) 113 (37.2) 

 

 

Fig. 1. Knowledge regarding symptoms of COVID-19 (top), knowledge regarding risk factors of COVID-19 (bottom) 
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they do not perform this practice routinely during patient 
contact (Fig. 3). 

Table 3 shows the knowledge, attitude, practice, and per-
ceived stress scores of the study population. More than half 
of all health care workers had "good knowledge", whereas 

around two-thirds of doctors and only one-third of allied 
health professionals scored "good knowledge". It was 
found that females and those living with family had better 
knowledge scores than males and those who were living 
without their families (p<0.05). Most of doctors, nurses, 

          
Fig. 2. Sources of information regarding COVID-19 
 

        
Fig. 3. Infection control practices of health care workers 
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Table 3. Knowledge, attitude, practice, and perceived stress scores of the study population 

                      Health care workers p-valuea 
  Doctors 

N (%) 
Nurses 
N (%) 

Allied health professionals 
N (%) 

Total 
N (%) 

 

Number of participants  180 (59.2) 76 (25.0) 48 (15.8) 304 (100.0)  
Knowledge scoreb Good knowledge  116 (64.4) 33 (43.4) 16 (33.3) 165 (54.3) 0.00 
 Moderate 

knowledge  
56 (31.1) 31 (40.8) 12 (25.0) 99 (32.6)  

 Poor knowledge  8 (4.4) 12 (15.8) 20 (41.7) 40 (13.2)  
Attitude scoreb Good attitude  145 (80.5) 57 (75.0) 26 (54.2) 228 (75.0) 0.00 
 Moderate attitude  28 (15.6) 18 (23.7) 22 (45.8) 68 (22.4)  
 Poor attitude  7 (3.9) 1 (1.3) 0 (0.0) 8 (2.6)  
Practice scoreb Good practice 119 (66.1) 38 (50.0) 22 (45.8) 179 (58.9) 0.00 
 Moderate practice  34 (18.9) 26 (34.2) 8 (16.7) 68 (22.4)  
 Poor practice  27 (15.0) 12 (15.8) 18 (37.5) 57 (18.8)  
Perceived stress score  No stress 2 (1.1) 1 (1.3) 10 (20.8) 13 (4.3) 0.00 

 Mild stress 22 (12.2) 12 (15.8) 14 (29.2) 48 (15.8)  
 Moderate stress 87 (48.3) 41 (53.9) 8 (16.7) 136 (44.7)  
 Severe stress 69 (38.3) 22 (28.9) 16 (33.3) 107 (35.2)  

aCalculated using chi-square for categorical data; a p-value <0.05 was considered statistically significant. 
bScores were based on modified Bloom's cut off point. 
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and allied health professionals (80.5%, 75.0%, 54.2%, re-
spectively) had "good attitude". Similarly, more than half 
of health care workers practiced almost all infection control 
measures and had "good practice". Good practice was fol-
lowed majorly by doctors (66.1%), then nurses (50%), and 
least by allied health professionals (45.8%). Practice scores 
were statistically significant for marital status, living status, 
and gender (p<0.05), while attitude scores were statistically 
significant for marital status and years of experience 
(p<0.05). Stress levels were highest among doctors, with 
38.3% having severe stress and 48.3% moderate stress. 
Around 80% of participants had perceived "moderate 
stress" or "severe stress" (Table 3). 

The respondents were further questioned regarding their 
level of knowledge and training requirement concerning 
COVID-19 and other emerging infectious diseases. More 
than half of health care workers rated their level of 
knowledge as "moderate" and most of the population 
(n=236; 78%) was inclined towards need of training (Fig. 
4). Figure 4 also shows that most of those health care work-
ers who were living with family at the time of COVID-19 
pandemic had a "good practice", while most who were liv-
ing without families had a "poor practice". Practice score 
had a statistically significant association with living status 

of participants (p<0.05). 
We observed a statistically significant association be-

tween the participants’ age, gender, years of experience, 
having children, and living with or without family with per-
ceived stress scores (Table 4). Almost half of our respond-
ents (42.8%) claimed that lack of personal protective equip-
ment (PPE) would often lead to stress, and 42.1% of health 
care workers admitted that they often feel stressed because 
they could transmit COVID-19 to their family or friends. 
Around one-third of participants blamed the lack of vac-
cination and treatment to often cause them stress. Partici-
pants who were younger, were females, had fewer years of 
experience, had children, and were living with their fami-
lies at the time of COVID-19 pandemic had more stress 
than their counterparts. No statistically significant relation-
ship was found between marital status and perceived stress 
scores of participants (Table 4). 

Figure 5 shows the association of perceived stress scores 
with attitude and practice (p<0.05) of health care workers. 
Participants with a higher level of stress mainly had better 
attitudes and practices; 93% and 85% of health care work-
ers with "good attitude" and "good practice", respectively, 
had either perceived "moderate stress" or "severe stress".  

 

 

 
aPractice scores was based on modified Bloom's cut off point. 
 
Fig. 4. Level of knowledge and requirement of training regarding COVID-19 and other emerging infectious diseases according to health care workers 
(top), practice scoresa for health care workers who are living with or without family (bottom). 
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Discussion 
In the outbreak of a pandemic like COVID‐19, the HCWs 

who form the front line force are risking their own lives in 

the process, are at risk of infection and psychological dis-
tress (9, 11). Not only do they have to be present to cater to 
the infected patients, but they are also being approached to 
increase awareness about the disease in the population and 

Table 4. Perceived stress scores of the study population 
                                             Perceived stress score p-valuea 
  No stress 

N (%) 
Mild stress 

N (%) 
Moderate stress 

N (%) 
Severe stress 

N (%) 
Total 
N (%) 

 

Age (mean)±SD  40.46 ± 9.20 32.17 ± 8.86 33.36 ± 8.72 35.77 ± 7.47 34.32 ± 8.51 0.00 
Gender Female 3 (23.1) 34 (70.8) 68 (50.0) 61 (57.0) 166 (54.6) 0.01 
 Male 10 (76.9) 14 (29.2) 68 (50.0) 46 (43.0) 138 (45.4)  
Years of experience 
(mean)±SD 

 12.15 ± 7.58 6.85 ± 6.01 6.72 ± 6.35 10.00 ± 7.96 8.13 ± 7.15 0.00 

Marital status Yes 8 (61.5) 28 (58.3) 85 (62.5) 81 (75.7) 202 (66.4) 0.09 
 No 5 (38.5) 20 (41.7) 51 (37.5) 26 (24.3) 102 (33.6)  
Have children 
 

Yes 2 (25.0) 21 (75.0) 59 (69.4) 67 (82.7) 149 (73.8) 0.00 

 No 6 (75.0) 7 (25.0) 26 (30.6) 14 (17.3) 53 (26.2)  
Living with family at 
the time of COVID-19  

Yes 7 (53.8) 40 (83.3) 111 (81.6) 94 (87.9) 252 (82.9) 0.02 

outbreak No 6 (46.2) 8 (16.7) 25 (18.4) 13 (12.1) 52 (17.1)  
SD: Standard deviation 
aCalculated using chi-square for categorical data and one-way ANOVA test for continuous data; p-value of <0.05 was considered statistically significant. 
 

 

 
aAttitude was scored based on modified Bloom's cut off point. 
bPractice was scored based on modified Bloom's cut off point. 
Values on top of bar chart shows number of participants.  
 
Fig. 5. Perceived stress scores compared with attitudea of health care workers (top), perceived stress scores compared with practiceb of health care workers 
(bottom). 
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describe various preventative measures. These HCWs hav-
ing close contact with infected patients play a decisive role 
in infection control (18). As a higher level of knowledge 
and better practice of HCWs leads to increased awareness 
in general population, we, aimed to assess these parameters 
in people related to different fields of the health care system 
and also inquired about their stress levels to evaluate the 
effect this pandemic is having on them in Pakistan (5). 

Our study found that more than half of HCWs have “good 
knowledge”, “good attitude”, and “good practices”. These 
results support another study that found 93.2% HCWs with 
good knowledge, the majority with a positive attitude, and 
88.7% with good practice (19). This high level of 
knowledge, attitude, and practice is likely, because at the 
time of this study, the pandemic has already gained im-
mense importance and various measures have been taken to 
increase awareness among people. When we compared dif-
ferent professions, more doctors were found to have good 
knowledge (64.4%), followed by nurses (43.4%). Like-
wise, 80.5% of doctors showed good attitude, while this 
number was lower in allied health professionals (54.2%). 
Good practice was followed majorly by doctors (66.1%), 
then nurses (50%), and least by allied health professionals 
(45.8%). Higher awareness among doctors has also been 
established in another research, where physicians seemed 
to be most aware of the signs and symptoms of COVID‐19, 
indicating that awareness level is linked to the profession 
of an individual (20). 

In accordance with a study conducted on nurses that 
found 56.5% of respondents have knowledge about the dis-
ease transmission and its symptoms, and another research 
conducted in Vietnam which yielded 72.8% of correspond-
ents recognizing the symptoms correctly, the majority of 
HCWs in our study (90.1%) also knew the transmission 
route of COVID‐19 (3, 21). More than 90% recognized fe-
ver, cough, and shortness of breath as symptoms the disease 
presents with, which is in line with another research that 
yielded 85.4% of respondents being aware of the symptoms 
(22). This is understandable as the virus most commonly 
presents with these symptoms; however, other symptoms 
like nausea, vomiting, diarrhea, body aches, and muscle 
pain should also be kept in mind (1). Knowing the risk fac-
tors also helps scrutinize people and more than 70% of 
HCWs identified common risk factors, the most popular 
ones being “close contact with infected individuals” (95%) 
and “travelers from infected countries” (92%). Even though 
the majority answered the responses correctly regarding the 
incubation period (77.3%), only half of the respondents 
(52.3%) knew the fatality rate correctly, which can be a ma-
jor barrier in explaining to the population the gravity of the 
prevailing condition.  

Similar to a study that reported 98.2% HCWs agreeing to 
the fact that COVID-19 patients should be kept in isolation, 
82.3% of our respondents also agreed to this (3). The un-
derstanding of the need to isolate patients well reflects the 
knowledge of transmission that workers have and how in 
the absence of a vaccine, isolation may be the most effec-
tive method of prevention. Furthermore, 83.9% of partici-
pants agreed that overcrowded emergencies and poor hand 
hygiene increase the risk of infection, while 31.3% strongly 

agreed that it was lack of knowledge that led to increased 
risk of infection. The results are in line with a research that 
found a high proportion of respondents who agreed that 
emergency department overcrowding, poor hand hygiene, 
and lack of mask use contributed to the risk of HCW being 
infected with MERS-CoV (12). The same research also 
identified a large majority of participants who reported they 
were more eager to apply infection control measures since 
the onset of MERS-CoV in the Kingdom of Saudi Arabia 
(12). However, the fact that only 31.9% of HCWs in our 
study strongly agreed to continue to apply preventative 
measures after the outbreak means that there is still a dire 
need to inculcate good hygiene habits in HCWs to prevent 
future outbreaks. 

The major sources of information regarding the disease 
were found to be TV/radio/newspaper, social media, and 
the WHO website in decreasing order of popularity, which 
is in contrast to another study that found social media to be 
the number 1 source for seeking information (3). The rea-
son for this difference could be the increasing campaigns 
that are encouraging people to use more reliable sources of 
information and discouraging people from blindly believ-
ing unverified information on social media platforms. A 
number of researches have highlighted the negative impact 
of fake news surfacing over media on the population. An 
example is how media headlines like “China kids stay 
home” and “China is the real sick man of Asia” have misled 
members of the public and increased racial discrimination 
against individuals of Chinese descent outside China (23). 
Another example is the spread of fake news regarding the 
use of alcohol-based beverages being useful in the treat-
ment of COVID‐19 in Iran (24). Because the beverages 
have to be smuggled in Iran to be consumed, several pa-
tients ended up with methanol intoxication (24). 

Among various preventive practices employed, wearing 
masks was found to be the most popular (about 90%), fol-
lowed by avoidance of public facilities and handshakes 
(80%). Around 70% of respondents followed hand hygiene 
and washed their hands after patient contact. This is in con-
trast with another research conducted during the MERS 
outbreak that found handwashing to be the most popular 
practice and only half of the respondents stated that they 
wear masks (12). Unfortunately, more than 40% of our re-
spondents stated that they do not use gloves during patient 
interaction, which is possible because of lack of habit 
among HCWs, as it is not a common practice in Pakistan to 
wear gloves during clinics. Furthermore, the lack of re-
sources, especially in government/public sector hospitals, 
may also be a barrier towards following all preventative 
measures. 

Even though the most (78%) of participants assessed 
their knowledge to be ‘moderate’, it was reassuring to see 
that they were inclined towards the need for further train-
ing. This is consistent with another research in which the 
most of the HCWs (≥72.3%) indicated they are in need of 
educational courses and training about the MERS-CoV, 
Ebola, and other emerging infectious diseases (12). When 
practices were compared, people living with families had 
better practices than those living without a family. This is 
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understandable because of the greater sense of responsibil-
ity that comes with having a family and the fear that they 
may spread the infection to their loved ones, especially the 
more susceptible members of the family. 

Our study also yielded high levels of stress among 
HCWs; 44.7% with moderate stress and 35.2% with severe 
stress. Compared to this, a study reported more than 70% 
of HCWs to have reported psychological distress (11). Dis-
tress may be due to feelings of vulnerability and concerns 
about health of self, spread of the virus, health of family 
and others, inadequate knowledge about the virus, in-
creased workload, overwhelming media news, and stigma-
tization (9, 11, 12). Almost half of our respondents (42.8%) 
claimed that lack of PPE would often lead to stress, while 
around one- third of participants blamed the lack of vac-
cination and treatment to often cause stress. This is in line 
with a study on MERS where safety was found to be the 
main concern for health care workers (16). 

Stress levels were highest among doctors (38.3% with se-
vere stress and 48.3% with moderate stress), while most 
nurses (53.9%) had moderate stress. Among allied health 
professionals, 33.3% had severe stress. The study finds that 
the doctors among rest of the medical staff had greater level 
of responsibility and having better understanding of the dis-
ease and associated risks, which may have led to higher 
level of stress.  

Furthermore, stress levels were found to be higher in par-
ticipants who were younger, were females, had fewer years 
of experience, had children, and were living with their fam-
ilies. Being female as one of the risk factors for developing 
stress symptoms has already been established in previous 
research (9). People, particularly parents, had greater stress 
levels as they feared the spread of disease to their children 
who are more prone to contracting the disease and incurring 
death, which was asserted by countrywide awareness pro-
grams. To support this argument, about 42.1% of respond-
ents of our survey feared transmitting the disease to their 
family members and friends. Few risk factors to increase 
the stress are lower levels of specialized training, prepared-
ness, and job experience, which can be associated with the 
fact that such pandemic occurs once in a lifetime and man-
aging such a situation becomes difficult considering its rar-
ity (25). Finally, young individuals, who represent half of 
the population of the country, are also susceptible to this 
virus due to the exposure yielded while managing the daily 
outdoor activities like grocery shopping, etc. No associa-
tion was, however, found between marital status and stress 
levels. 

Importantly, our study yielded that higher stress levels 
lead to a better attitude and good practices as 93% and 85% 
of HCWs with "good attitude" and "good practice" had 
moderate to severe stress levels. This means that the more 
the respondents cared about the disease, the more they tried 
to prevent it from spreading. 

Considering the findings of this research, we have pro-
posed a few measures that may be taken to ease the battle 
against the coronavirus. Firstly, as a study suggested that 
infected HCWs form an important group in spreading the 
disease, the authorities should give immense importance to 
protecting HCWs from contracting the disease (26). This 

may be done by providing them with adequate personal 
protective equipment (such as masks, shields, proper attire, 
etc.). Following this will not only protect HCWs from the 
disease but as suggested by a study, assurance of personal 
safety is one of the major factors that will help alleviate 
stress levels among health care workers (16). Measures be-
ing taken to mitigate disease should also be made clear to 
decrease the stress. 

The inclination of HCWs towards needing more training 
is good news in times of a pandemic for which no vaccine 
has yet been approved. HCWs should be promoted towards 
conducting research on various treatments and trying to de-
vise vaccination for the virus; in the meanwhile, seminars 
should be conducted by professionals to provide them with 
authentic information regarding the virus. Gaining authen-
tic information is also immensely important as during the 
ongoing pandemic, the spread of misinformation may lead 
to xenophobia (2). On an individual level, using stringent 
protective measures universally for all patients, using dis-
posable scrubs at work, and minimizing outside exposure 
in the form of semi-quarantine are few of the measures that 
have shown to help staff cope with these tough times (16). 

The study faced some limitations worth mentioning. 
First, the survey was conducted online via Google, which 
may have led to recall bias. Second, the questionnaires were 
in English, which may have been a barrier in understanding 
the interviewees. Third, the responses recorded were ma-
jorly from urban population, and responses from rural pop-
ulation would be different considering difference in work-
ing conditions. Fourth, the sample was not randomized and 
not matched based on age or gender, etc. Participants with 
preexisting psychiatric or stress-related disorders were not 
considered. Nonresponse bias may exist as the response 
rate in the survey was low. Finally, our study did not dif-
ferentiate responses from front line workers and non-front 
line workers, which may be assessed by future, larger-scale 
studies.  

 
Conclusion 
Our study yielded relatively good knowledge, attitude, 

and practice among HCWs; however, some areas were 
identified that need to be worked on. HCWs were acquiring 
knowledge from relatively less authentic sources, so they 
should be educated about more reliable sources that may be 
used and encouraged to be vigilant in verifying any infor-
mation that they come across before conveying it to others. 
We also found high levels of stress among HCWs, and main 
stressors were found to be personal safety, family safety, 
and lack of information regarding upcoming advances in 
the treatment of COVID‐19. Therefore, the government 
should take measures to mitigate these stress levels to pro-
duce a strong front line force to combat COVID-19. Our 
study suggests that better training programs and promotion 
of preventative measures, along with providing adequate 
PPE and ensuring life safety of HCWs, will most likely help 
in releasing this stress among them, leading to better atti-
tude and practice. 
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