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ABSTRACT
Objective: To develop a valid and reliable questionnaire about knowledge, attitudes, and practices towards Covid-19 (KAPCovQ) in the general
community based on psychometric properties.

Methods: This study consisted of item development, scale development, and scale evaluation. Item development was based on literature review and
content validity by experts. Scale development was conducted by pre-testing ten respondents. Scale evaluation was assessed using 375 respondents.
Scale evaluation included construct validity with exploratory factor analysis (EFA) followed by confirmatory factor analysis (CFA) and reliability
test with Cronbach’s α, composite reliability, and test-retest reliability.

Results: The final KAPCovQ consisted of 3 domains with 31 items. Twelve items of the knowledge domain met the acceptable range for item
analysis. Three factors of attitude domain and one factor of practice domain showed that 59.13% and 57.97% of the total variance respectively were
identified in EFA. The result of the CFA for both attitude and practices domain indicated acceptable fit indices for the proposed model. The CFA
model fit indices of attitude domain were χ2/df 2.05, p-value 0.01, GFI 0.92, RMSEA 0.07, TLI 0.90, CFI 0.92, and PNFI 0.64 and practices domain
were χ2/df 1.18, p-value 0.28, GFI 0.98, RMSEA 0.03, TLI 0.98, CFI 0.99, and PNFI 0.54. Knowledge and all factors in the attitude and practice
domain had an acceptable range in internal consistency reliability and test-retest reliability.

Conclusion: The finding of this study demonstrated that KAPCovQ is valid and reliable for measuring the KAP on Covid-19 in the general
community.
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INTRODUCTION
Covid-19 is a potentially fatal disease and a major global public
health problem. The development of the virus is very fast, positive
cases and the number of deaths continues to increase [1]. Currently,
there is no specific treatment for Covid-19, therefore, nonpharmaceutical interventions, especially prevention, should be
maximized to slow the transmission of the virus spreading.
Socialization and intensive health promotion efforts need to be
carried out intensively and thoroughly that will have an impact on
changes in cognitive, affective, and psychomotor communities in
preventing Covid-19 [2]. Knowledge of the mode of transmission,
symptoms, and prevention of infectious diseases plays an important
role in efforts to suppress the spread of the virus. Knowing the
causes and sources of transmission of disease can increase people's
awareness of the spread of infectious diseases and take preventive
measures to slow transmission. Appropriate knowledge plays an
important role in shaping beliefs and attitudes toward specific
behaviors [3, 4].

Increasing the number of Covid-19 cases must be an important
concern of what the increasing cases cause and how the
transmission of Covid-19 occurs, including the knowledge, attitudes,
and practice of the community towards Covid-19. The public
community plays an important role in minimizing the spreading of
Covid-19. Public knowledge, attitude, and practice (KAP)
assessments of Covid-19 are very important to evaluate and design
more appropriate interventions to improve public KAP and to
decrease the number of Covid-19 spreads. To conduct an assessment
of public KAP, a valid and reliable questionnaire is needed. However,
the availability of valid and reliable questionnaires to measure KAP
for the general community towards Covid-19 is still limited.
Previous studies have not explained the use of valid and reliable
questionnaires or there was no information about the development,
validity, and reliability of the questionnaire process [5–9]. It is
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necessary to develop a valid and reliable questionnaire that can
measure the general community KAP towards Covid-19 (KAPCovQ)
to ensure the accuracy of the data collected and ensure the validity
of the measurement results of the KAP general community towards
Covid-19. The objective of the study was to develop and validate a
KAP general community towards Covid-19. This questionnaire could
serve as an instrument to assess KAP towards Covid-19 in the public
setting and as a baseline to tailor the appropriate intervention. This
questionnaire could be used to evaluate the results of the
intervention as well.
MATERIALS AND METHODS

This cross-sectional study was conducted in three districts in Central
Java consist of Pemalang, Pati, and Temanggung district, Indonesia from
August to October 2020. The inclusion criteria were a member of the
general community who was equal or more than 17 y old, having ability
in writing and reading, and willing to be respondents by signing the
inform concern and completing the questionnaire. The exclusion criteria
were having a health-related education background or working in health
care facilities. The development and validation of the questionnaire took
place in several steps. This study consisted of the item and scale
development, and scale evaluation.
Item and scale development

This step consisted of item generation, content validity, and pilot
study. Identification of domain and item generation were based on
the deductive methods: extensive literature and previous studies
about KAP towards Covid-19. Content validity examined by panel
experts consists of a physician, a community pharmacist, and an
academician by reviewing the pool items. Panel experts evaluated
for representativeness, content relevancy, clarity, simplicity, and
technical quality of each item. The assessment of experts was
quantified using a formula with a content validity ratio (CVR) [10,
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11]. Content validity ratio range from–1.0 (total disagreement) to
1.0 (total agreement). The number of panel experts in this study was
three, the items pertain if the CVR≥0.99 [10, 12]. Before the survey
is administered, a pilot study was conducted on ten target
populations to ensure that all items are meaningful and can be
understood by the target population.
Scale evaluation

This step included item analysis, internal consistency with
Cronbach’s α, and test-retest reliability for the knowledge domain.
Construct validity with exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA), internal consistency with
Cronbach's α, composite reliability, and test-retest reliability were
run for the attitude and practice domain.
Item analysis

Item analysis is one of the bases used to maintain or remove the
items based on the item difficulty index (IDI) and discrimination
index (DI). The item difficulty index determines the proportion of
correct answers given per item by respondents. IDI is calculated by
comparing the number of respondents who answered correctly with
the total number of respondents. IDI score<20% or>90% was
recommended to be dropped because of too easy or too difficult [11,
12]. The higher the DI score, the better the item can determine the
difference performance between two groups of respondents (higher
and lower performance). Items that have a DI score<0.2 should be
dropped or rewritten [12, 13].

Construct validity

The construct validity test measures the extent to which a research
instrument can measure the construct (the framework of a concept)
which is analyzed using EFA and CFA [14]. The minimum sample size
for EFA and CFA is 100 and 200, respectively, or a 1: 5-10 ratio per
item [12, 15–18]. In this study, 175 respondents were analyzed for
EFA and 200 respondents for CFA. EFA was conducted for the attitude
and practice section using principal component analysis and Varimax
rotation. Knowledge items were not meant for factor analysis because
of known facts and were not abstract ideas [19]. The appropriateness
for conducting factor analysis was based on the Kaiser-Meyer-Olkin
(KMO) with range 0.5-1.0 and Bartlett’s test of sphericity score should
be<0.05. Retaining the number of the factors was considered by the
eigenvalue>1, loading factor>0.400, scree plot, and reliability of factor
[18]. The assessment of the goodness of fit the proposed model was
based on the result of χ2/df≤2 or ≤5, p -value>0.05, goodness of fit
index (GFI)>0.90, root mean square error of approximation
(RMSEA)<0.08, Tucker-Lewis index (TLI)>0.90, comparative fit index
(CFI)>0.90, and parsimonious normal fit index (PNFI)>0.60 [20].
Reliability test

Reliability is a measure of the consistency of a research instrument if
it is used with different methods, conditions (place and time) [21].
The reliability test used in this study was internal consistency with
Cronbach's and composite reliability. The intraclass correlation
coefficient (ICC) was used to analyze test-retest reliability. The testretest reliability was evaluated by correlating between the first and
second questionnaire scores from the same respondents in a twoweek interval [22]. The minimum sample for test-retest is more than
one over ten of the total respondents. Forty-two respondents
participated in fulfilling the questionnaire twice. To reduce bias,
forty-four respondents were not notified when they fill out the
questionnaire twice. Respondents were taken randomly.
Ethical approval

Health Research Ethics Committee of Faculty Medicine of
Universitas Muhammadiyah Surakarta approved the protocol of
study with reference number 3011/B.1/KEPK-FKUMS/VIII/2020.
All respondents were asked to obtain and sign the informed concern
form before they conducted the study.
Data collection and statistical analysis

The sampling method used was non-probability sampling with an
incidental sampling technique. Data were analyzed using Statistical
1st Bandung International Teleconference on Pharmacy (BITP), 2021

Int J App Pharm, Vol 13, Special Issue 4, 2021, 100-105

Package for the Social Sciences (SPSS) software version 20 and
International Business Machines (IBM) Analysis of Moment Structure
(AMOS) 22 version. Descriptively analysis was used for demographic
characteristic respondents. Content validity was evaluated by CVR. Item
analysis was computed by IDI and DI. Construct validity was examined
by EFA and CFA. Internal consistency reliability was determined by
Cronbach α coefficient and composite reliability. Test-retest was
accounted for by the ICC. Items were retained based on CVR value, IDI
and DI score for knowledge domain, factor analysis (EFA and CFA) for
attitude and practice domain, internal consistency reliability analysis,
and test-retest analysis. p-values<0.05 were considered statistically
significant.
RESULTS

The initial draft consisted of demographic information (7 closedended and multiple-choice questions) and three domains namely
knowledge (30 items), attitude (18 items), and practice domain (7
items). The response option of knowledge was yes/no/don’t know
with a score of 1 for the correct answer. Five Likert scales were used
for attitude from strongly disagree to strongly agree with the score
from
1
to
5
and
practice
domain
from
never/seldom/sometimes/often/always with the score 1 to 5.
Several items were reverse scoring.

Three items of knowledge and two items of attitude were removed
because they were not valid and CVR<0.99 based on the result of
content validity [10, 12]. In the pilot study, ten community members
completed the questionnaire within 10-15 min and provided
feedback. Some items were modified and reworded to make the
respondent easier to understand without changing the meaning.
Ambiguity or fuzzy expression of items was revised and changed, for
example quarantine was revised to be “isolation” because
“quarantine” is not familiar for some respondents.

Three hundred and seventy-five respondents participated in this
study for analysis of item analysis, construct validity, and reliability
tests. The response rate of this study was 98.68%. Male respondents
were more than women and a quarter of the respondents were 4049 y old, almost 35% of their background education was in
elementary school, and 70% worked. The demographic
characteristic of respondents is displayed in table 1.
Table 1: Demographic characteristic of participants
Demographic variable
Gender
Male
Female
Age (year)
17-20
20-29
30-39
40-49
50-59
≥60
Level education
No formal education
Elementary school
Junior High School
Senior High School
Diploma
Undergraduate
Postgraduate
Marital status
Single
Married
Divorce
Widow/widower
Occupation
Work
unemployed
Retired
Housewife

Number (375)

Percentage

208
167

55.47
44.53

5
131
64
91
15
61
8

1.33
34.93
17.07
24.27
4.00
16.27
2.13

34
72
79
97
57
36

48
299
4
24
264
28
8
75

9.07
19.20
21.07
25.87
15.20
9.60

12.8
79.7
1.07
6.40

70.40
7.47
2.13
20.00
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Based on the IDI and DI result, fourteen items (item number 2, 3, 4,
5, 6, 12, 13, 15, 19, 20, 21, 22, 23, 24) in the knowledge domain were
removed because didn’t meet the IDI (0.2-0.9) or DI score (>0.2).
Meaning that those items were too difficult or too easy and not able
to measure the difference performance between two groups (lower
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and upper level of knowledge). Item number 27 was also deleted
because Covid-19 vaccinates have been discovered. The final
knowledge domain consisted of twelve items with good internal
consistency (Cronbach’s α 0.775) and test-retest reliability (ICC
0.883). The result of the item analysis is described in table 2.

Table 2: Result of item analysis for knowledge domain

No
1
2
3
4
5

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Statements
Coronavirus disease (Covid-19) is caused by a bacterial infection
The incubation period (the entry of Covid-19 into the body until it causes symptoms) lasts 1-14 d
An asymptomatic carrier of Covid-19 is a person who does not has any symptoms but has the risk of getting
the infection from Covid-19 patients because of physical contact
A person under investigation (PUI) is a person who gets a fever (the body temperature is ≥38 °C) or has
gotten fever, followed with respiratory disease, the last 14 d before showing the symptoms, the person has
physical contact with Covid-19 patients
A patient under investigation is a person who gets a fever (the body temperature is ≥38 °C) or has gotten
fever, followed by respiratory disease, and needed to be hospitalized
Covid-19 spreads directly through saliva droplets when Covid-19 patients cough or sneeze
A person can get infected by touching saliva droplets of Covid-19 patients cling to the things
Covid-19 can transmit through patient feces
Covid-19 can transmit from a person to other(s)
Covid-19 patients without fever symptoms can spread viruses to other people
Covid-19 can infect the human body through the nose only
Isolating Covid-19 patients is effective in reducing transmission of Covid-19
A Person who has physical contact with a Covid-19 patient must be isolated for 14 d
The Symptoms of Covid-19 include fever, cough, sore throat, and shortness of breath
Sneezing, stuffy nose and runny nose are symptoms of Covid-19
Infectious people of Covid-19 show the symptoms of fever, cough, and shortness of breath
Elder has a high risk of getting the worse symptoms of Covid-19
The worse symptoms of Covid-19 can happen to people with comorbid diseases such as diabetes, stroke, and
heart disease
The spread of Covid-19 can be prevented by wearing a mask when going out of the house
Washing hand with soap or hand sanitizer can kill Covid-19 viruses
Avoiding crowds can prevent transmission of Covid-19
Nutritious foods, fruits, and vegetables can boost the immune system
Vitamin C, ginger, or other herbs can boost immunity
Not touching the eyes, nose, and mouth when hands are dirty can reduce Covid-19 infection
Physical contact with other people do not have a risk of transmitting Covid-19
Children and teenagers do not have a risk to be infected by Covid-19
Covid-19 vaccinates have not been discovered

√: retain, x: removed

Construct validity was analyzed with EFA and CFA. KMO was 0.818
and Bartlett’s test of sphericity was 0.001 meaning that EFA could be
conducted. A three-factor solution resulted from EFA with a
cumulative contribution of 59.13%. Fourteen items were retained
and two items (numbers 3 and 9) were removed because of not valid
or reliable. The name of those factors: 1. prevention, 2. fear, 3.

IDI
0.43
0.85
0.74

DI
0.22
0.08
0.13

Decision
√
X
X

0.78

0.13

X

0.97
0.94
0.98
0.99
0.94
0.89
0.61
0.58
0.51

-0.02
-0.06
0.03
0.01
0.11
0.07
0.38
0.25
0.44

X
X
X
X
X
X
√
√
X

0.62
0.95
0.80
0.29
0.86
0.68
0.72
0.93
0.96
0.85
0.59
0.41
0.81
0.63

0.14
0.08
0.31
0.35
0.26
0.59
0.31
0.14
0.06
0.21
0.01
0.23
0.25
0.46

X

X
√
√
√
√
√
X
X
√
X
√
√
√

Optimism. The three-factor model was then examined by CFA. The
result of three-model after re-specification based on the
modification indices suggestion was an acceptable fit model. with
χ2/df=2.053, χ2=100.604, df=49, p-value=0.001, GFI=0.921,
RMSEA=0.073, TLI=0.902, CFI=0.927, and PNFI=0.646. EFA, CFA,
and reliability of attitude are described in table 3 and fig. 1.

Table 3: Result of the EFA and CFA attitude domains (n=200)

Factors and item
Factor 1 Prevention (7 items):
I will often wash my hands with soap or hand sanitizer to protect myself from
covid-19
Before washing my hands, I would not touch my eyes, nose, and mouth
I will consume nutritional food to boost my immune systems
I will wear a mask when going out of the house
I will keep my physical distance a minimum of 1 meter when meeting other people
I will shake friends’ or relatives’ hands or hugs them when meeting them
I will stay at home to prevent the spread of Covid-19
Factor 2 Fear (3 items):
I am worried my family or I will get infected by covid-19
If my body shows the symptoms of covid-19, I will report it to the doctor or
pharmacist or go to the hospital
I think covid-19 is a dangerous disease
Factor 3 Optimism (2 items):
I believe the pandemic of covid-19 will pass soon
I believe my country can fight against covid-19 well

EFA
λ

Reliabilitya

CFA
λ

Reliabilityb

0.812

0.852

0.877

0.802

0.909

0.772
0.651

0.778

0.615
0.412

0.627

0.793

0.833
0.771

0.659

0.581
0.829

0.671

0.900

0.789
0.750
0.733
0.654
0.600
0.552
0.629

λ factor loading/standardized loading, aCronbach’s alpha, bComposite reliability, ICC intraclass correlation
1st Bandung International Teleconference on Pharmacy (BITP), 2021

0.501
0.611
0.810
0.534
0.291
0.541
0.752

ICC
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Fig. 1: Final model of attitude domain

Only one factor resulted from the final EFA on practices towards
Covid-19 with a cumulative contribution of 57.97% with a name was
the prevention of Covid-19. The CFA showed a good fit with χ2/df

1.182, p-value 0.289, GFI 0.981, RMSEA 0.030, TLI 0.988, CFI 0.993,
and PNFI 0.547. EFA, CFA, and reliability of practices towards
antibiotics are explained in table 4 and fig. 2.

Table 4: Result of the EFA and CFA practice domains (n=200)

Factor and items
Factor 1. Prevention (7 items)
I wash my hands with soap or use a hand sanitizer to prevent Covid-19 transmission
I wear a mask when going out of the house
I make a psychical distancing minimum of 1 meter with other people
I consume vitamin C, ginger, or other herbs that can boost my immune system
I consume more nutritional food, vegetables, and fruits
I don't touch my eyes, nose, and mouth if my hands are not clean
I visit public places, such as markets, social gatherings, reunions, wedding party

EFA
λ
0.826
0.767
0.747
0.699
0.695
0.469
0.978

Reliabilitya
0.741

λ factor loading/standardized loading, aCronbach’s alpha, bComposite reliability, ICC intraclass correlation

CFA
λ
0.637
0.448
0.833
0.562
0.527
0.284
0.116

Reliabilityb
0.698

ICC
0.880

Fig. 2: Final model of practices domain

DISCUSSION
In this study, researchers produced a 31-item KAPCovQ and showed
that KAPCovQ was feasible, valid, and reliable for measuring the KAP
towards Covid 19 on the general public population. The final
questionnaire is available on the supplement. To our knowledge,
KAPCovQ is the first developed instrument with psychometric
1st Bandung International Teleconference on Pharmacy (BITP), 2021

testing to assess KAP on the Covid-19 outbreak in the public
community. The process of development of the questionnaire was
based on the literature review and assessed the content validity by
experts. A pilot study was conducted with ten members of the
general community. The draft questionnaire was then tested on 375
respondents to examine the construct validity (EFA and confirmed
with CFA) and reliability (Cronbach's Alfa, composite reliability, and
| 103
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test-retest reliability) to produce a valid and reliable questionnaire
based on the psychometric properties [11, 12, 20]. The use of
questionnaires in previous studies has no information or inadequate
information on the validation and reliability test process [8, 9].
Validation in Abdelhafiz, 2020, and Tamornpark, 2020 study
consisted of content validity by three experts and pretesting on 10
to 20 participants for assessing the internal consistency with
Cronbach’s alfa and test-retest reliability [5, 6]. Rahman's study
explained the Cronbach’s alfa was 0.64 and no information on the
process of validation and test of the questionnaire [7].

All of the items met content validity with CVR>0.99 after removing
three items of knowledge and two items of attitude, suggesting that
all items could well reflect, be relevant, and representative to assess
the KAP in the public community [11]. Based on the item analysis
result, 12 items have an IDI score of 20% to 90%. As many as
23.08%, 30.77%, and 46.15% of all items were excellent (DI≥0.4),
good (DI: 0.30-0.39), and acceptable (DI: 0.2-0.29) DI score,
respectively. It means that those items are qualified; those items are
not too difficult or not too easy and can measure the difference
performance between two groups (lower and upper performance)
[11–13]. The construct validity test used exploratory factor analysis
(EFA). In this study, EFA was feasible because of KMO>0.5 and
Sphericity<0.05. EFA was used to determine the optimal number of
factors and domains that fit a set of items [11]. The eigenvalue>1,
loading factor>0.40, and scree plot are considered for retaining the
number of the factors and items [18]. A three-factor solution has
resulted from EFA with a cumulative contribution of 59.13% for the
attitude domain and one factor with a cumulative contribution of
57.97% for the practices domain. In general, the acceptability of factor
and meaningfulness of the relationship between the items and factors
based on the cumulative contribution of more than 40%, and each
item on the corresponding factor owns enough loading (>0.4) [23].
To validate or confirm whether the previous hypothetical structure
from the EFA result fits the items and to estimate the independent
cluster model, the researcher conducted CFA [11]. The assessment
of the goodness of fit the proposed model based on the result of
χ2/df ≤2 or ≤5, p -value>0.05, GFI>0.90, RMSEA<0.08, TLI>0.90,
CFI>0.90, and PNFI>0.60 [20]. The result of the three-model of
attitude domain and one-model of practices domain after respecification based on the modification indices suggestion was an
acceptable fit model. Meaning that all of the factors and items of
attitude and practices domain met the goodness of fit indices.

Cronbach’s α reflects the internal consistency of the questionnaire.
Cronbach α of 0.65-0.70; 0.70-0.80; and 0.80-0.90 considered as
minimum acceptable value, good, and best respectively [24, 25]. In
this study, Cronbach’s α of knowledge was 0.775, the attitude
domain ranged, 0.659 to 0.852, and the practice domain was 0.741,
revealing that KAPCovQ had an acceptable and best internal
consistency reliability. The composite reliability of the attitude
domain ranged from 0.627 to 0.802 and the composite reliability of
the practice domain was 0.698 meaning that all factors had
acceptable or good composite reliability. Composite reliability 0.600.70 is the minimum acceptable value and>0.70 is good composite
reliability [20]. The test correlation coefficient of this study ranged
from 0.793 to 0.909, 0.880, and 0.883 for the attitude, practice, and
knowledge domain respectively, revealing that the test-retest
reliability of the questionnaire was up to the requirements of
psychological measurement and showing good stability for testing in
the different time. Intraclass correlation coefficient 0.60-0.74
categorized good and>0.75 categorized excellent reliability [26].

The strength of this study was the process of developing and
validating the questionnaire has been conducted comprehensively. On
the other hand, because Indonesia consists of many islands with
different cultures, this result may not be generalized to all populations
in Indonesia. Modifying the items adapted to the local culture are
suggested if this questionnaire is used in a different place or country.
CONCLUSION

The final KAPCovQ consisted of 3 domains with 31 items. The result
of validity and reliability analysis demonstrated that the KAPCovQ
had strong psychometric properties. The KAPCovQ supplements the
1st Bandung International Teleconference on Pharmacy (BITP), 2021
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limitation of the currently available KAP towards the Covid-19
questionnaire and this questionnaire can be used to identify the KAP
general community especially in the Central Java population
towards Covid-19. The data may be used as a baseline of the general
community KAP and assess the result of intervention on improving
the KAP in the general community especially in preventing and
controlling the increasing spreading of the Covid-19 infection.
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