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Abstract: During the last month of 2019 a highly contagious infectious disease caused by a corona virus known as COVID-

19 that identified in Wuhan/China, then the WHO declared the outbreak to be a public health emergency of international 

concern, after two months the disease entered our country with the international travelers and started its rapid spread in our 

society. The level of knowledge of health care workers about COVID-19 is one of the key factors in the battle against COVID-

19 infection. The objectives of this study are to assess Knowledge, attitude, and practice of HCWs at primary health care 

centres regarding COVID-19 infection, also to assess the possible association with the sociodemographic factors of the study 

sample. Method: A cross sectional study was conducted in Babylon governorate/Iraq during the period of lockdown (from 15-

march to15-may 2020) to assess the level of knowledge, attitude and practice of health care workers at the level of primary 

health care centers, by doing a multistage sampling; fifteen primary healthcare centers were selected randomly involving 

specialized and non-specialized family health care centers, a self-administered questionnaire with four aspects was prepared 

(knowledge, attitude, practice and source of information) then distributed to 403 participant. Results: Most frequent age group 

was 30-40 years 141 (35.0%), the study group included 94 (23.3%) physicians & 309 (76.7%) other medical staff. means of 

knowledge, attitude and practice score were (88.5±9.4 SD), (69.2±28.9 SD), (91.5±8.1 SD) respectively, there was a positive 

correlation between knowledge and practice scores (r=.196, p=.000). working in specialized family health care centers was 

found to have a high knowledge score (90.1±9.5 SD, p=0.00), while gender didn’t have significant difference in knowledge 

score. Knowledge about clinical symptoms of COVID-19 was of high percentage (96.3%). Regarding attitude (36.7%) of 

participants agreed that herbals and garlic are beneficial in prevention of the disease. Wearing gloves during the work was the 

most common practice reported (94.3%) followed by wearing face mask during work (91.6%), while (88.1%) performing 

washing hands regularly for 20 seconds. Conclusion: Good knowledge and practice but ordinary attitude among health care 

workers working in primary health care centers, this reflects the rapid spread of information's through TV, radios, websites and 

social medias after the announcement of WHO that this new infectious disease is a pandemic. 
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1. Introduction 

Since December 2019, a new type of coronavirus called 

novel coronavirus (2019-nCoV, or COVID-19) was identified 

in Wuhan, China. The COVID-19 has then rapidly spread to 

all over China and the world [1]. On 30 January 2020, World 

Health Organization (WHO) officially declared the COVID-

19 epidemic as a public health emergency of international 

concern [2]. The novel coronavirus 2019-nCoV is highly 

contagious as compared to SARS-CoV and MERS-CoV. 

Although, fatality rate of MERS-CoV was higher than 

SARS-CoV and 2019-nCoV; however, in a small period of 

time, the 2019-nCoV affected more people worldwide 

compared to SARS-CoV and MERS-CoV [3]. 

COVID-19 cause severe respiratory tract infections in 
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humans, the most common symptoms at the onset of illness 

are fever, cough, fatigue, dyspnea and headache. The median 

incubation period was 6.7 days [4]. 

In Iraq, the first confirmed case reported in 25/2/2020 [5]. 

On 1/3/2020 the Iraqi governorate declared lockdown all 

over the country to limit the spread of this sudden pandemic. 

At time of writing this study unfortunately; total confirmed 

cases in our country is (27352) case, with daily increase of 

(1635) confirmed case/day [6]. 

Health care workers (HCWs) are at the front line of the 

COVID-19 outbreak response and as such are exposed to 

hazards that put them at risk of infection [7]. HCWs were not 

well-prepared for this sudden coronavirus outbreak, 

especially in departments other than infectious diseases [8]. 

Knowledge of a disease can influence HCWs’ attitudes and 

practices, and incorrect attitudes and practices directly 

increase the risk of infection [9]. Understanding HCWs’ 

knowledge, attitudes, and practices (KAP) and possible risk 

factors helps to predict the outcomes of planned behavior 

[10]. 

Because of the lockdown that instituted by the governorate 

authorities; people prefer to go to the PHCC for health issues 

instead of going to hospitals, so this increase the burden on 

HCWs there, the level of knowledge about COVID-19 is one 

of the key factors in the battle against the disease, to our 

knowledge no prior studies have examined this topic in our 

settings. 

So, the objectives of this study are to assess Knowledge, 

attitude, and practice of HCWs at primary health care centres 

regarding COVID-19 infection, also to assess the possible 

association with the sociodemographic factors of the study 

sample. 

2. Methods 

2.1. Study Design & Settings 

A cross sectional study have been conducted to assess the 

knowledge, attitude and practice of health care workers 

(physicians and other health care workers) at primary health 

care centers in Babylon governorate/Iraq towards corona 

virus pandemic from (15-march to 15-may 2020) during the 

period of lockdown. 

2.2. Sampling Method and Sample Size 

The study sample is selected by multistage sampling. The 

first stage done by random selection of three out of five 

primary health care sectors in Babylon governorate, and the 

second stage involves simple random selection of five PHCC 

from each sector. Every HCWs in the selected PHCC is 

eligible to enter the study except those who refused to 

participate and those with incomplete filling of the 

questionnaire. 

The minimal sample size was calculated to be 150 

(according to the cross sectional sample size calculator 

considering alpha error 5% and beta error 5%) [11]. 

2.3. Measurements 

A standardized questionnaire was developed and prepared 

by the researchers according to the WHO and CDC 

guidelines about COVID-19 [12–14]. The questionnaire was 

initially designed in English and then translated into Arabic 

language. Then a pilot study was done to test the 

questionnaire on 15 HCWs who are not included among the 

study participants to determine its acceptability, validity and 

the clarity of the questions, then we modified it accordingly. 

The questionnaire consisted of three parts demographics, 

KAP and source of information (appendix 1). Demographic 

variables included (age, gender, education, occupation, Place 

of residence, type of PHCC and source of information). 

Knowledge part included nine questions, the correct answer 

was assigned 2 points, the unknown answer was assigned 1 

point, and the incorrect answer was assigned 0 point. The 

total knowledge score ranged from 0 to 18 then corrected to 

100%. The attitude part includes two questions regarding 

agreement with use of herbals and garlic in prevention of 

infection and attitude toward those who don’t appreciate the 

risk of the disease, don’t take protective measures and not 

respond to quarantine. The disagree option was going with 

the WHO recommendations and assigned two points for the 

respondents, one point for neutral option and zero point for 

the agree option. Regarding practice section six questions 

that cover the infection prevention measurements and 

practice, and health promotion advices to patients. Two 

points were assigned to those who perform the correct 

practice option, one point to the (sometimes) option and zero 

point to those who don’t do the correct practice. Regarding 

source of information questions participant able to choose 

more than one choice, Then the questionnaires were 

distributed and completed by all participants inside their 

health care centers. 

2.4. Statistical Analyses 

The data were analyzed to evaluate demographic variables, 

knowledge, attitude and practice questions as well as source 

of information. The categorical variables were presented as 

frequencies and percentages. The calculated knowledge, 

attitude and practices scores (continuous variable) are 

described by Mean±SD. The means of the subgroups are 

compared for significance by independent sample t test & 

ANOVA test accordingly. The p value is considered 

significant if it is less than 0.05. The data were analyzed by 

SPSS program version 20. 

2.5. Ethical Consideration 

Ethical approval was obtained from the ethics and research 

committee of Babylon health directorate, verbal consent was 

obtained from all participants. 

3. Results 

Out of total 15 PHCCs randomly selected, 7 were 

specialized family health care centers and 8 non specialized 
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family health care centers. 

Of the study population, a total of 410 HCWs participants 

filled the questionnaire, 7 participants were excluded because 

of incomplete data, and the final sample was 403 participants. 

Among this final sample, the more frequent age group was 

30-40 years 141 (35.0%). About 285 (70.7%) were females 

& 118 (29.3%) were males. The study group included 94 

(23.3%) physicians & 309 (76.7%) other medical staff, as 

shown in (Table 1). 

Table 2 shows the calculated knowledge, attitude and 

practice score of the study group which have a mean of 

(88.5±9.4 SD), (69.2±28.9 SD), (91.5±8.1 SD) respectively. 

Regarding the distribution of knowledge score across the 

sociodemographic factors, the highest Knowledge score was 

in those with age of >50 years old (91.4±7.9 SD, p=.029), 

physicians (90.1±8.6 SD, p=.044), participants with higher 

academic level (92.9±8.4SD, p=.007). 

Interestingly, working in specialized family health care 

centers was found to have a high knowledge score (90.1±9.5 

SD, p=0.00), while gender didn’t have significant difference 

in knowledge score as shown in (Table 1). 

As demonstrated in (Table 3), High percentage of 

knowledge about clinical symptoms of COVID-19 (96.3%) 

was found while the lowest percentage (64.5%) with chlorine 

solution inactivity 24 hours after its preparation. 

Attitude section as shown in (Table 4), Most of 

participants (83.6%) disagree with those who don’t 

appreciate the risk of the disease, don’t take protective 

measures and not respond to quarantine, while nearly equal 

percentage of responses regarding attitude about the use of 

herbals and garlic as preventive measures. 

Wearing gloves during the work was the most common 

practice reported (94.3%) followed by wearing face mask 

during work (91.6%), while (88.1%) performing washing 

hands regularly for 20 seconds (Table 5). 

Table 6 highlights that there was a positive correlation 

between knowledge and practice scores (r=.196, p=.000). 

It can be seen in (Figure 1) the distribution of the source of 

information. The main sources of COVID-19 information 

were from the official Internet websites (Iraqi ministry of 

health, WHO, CDC) with a percentage of (84.6%). 

4. Discussion 

As COVID-19 infection grows up all over the world and in 

our Iraqi community, it became a hot topic for social media 

and TV. The Iraqi health ministry and its related health 

directorates in all over the country initiate intensified health 

campaigns and educating materials about this rapidly 

spreading disease. 

As stated in the introduction, the research was carried out 

in order to assess Knowledge, attitude, and practice of HCWs 

at primary health care centres regarding COVID-19 infection, 

the overall knowledge score of the study sample was good 

(88.5±9.4 SD) corrected to 100% and this reflect good 

interest of HCWs about the subject due its seriousness and 

rapid spread all over the world, this was consistent with 

previous result by Zhou M. et al (89%) [10]. 

The predominant gender in our sample was female (70.7%) 

but the knowledge score wasn’t differing significantly from 

male (p=.339), this may reflect the education equality in our 

community. Doctors showed higher Knowledge score 

(90.1±8.6 SD, p=.044), and this goes with a study done in 

Henan/China [10]. 

Interestingly, knowledge score of HCWs who work in a 

specialized family health care centres was significantly 

higher than those who work in non-specialized centres 

(p=.000), this due to good training programs and intensified 

CME activities, in addition to presence of board and diploma 

certified doctors in these centers. 

The typical symptoms of COVID-19 are fever, sore throat, 

fatigue, cough or dyspnea [15], the vast majority of the 

participant (96.3%) had good knowledge about the clinical 

features of the disease, this matches previous findings by 

Zhong et al. (96.4%); who also reported that (94.0%) of his 

study sample knows that there is no special medication but 

supportive management [16], which concurred with our 

finding (90.6%). 

Most COVID-19 cases in children are not severe, serious 

COVID-19 illness resulting in hospitalization still occurs in 

this age group. Social distancing and everyday preventive 

behaviors remain important for all age groups as patients 

with less serious illness and those without symptoms likely 

play an important role in disease transmission [17–19], in our 

study (83.4%) reported (NO) answer to the question (K8; 

children & young peoples should not take the protective 

measures), and this was lower than what was found by Zhong 

et al. [16]. 

Chlorine solutions will gradually lose strength, so fresh 

solutions must be prepared frequently, and diluted solutions 

should be replaced after 24 hours as documented by WHO 

[20, 21], More than half of participants (64.5%) knew that 

diluted chlorine solution is not active after 24 hours of 

preparation. 

In spite of wide spread of herbals and garlic use in our 

society [22], nearly one third of participants (36.7%) agreed 

that herbals and garlic are beneficial in prevention of the 

disease, this was less than what was reported by Alzoubi et al. 

(42.7%) from Jordan [23]. The WHO was considered the use 

of garlic and herbals as myth, and responded against this 

misinformation and rumours through ‘myth busting’ on 

WHO’s social media and its website [24–26]. 

Most of participants (83.6%) disagreed with those who 

don’t respond to the protective measures and quarantine, 

quarantine (with maintenance of dignity, human rights and 

fundamental freedom of people) is an important measure in 

delaying the peak of the epidemic in the region where local 

transmission is going on. 

The study resulted in an overall good practice in infection 

control and prevention of the disease and health education to 

patients attending PHCs (practice score=91.5±8.1 SD) 

corrected to 100%. 

Most of health care workers followed the WHO 

recommendations in infection control and prevention regarding 
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wearing face masks (91.6%), gloves (94.3%) and hand 

washing (88.1%), although they are not in the frontline but 

they are still at risk of exposure to asymptomatic or mild 

COVID-19 cases, and still have a role in disease transmission. 

Regarding washing clothes after returning home from 

work (77.4%) of participant do washing while (15.9%) do it 

sometimes, researchers found that the virus can remain on 

some surfaces for up to 72 hours, thus clothes may contain 

hard surfaces like buttons and zippers where the virus might 

linger or HCW may got too close for too long or someone 

coughed near his/her cloths making fabrics a way of 

transmission of the virus. 

The correlation between knowledge and practice scores 

was interesting (r=.196, p=.000), that’s indicate the more 

knowledge about the disease, the more performance of right 

practice, while our study revealed no significant statistical 

correlation between knowledge and attitude, (r=.074, p=.138), 

this may be due to the attitude score is dependent on the 

question of (herbal & garlic), and even whom with high 

knowledge score may have positive attitude toward it, 

making their attitude score low. 

Source of information is an important issue in getting the 

right knowledge, (71.20%) of participants got information 

from social media and this high percentage is of concern 

because of internet is a possible source for spread of 

misinformation and fake news. 

5. Strength 

By performing multistage sampling and taking large 

sample size we try to ensure good external validity 

(generalizability to Babylon governorate), our findings may 

be useful when planning health education programs about 

this emerging infectious disease. 

6. Limitations 

Our research may have some limitations: the study done in 

one governorate (Babylon), so we can’t generalize it all over 

Iraq, another limitation is the measurement of KAP may not 

cover enough aspects due to the limited number of items. 

7. Recommendation 

First, a well-prepared Iraqi guideline that depend on WHO 

and CDC guidelines to be published and available on official 

websites that help HCWs to get the updated and right 

knowledge and to do optimal practice in controlling the 

human-to-human spread of this infectious disease, in addition 

to health education and training programs to all HCWs; 

second: further studies to investigate more and different 

aspects of KAP towards COVID-19 infection among Iraqi 

people. 

8. Conclusion 

The evidence from this study suggests: good knowledge 

and practice but ordinary attitude among health care workers 

working in primary health care centers during the rapid rise 

period of the COVID-19 outbreak, this reflects the rapid 

spread of information through TV, radios, websites and 

social medias after the announcement of WHO that this new 

infectious disease is a pandemic. 

Appendix 

Table 1. Distribution of knowledge score across the Sociodemographic factors. 

Sociodemographic factors N=(%) Knowledge score Mean (±SD) Significance 

Age 

20-30 years 105 (26.1%) 86.6 (±9.9) 

p=.029 ‡ 
30-40 years 141 (35.0%) 88.7 (±9.2) 

40-50 years 108 (26.8%) 88.8 (±9.6) 

>50 years 49 (12.2%) 91.4 (±7.9) 

Gender 
Male 118 (29.3%) 89.2 (±8.7) 

p=.339 † 
Female 285 (70.7%) 88.2 (±9.7) 

Occupation 
Physicians 94 (23.3%) 90.1 (±8.6) 

p=.044 † 
other medical staff 309 (76.7%) 88.0 (±9.6) 

Academic level 

Nursing school 62 (15.4%) 85.7 (±9.6) 

p=.007 ‡ 
Nursing institute 197 (48.9%) 88.3 (±9.8) 

College 119 (29.5%) 89.4 (±8.5) 

higher education 25 (6.2%) 92.9 (±8.4) 

Place of residence 
Urban area 274 (68.0%) 89.5 (±9.6) 

p=.001 † 
Rural area 129 (32.0%) 86.3 (±8.8) 

Type of PHCC 
Specialized Family HCC 213 (52.9%) 90.1 (±9.5) 

p=.000 † 
Non specialized Family HCC 190 (47.1%) 86.7 (±9.0) 

† Independent sample T test 

‡ One way ANOVA test 
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Table 2. The calculated knowledge attitude & practice score. 

Score Mean (±SD) 95% confidence interval 

Knowledge 88.5 (±9.4) 87.5 - 89.4 

Attitude 69.2 (±28.9) 66.3 - 72.0 

Practice 91.5 (±8.1) 90.7 - 92.2 

Table 3. Knowledge Section responses. 

Knowledge section questions Correct n=(%) 

K1: The main clinical symptoms of COVID-19 are (fever, cough and dyspnea). Yes 388 (96.3%) 

K2: The disease can be transmitted via rubbing of the eyes. Yes 366 (90.8%) 

K3: The risk of transmission increase in the last 1-4 days before appearance of symptoms. Yes 302 (74.9%) 

K4: This disease is similar to influenza & the lab can do the differentiation. Yes 328 (81.4%) 

K5: There is no special medication but the supportive management. Yes 365 (90.6%) 

K6: Reinfection is possible to the previously infected person. Yes 288 (71.5%) 

K7: The diluted chlorine solution is not active after 24 hours of preparation. Yes 260 (64.5%) 

K8: The children & young peoples should not take the protective measures. No 336 (83.4%) 

K9: Do you have enough information about social isolation Yes 372 (92.3%) 

Table 4. Attitude section responses. 

Attitude section questions Agree n=(%) Neutral n=(%) Disagree n=(%) 

A1: Do you agree with those how are using garlic and herbals for protection? 128 (31.8%) 127 (31.5%) 148 (36.7%) 

A2: What’s your attitude from those who don’t appreciate the risk of the disease, don’t take 

protective measures and not respond to quarantine. 
47 (11.7%) 19 (4.7%) 337 (83.6%) 

Table 5. Practice section responses. 

Practice section questions Yes n=(%) Sometimes n=(%) No n=(%) 

P1: Do you wear face mask during your work? 369 (91.6%) 21 (5.2%) 13 (3.2%) 

P2: Do you wear gloves during your work? 380 (94.3%) 12 (3.0%) 11 (2.7%) 

P3: Do you wash your hands regularly for 20 seconds? 355 (88.1%) 45 (11.2%) 3 (0.7%) 

P4: Do you wash your clothes after returning home from work? 312 (77.4%) 64 (15.9%) 27 (6.7%) 

P5: Do you teach & instruct people about risk of the disease & the preventive measures? 351 (87.1%) 47 (11.7%) 5 (1.2%) 

P6: Do you teach people about the symptoms & what to do if they have got the disease? 325 (80.6%) 53 (13.2%) 25 (6.2%) 

Table 6. Correlation of the Knowledge, attitude & practice score. 

Knowledge × Attitude Pearson (r)=.074 p=.138 

Knowledge × Practice Pearson (r)=.196 p=.000* 

* Correlation is significant at the 0.01 level (2-tailed). 

 

Figure 1. Percentage distribution of the source of information. 
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