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Introduction
Coronavirus disease 2019 (COVID-19) is an acute infec-
tious respiratory disease that is caused by the SARS-CoV-2 
virus, characterized by common symptoms of fever, cough, 
tiredness, and loss of taste or smell.1,2 The World Health 
Organization (WHO) declared it as a worldwide pandemic 
on 11 March 2020, and stated that good knowledge about 
its methods of spread, social distancing, wearing mask, 
hand washing, and vaccination are the best methods of pre-
vention.1 In addition, it was concluded that the morbidity 
and mortality rates could be dramatically decreased by 
highlighting those individual precautionary behaviors 
among the public,3,4 which should become a routine prac-
tice in order to attain the required goals.5

Knowledge, attitudes, and practices (KAP) towards 
COVID-19 affect the people’s adherence to preventive and 
control measures.6 Several KAP studies concluded that atti-
tude and practice of preventive behaviors are positively associ-
ated with the level of knowledge,7-11 and many studies identified 
gaps in knowledge and an uneven distribution of behavioral 
patterns among socio-demographic subgroups.8,12 Those vari-
ations would be a field-based evidence for the policymakers in 
to help them in the epidemic management and predicting fac-
tors for adherence to education information to implement 
effective public health interventions. Therefore, there is a need 
to identify the vulnerable people so that the health education 
and communication interventions be ensured according to 
their needs.

Many studies addressed the behavioral factors and related 
vulnerability during the COVID-19 pandemic.5,13-19 Few 
studies in Iraq and Asian countries5,17,20,21 were conducted the
interview, the others were online studies. Many of those 

studies showed that most Iraqis, like people of neighborhood 
countries showed an average or adequate awareness about 
COVID-19 and the majority of the participants claimed prac-
ticing the non-interventional precautionary measures.22-25

The success of the preventive and control measures of any 
disease depends on the adherence of the peoples to those 
measures, which is influenced by their KAP towards the dis-
ease and the factors affecting them. COVID-19 is not an 
exception therefore; public’s awareness of COVID-19 is 
needed to facilitate the epidemic management. The objective 
of this study was to assess the level of KAP regarding 
COVID-19 in relation to sociodemographic states among the 
Iraqi adults in Karbala.

Subjects & Methods

Study Design and Setting
This cross-sectional population based interview survey 
involved 425 Iraqi adult population ≥ 18 years of both gen-
ders living in Karbala Governorate in Iraq. Periods of recruit-
ment and data collection was from 10 December 2021 to 15 
February 2022. 

After minor modification and Arabic translation, the 
closed-ended questionnaire developed by Zhong et al. and 
adopted by Lee, Kang et al. was used for this study.5,6 The ques-
tionnaire consisted of two parts. The first part comprises the 
sociodemographic variables including gender, age, education, 
marital status, monthly household income, current residence, 
and occupation, and place of current residence. The second 
part included 15 KAP questions. Six items regarding knowl-
edge about clinical presentation, modes of transmission, pre-
ventive measures and effectiveness of treatment, rated on a 
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3‐point Likert scale. Five questions about attitude including 
two items regarding attitude about perceived risk and severity 
of the disease if attracted, and three items regarding efficacy 
beliefs of the precautionary behaviors, rated on a 5‐point 
Likert scale. In addition, four questions about preventive prac-
tices rated on a 4‐point Likert scale. The questionnaire was 
reviewed and validated by five members of the teaching staff in 
the college.

Ethical Consideration
The Institutional Review Board Research Ethics Committee of 
the College of Medicine at University of Al-Ameed reviewed 
and approved the study protocol at 23 October 2021.

To ensure the applicability of the questionnaire and to 
have an idea about the average time needed to fill it, a pilot 
study was done on 30 adults from Karbala city center. Minor 
modification in the questionnaire was done accordingly. The 
reliability of the questionnaire was calculated (Cronbach alpha 
coefficients for the knowledge, attitude and the practice scales 
were 0.71, 0.79, and 0.72 respectively). The pilot study results 
were not included in the final analysis.

Sampling Methods and Data Collection
A cluster sampling technique was used. Twenty well-trained 
fourth year medical students living in the different areas in 
Karbala were selected for collection of data from Iraqi adults 
living in five neighborhood houses. 

Cochran’s sample size formula was used to yield a repre-
sentative sample size26,27 A proportion (p) of 50% was assumed, 
and a confidence level of 95% and an error margin (e) of 5% 
was used to calculate the sample size (n0) using the equation

n Z pq
e0

2

2=

Where, Z = Z score, q = p – 1
The calculated sample size was 384. A 15% increase was 

added to compensate for the probable non-responses, and to 
increase the study power. Therefore, 440 were eligible to 
participate. 

Face-to-face interview was used to gather the information 
from participants with maintaining proper precaution and 
spatial distancing. After introducing themselves and explaining 
the aim of the study and the voluntary anonymous and confi-
dential nature of participation, the interviewers invited the 
participants to participate and oral informed consents were 
obtained from them. The time needed for the completion of 
the questionnaire was on an average of 15 min.

All Iraqi individuals 18 years and older of both genders 
who agreed to participate in the study were interviewed. 
Family members of the interviewers were not included. 

For scoring, 0–2 points were assigned to the responses on 
the knowledge items (do not know no, and yes respectively), 
with a knowledge score of up to 12. On the attitude items 
regarding perceived risk and severity 0–4 points were assigned 
to the responses (none or very low, low, neither low nor high, 
high and very high respectively), and on attitude items 
regarding efficacy beliefs of the precautionary behaviors 0–4 
points were assigned to the responses (not at all, little, median, 
high, and extremely high respectively). The total attitude score 
was up to 20. On practice items 0–3 points were assigned to 
the responses, (not at all, little, median, high, and extremely 
high respectively & the number of the vaccine doses taken). 
The practice score was up to 12. 

In order to calculate the item-scoring percentages for KAP, the 
actual score of an item is divided by the total achievable score 
and multiplied by 100%. And as considered in a previous KAP 
studies, high knowledge, positive attitude, and good practice 
were considered if participant answered ≥%75 of the questions 
correctly, moderate knowledge, neutral attitude, and accept-
able practice if they answered 60–74% of the questions cor-
rectly, and low knowledge, negative attitude, and weak practice 
if they answered <60% of the questions correctly.28,29

Statistical Analysis 
The statistical analysis was conducted using the SPSS software 
(version 25). The mean KAP scores were described as the 
mean ± standard deviation (SD) and the categorical variables 
were presented as frequencies with percentages. Independ-
ent-samples t test, one-way analysis of variance (ANOVA), or 
Chi-square test (X2) were used to compare the KAP scores of 
groups with different sociodemographic characteristics as 
appropriate. Pearson’s correlation analysis was carried out to 
examine relationships among KAP scores, and linear regres-
sion analysis was used to identify factors associated with KAP 
scores. A P-value < 0.05 was considered as statistically 
significant.

Results
Of the total 440 eligible members, fifteen members do not 
agree to participate because of their old age and/or being bed-
ridden, (response rate 96.6%). Of the 425 participants 
included in the study, and analysed 211 were males (49.6%) 
and 214 were females (50.4%), about two thirds (66.4%) were 
within the age group 18-25 years (n = 282), the mean age was 
28.5 ± 12.7 years. The majority (81.9%) were residents of 
urban regions (n = 384), most of them (65.2%) were unmar-
ried (n = 277), and 58.2% had an educational degree above 
secondary school (n = 247). more than half (58.6%) were stu-
dents, and 51.2% had a family monthly income ≤ one million 
ID, (n = .218). No missing data for all the variables could be 
found probably because it was an interview survey done by 
well-trained medical students. 

The mean knowledge score was 9.68 ± 2.025 (range 2–12) 
showing 80.67% % of total achievable score indicating good 
Knowledge. The mean attitude score was 10.87 ± 3.006 (range 
1–19) showing 54.35% % of total achievable score indicating 
negative attitude. The mean practice score was 6.10 ± 2.295 
(range 0–12) showing 50.83% % of total achievable score indi-
cating weak practice. The mean KAP scores of the participants 
according to their socio-demographic characteristics are 
shown in Table 1.

Females showed significantly higher mean KAP scores 
than males. Higher mean attitude score was found among 
18–25 years of age, students, those with bachelor’s degree, and 
among unmarried with no significant difference in that of 
knowledge and practice. The unmarried showed higher scores 
of practice. No significant difference in all the score among 
members with different monthly household income and 
between those from urban and rural residence.

Multiple linear regression analysis identified that there 
was a relationship between the KAP scores and the gender, 
education, and marital status of the participants, F = 2.272,  
P = 0.028; F = 5.795, P < 0.001; and F = 3.009, P = 0.004 respec-
tively. (Table 2) those variables were responsible for 3.7%, 
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Table 1.  Relation between sociodemographic variables and KAP scores

Variables Subgroup Number
(%) 

Knowledge Attitude Practices

Mean score/ 
12 (SD) P-value Mean score/ 

20 (SD) P-value Mean score/ 
12 (SD) P-value

Gender
Male 211

(49.6%)
9.34

(2.177)
.001

10.53
(3.344)

.018

5.82
(2.362)

.011
Female 214

(50.4%)
10.01

(1.808)
11.21

(2.593)
6.38

(2.198)

Age group

<25 282
(66.4%)

9.57
(2.09)

.291

11.27
(3.09)

.001

6.24
(2.326)

.06325–49 109
(25.6%)

9.92
(1.98)

10.13
(2.59)

5.66
(2.212)

≥50 34
(8.0%)

9.79
(1.51)

9.97
(2.89)

6.35
(2.173)

Education

Illiterate 29
(6.8%)

9.10
(2.093)

.476

10.86
(3.159)

.000

5.41
(2.639)

.404

Elementary School 48
(11.3%)

9.56
(2.103)

9.19
(3.462)

5.77
(2.045)

Secondary School 101
(23.8%)

9.90
(1.993)

10.89
(2.856)

6.27
(2.588)

Diploma Degree 36
(8.5%)

9.39
(2.346)

10.19
(3.927)

5.92
(2.116)

Bachelor’s Degree 200
(47.1%)

9.72
(1.998)

11.46
(2.587)

6.22
(2.178)

Post Graduate Degree 11
(2.6%)

9.73
(.786)

9.64
(2.501)

6.45
(2.115)

Marital status

Unmarried 277
(65.2%)

9.63
(2.081)

.785

11.42
(2.939)

.000

6.33
(2.318)

.014Married 132
(31.1%)

9.75
(1.936)

9.92
(2.839)

5.73
(2.162)

Divorced/ Widowed 16
(3.8%)

9.88
(1.857)

9.25
(3.109)

5.25
(2.490)

Household income (ID)

≤0.5 Million 92
(21.6%)

9.62
(1.999)

.785

10.97
(3.273)

.103

5.86
(2.299)

.582
>0.5 to 1 Million 126

(29.6%)
9.75

(1.820)
10.33

(2.828)
6.10

(2.172)

>1–1.5 Million 113
(26.6%)

9.54
(2.315)

11.09
(3.104)

6.31
(2.228)

>1.5 Million 94
(22.1%)

9.80
(1.960)

11.24
(2.785)

6.10
(2.532)

Place of residence
Urban 348

(81.9%)
9.69

(1.999)
.756

10.92
(2.953)

.471

6.14
(2.264)

.548
Rural 77

(18.1%)
9.61

(2.153)
10.65

(3.248)
5.96

(2.441)

Occupation

Unemployed 71
(16.7%)

9.76
(1.760)

.582

10.28
(3.498)

.001

5.72
(2.421)

.206
Student 249

(58.6%)
9.64

(2.071)
11.37

(2.815)
6.24

(2.352)

Private Worker 44
(10.4%)

9.39
(1.991

10.02
(3.253)

5.70
(2.119)

Employed/Retired 61
(14.4 %)

9.92
(2.163)

10.16
(2.602)

6.28
(1.976)

Total 425
(100.0%) 

9.68
(2.025)

10.87
(3.006)

6.10
(2.295)
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Table 2.  Regression analysis of KAP with Socio-demographic characteristics of participants

KAP item Socio-demographic variable R R Square F Sig. Beta t Sig.

 Knowledge

Gender

.192 .037 2.272 .028

.700 3.510 .000

Age group .304 1.497 .135

Education .076 .915 .361

Marital status –.080 -.350 .726

Monthly household income .042 .434 .665

Place of residence –.025 -.098 .922

Occupation .035 .287 .774

 Attitude

Gender

.298 .089 5.795 .000

.713 2.480 .014

Age group .039 .133 .894

Education .218 1.813 .071

Marital status –1.213 –3.670 .000

Monthly household income .058 .417 .677

Place of residence –.124 –.336 .737

Occupation –.183 –1.050 .295

 Practice

Gender

.219 .048 3.009 .004

.675 3.007 .003

Age group .286 1.250 .212

Education .035 .368 .713

Marital status –.816 –3.165 .002

Monthly household income .069 .635 .526

Place of residence –.093 –.325 .746

Occupation .173 1.270 .205

8.5%, and 4.8% of the knowledge, attitude, and practice scores 
respectively (r2 = 0.037, 0.089, and 0.048 respectively).

There was a significant correlations between Knowledge 
and attitude scores r = 0 .125 (P < 0.01), between knowledge 
and practice scores r =0 .163 (P < 0.001), and between attitude 
and practice score, r = 0 .231 (P < 0.0001).

The main clinical symptoms of COVID-19 were known 
by 88.2% of the participants (K1), and only 30.1% knew that 
not all persons with COVID-2019 will develop severe cases 
(K3). The most frequent positive attitude (20%) was toward 
the effectiveness of social distancing in reducing the risk of 
COVID-19 (A4), and most frequent negative attitude (15.8%) 
was toward the possibility of COVID-19 infection if the person 
does not follow the precautionary measures (A1). The most 
frequent appropriate practice (32.5%) was hand washing (P2) 
and most frequent weak one (27.3%) was not taking the vac-
cine (P4)). The details of the participants’ responses towards 
the KAP items is demonstrated in Table 3 and the distribution 
of the KAP levels according to the sociodemographic variables 
is shown in Table 4.

Discussion
The results of this interview study indicated that the 
respondents have high knowledge about COVID-19, 
including the main clinical symptoms, the benefit of early 
symptomatic and supportive treatment in helping most 
patients to recover, the transmission through respiratory 
droplets, and the role of medical masks in prevention of 
infection by the COVID-19 virus. Similar results, apart from 
the last item were obtained in a previous study in China.5 

Honarvar, Lankarani et al. 2020 concluded similar result 
concerning masks but paricipants had low knowledge about 
the common symptoms.20

In spite of the high knowledge, the respondents have neg-
ative attitude and weak practice levels. More than half of the 
respondents believe that the possibility of acquiring the infec-
tion if they do not follow the precautionary measures and the 
perceived severity of the disease are very low or low and most 
respondents don’t comply with the recommended practices of 
wearing masks and avoiding visiting crowded places. Unsatis-
factory performance of the participants in wearing masks was 
also concluded in face-to-face interview survey in Hong 
Kong,5 and in an online survey, in Taiwan.30 According to the 
scores considered in this study, the respodents in Honarvar, 
Lankarani et al. 2020 in Iran have had similar results of nega�-
tive attitude,20 but appropriate practice of avoiding visiting 
crowded places.20 In an online study among Middle East pop-
ulation Iraqi participants showed good participation in pre-
cautionary measures,23 Another online studies in Iraq 
demonstrated high levels of knowledge and practice, with var-
iable attitudes.18,31 In an interview study in the Kurdistan 
region, Iraq, good knowledge, positive attitudes, and proper 
practices regarding COVID-19 among the participants were 
concluded.17

Studies conducted in neighborhood countries showed 
variable KAP levels among residents. Syrians showed modest 
knowledge, attitudes and practices towards COVID-19,25 
Saudis, Lebanese and Sudanese demonstrated good KAP 
levels 24,31,32 appropriate attitude and low level of practice 
among Iranians.21 These results are quite different from those 
concluded in studies done elsewhere. Good KAP scores were 
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Table 3.  Participants’ responses towards the KAP items

Responses to knowledge items

No. Knowledge Items (K)
Is the following fact correct? 

Response

False
N (%)

Don’t know
N (%)

True
N (%)

K1 “The main clinical symptoms of COVID-19 are fever, fatigue, dry 
cough, and myalgia”

31
(7.3%)

19
(4.5%)

375
(88.2%)

K2 “Early symptomatic and supportive treatment can help most 
patients to recover from infection”

30
(7.1%)

48
(11.3%)

347
(81.6%)

K3 “Not all persons with COVID-2019 will develop severe cases” 128
(30.1%)

54
(12.7%)

243
(57.2%)

K4 “The covid-19 virus spreads via respiratory droplets of infected 
individuals”

27
(6.4%)

53
(12.5%)

345
(81.2%)

K5 “The person can wear medical masks to prevent infection by the 
COVID-19 virus”

48
(11.3%)

15
(3.5%)

362
(85.2%)

K6 “There are vaccines to prevent infection with the Corona virus 19” 110
(25.9%)

51
(12.0%)

264
(62.1%)

Responses to attitude items

Attitude item (A)

Response

Very low
N (%)

Low
N (%)

Neither low 
nor high
N (%)

High
N (%)

Very high
N (%)

A1 What do you think is the possibility of your COVID-19 infection if 
you do not follow the precautionary measures?

67
(15.8%)

94
(22.1%)

206
(48.5%)

48
(11.3%)

10
(2.4%)

A2 What do you think will be the severity if COVID-19 infects you? 58
(13.6%)

95
(22.4%)

197
(46.4%)

59
(13.9%)

16
(3.8%)

A3
To what extent do you think that practicing personal hygiene such 
as wearing facial masks and hand hygiene’ is an effective way to 
reduce the risk of COVID-19 infection.

21
(4.9%)

56
(13.2%)

141
(33.2%)

141
(33.2%)

66
(15.5%)

A4
To what extent do you think that social distancing such as  
avoiding crowded places is an effective way to reduce the risk  
of COVID-19 infection?

11
(2.6%)

47
(11.1%)

136
(32.0%)

146
(34.4%)

85
(20.0%)

A5 To what extent do you think that vaccination is an effective way  
to reduce the risk of COVID-19 infection?

17
(4.0%)

37
(8.7%)

144
(33.9%)

154
(36.2%)

73
(17.2%)

Responses to practice items

Practice item (P)
Response

Never
N (%)

Sometime
N (%)

Often
N (%)

Always
N (%)

P1 In the last week, how often did you practice wearing facial masks 93
(21.9%)

138
(32.5%)

106
(24.9%)

88
(20.7%)

P2 In the last week, how often did you practice wash hands  
frequently and use hand sanitizer

29
(6.8%)

107
(25.2%)

151
(35.5%)

138
(32.5%)

P3 In the last week, how often did you practice avoid visiting  
crowded places

74
(17.4%)

165
(38.8%)

122
(28.7%)

64
(15.1%)

P4 How many doses of vaccine did you take?
None 1 dose 2 doses 3 doses

116
(27.3%)

71
(16.7%)

229
(53.9%)

9
(201%)

found in South Korea and Philippine,5,9 and Wong, Chen et al. 
2020 in Hong Kong reported low knowledge level and positive 
attitudes,33 this might be attributed partly because most of 
those studies are web-based and partly to the variable cultures 
between those countries.

The positive association between knowledge scores and 
both attitude and practice scores found in this study are in 

accordance with the results concluded in previous 
studies.5-11,15,19,4 These findings point out to the importance of 
concentrating on health education in enhancing the attitude 
and practice of public preventive behavior for the prevention 
and control of the epidemic. 

The variable relationship between KAP scores and sociode-
mographic characteristics identified in this study was reported 
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in almost all previous studies reviewed. The higher knowledge 
among females was also demonstrated in other studies.6,19,30,34

Females, those 18–25 years of age, the unmarried, stu-
dents, and those with bachelor’s degree showed more positive 
attitude. More positive attitude among females was also 
observed by some studies in Iraq,13 and other countries.1,4,6, 

19-21,33 Some studies that concluded that younger adults were 
less inclined to adopt preventive behaviors.13,30,35 The unmar-
ried higher attitude than married, is consistent with the result 
of previous study in Iraq.19 Hussein, Naqid et al. 2020 found 
high KAP levels among the university students in Kurdistan 
region in Iraq studied,14 Taher, Abdul Lateef et al. 2020 found 
that Iraqi students are less frequently followed the main pre-
cautionary measures.35 Higher level of attitude among those 
with higher education level was, as expected, also concluded 
by previous studies.15,19,21,33

Females and the unmarried showed better practice than 
others. Better practice among females was also observed by 
some studies in Iraq.,13,35 and other countries.6,20,21,33 The 
unmarried higher practice than married, is consistent with the 
result of previous studies in Iraq.4,17,19,25

No significant difference in KAP levels among members 
with different household income, even though family eco-
nomic level has been concluded as one of the factors influ-
encing attitude.34 Upper knowledge score was found among 
those with higher income.13 In addition, no difference in KAP 
levels was found between those from urban and rural resi-
dence, higher KAP level was found among urban than rural 
area in studies in in Iraq and in China.13,34,35

The uneven distribution of KAP among the different 
socio-demographic subgroups concluded in this study implies 
on the importance of directing the health educational pro-
grams to target the subgroups with low KAP. This result is sim-
ilar to what previous studies had identified,5,8,12,13,15 and is in 

contrast to an online study in Kurdistan Region of Iraq which 
concluded no such differences.19 No real important limitations 
in the study apart from that many visits at different times were 
needed to complete the data collection from all the eligible 
members because of being outside the home at the time of the 
first visit.

Conclusion
This study indicates that in spite of the high knowledge about 
COVID-19, Karbala adult population have negative attitude 
and weak practice in the precautionary measures. Therefore, it 
can be concluded that having adequate knowledge is essential 
but not enough to raise the level of involvement in precau-
tionary behaviors, and people have to be forced to adhere to 
the appropriate preventative practices.

The higher knowledge among females, the higher attitude 
among females, those 18–25 years of age, the unmarried, stu-
dents, and those with bachelor’s degree, and the better prac-
tice among females and the unmarried showed better practice 
found in this study pointed out to the populations to prioritize 
the health education and communication intervention for 
prevention and control of this disease. 
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