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Background: Validated and standardized structured questionnaires based on psychometric analysis are extremely limited, particularly 
for assessing community pharmacy personnel’s knowledge, attitude, and practice (KAP) in tuberculosis (TB) case detection, drug 
monitoring, and education. We, therefore, developed and validated a questionnaire to assess the KAP of community pharmacy 
personnel in TB case detection, drug monitoring, and community education.
Methods: This study was conducted in two phases. First, we developed the questionnaire, which included framework development, item 
generation, individual item content validity index (I-CVI), item screening, and pre-testing. Second, we validated the questionnaire with 400 
participants using various analyses, including participant analysis, confirmatory factor analysis (CFA), adjusted goodness-of-fit index (AGFI), 
comparative fit index (CFI), non-normed fit index (NNFI), root mean square error of approximation (RMSEA), and standardized root mean 
square residual (SRMR). We determined the reliability test using Cronbach’s alpha and test−retest reliability using Pearson’s correlation.
Results: In the development phase, we defined 63 items that comprised 18 sociodemographic, 18 knowledge, 18 attitude, and 9 practice items. 
Across the 63 items, the I-CVI scores of sociodemographic and KAP items were one each. The CFA model parameter values were X2/df= 2.28; 
AGFI = 0.95; CFI = 0.99; NNFI = 0.98; RMSEA = 0.06; and SRMR = 0.03 (p < 0.05 for all). Cronbach’s alpha coefficients of KAP items were 
0.75, 0.91, and 0.95, respectively. The test-retest reliability coefficients of KAP were 0.84, 0.55, and 0.91, respectively (p < 0.01).
Conclusion: This study indicates that the developed questionnaire is a valid and reliable instrument for assessing the KAP of community 
pharmacy personnel for TB case detection, drug monitoring, and community education in Indonesia. Community pharmacy personnel can 
support TB notification and treatment by assessing their prospective roles in surveys using this questionnaire, enabling TB eradication in 2030.
Keywords: development and validation, knowledge attitude and practice, community pharmacy, tuberculosis

Introduction
Tuberculosis (TB) is an infectious disease that was the leading cause of death from a single infectious agent, ranking 
above HIV/AIDS during coronavirus (COVID-19) pandemic.1 The WHO estimated a global TB incidence of approxi-
mately 10.6 million cases in 2021. The estimated TB burden in Indonesia is 969 thousand to 1.1 million cases in 2021.1
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Reduces access to TB diagnosis and treatment is estimated to have increased TB deaths in 2020 and 2021.1 The three 
countries that accounted for most of the reduction in the reported number of people newly diagnosed with TB, in 2020 were 
India, Indonesia, and the Philippines (67% of the global total).1 The notification of TB fell from 7.1 million in 2019 to 
5.8 million in 2020, a drop of 18%.1

Reductions in TB case notifications in 2020 and 2021 reflected a negative impact on TB case detection and led to an 
increase in the number of people with undiagnosed and untreated TB in the community.1 As one of the most TB-endemic 
countries, Indonesia faces challenges detecting TB cases and improving treatment outcomes. Involving the civil society 
and private sectors has been recommended as one of the global strategies to accelerate TB elimination.1

The community pharmacy has been identified as a potential facility for detecting TB cases and improving TB 
treatment outcomes. Studies in high-burden TB countries, including Indonesia, reported that most patients with TB 
initially presented at the pharmacy for first aid medication.2–7 However, improper management of people affected 
with TB in the community pharmacy was studied as a cause of delayed diagnosis and treatment.8,9 A study in 
Indonesia supported the total delay in TB diagnosis and treatment caused by visiting a pharmacy for first-aid 
medication.2 In another study, we found that when a patient with TB received inappropriate treatment recommenda-
tions from a pharmacy, it resulted in delayed diagnosis and treatment.10,11 Improper management of people affected 
by TB in pharmacies may result from the poor TB knowledge, attitude, and practices of pharmacy personnel. 
Therefore, improving TB care in community pharmacies is necessary to improve TB case detection and treatment 
outcomes.

Several studies have focused on knowledge, attitude, and practice (KAP) regarding TB in many countries and 
found a positive correlation between KAP and improving TB care and prevention.12–14 A cross-sectional study in 
Peru and Pakistan reported that pharmacists with adequate TB knowledge and a willingness to learn TB more 
contributed to TB prevention and care.12,13 In the general population, a cross-sectional study in Indonesia 
predicted that adequate knowledge of TB could aid in the treatment and prevention of TB.14 All these studies 
have highlighted that the assessment of KAP is essential for improving TB prevention and care, especially in 
community pharmacies.

However, current TB-KAP instruments used to evaluate pharmacy personnel continue to focus on a limited domain, 
ie, TB case detection only.12,13,15,16 Because the potential role of pharmacy in TB management extends beyond TB case 
detection, a comprehensive instrument is required to cover the assessment of TB drug monitoring and education 
activities. The instrument can assess the current KAP situation and develop strategies for engaging community pharmacy 
personnel in TB prevention and care.

The potential role of pharmacy personnel in TB notification and treatment must first be assessed before an 
intervention study. This questionnaire is required to determine the actual potency of pharmacy personnel in TB for 
further interventions. For example, if the findings of the KAP study indicate that pharmacy personnel are still lack 
knowledge about TB management, a comprehensive training can be delivered to increase their knowledge. According to 
a study conducted in India, developing intervention studies required a constantly updated training program.15 This 
questionnaire will therefore be very helpful in interventional studies.

Therefore, we developed and validated a questionnaire to assess the KAP of community pharmacy personnel for 
improving their role in TB case detection, drug monitoring, and community education in the Indonesia population. 
Besides using the WHO survey guidelines and psychological theories, we constructed the questionnaire based on the 
National Guidelines for Medical Services and the most recent national guideline for managing Tuberculosis case, to 
balance the development of TB treatment programs and guidelines in line with the most recent research advancements.

Materials and Methods
Study Design and Setting
This study was conducted in Indonesia from July 2021 to March 2022 that consisted of development phase in July to 
November 2021 and validation phase in December to March 2022. Ethics approval was granted by the ethics committee 
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of Universitas Sumatera Utara (No. 599/KEP/USU/2021) and all methods were performed in accordance with the 
Declaration of Helsinki. Informed consent was obtained from all participants.

The study was divided into a development phase and a validation phase. In the development phase, relevant items in 
the questionnaire were developed based on the study objective. This phase consisted of framework development, item 
generation, item screening, content validity, and pre-testing activities. In the validation phase, the items were validated 
using various analyses, including participant analysis, confirmatory factor analysis (CFA), Cronbach’s alpha analysis, and 
test-retest reliability.

Participants and Sample Size
Considering that pharmacists and pharmacy technicians generally operate a pharmacy, we included all those who had 
worked in a pharmacy for > 6 months for the validation process. To represent the characteristics of pharmacy personnel 
in Indonesia, we selected participants with various characteristics and locations, including sex, age, profession (pharma-
cist and pharmacy technician), pharmacy type (single and chain), working experience, working hours, education level, 
TB training experience, and pharmacy location (western, central, and eastern parts of Indonesia as well as urban and 
peripheral areas). The purposive sampling was used in the development and validation phases. Samples were recruited 
based on the above criteria.

In the development phase, we recruited 32 participants in four areas to develop the questionnaire. In the validation 
phase, the minimum number of participants for developing a questionnaire was five for each item.17,18 To observe the 
acceptable comparison patterns, the minimum sample size was estimated to range from 300–450 participants.19,20 Then, 
we determined that five participants were required for each item. Therefore, a total of 400 participants were included in 
the validation phase. A total of 400 participants recruited from 284 pharmacies in four locations (Bandung City, Bandung 
District, Medan City, and Makassar City). The proportion of participants was 234 pharmacists and 166 pharmacy 
technicians.

Item Development
The items were developed in Bahasa Indonesia in four steps: framework development, item generation, item screening, 
content validity, and pre-testing.

Framework Development
We considered the activity, domain, indicator, and construction of the questionnaire to specify the scopes of the domain 
and facilitate item generation.20 The activities included TB case detection, drug monitoring, and education, whereas the 
domains included sociodemographic characteristics and KAP. Among the activities and domains, we developed and set 
indicators for each construction.20 To clarify the terminology, the three main activities were operationally defined as 
follows: TB case detection was defined as screening pharmacy visitors for TB signs and symptoms and referring 
presumptive TB patients to healthcare facilities or community healthcare centers for further examination. TB drug 
monitoring was defined as acting as a supervisor for TB drug use, creating medication schedules, monitoring medication 
adherence, monitoring and reporting adverse drug reactions. TB education was defined as improving pharmacy visitors’ 
understanding of TB, including signs and symptoms of the disease, prevention of transmission, side effects of TB drugs, 
and adherence to TB drugs.

We considered three primary sources of information related to KAP for the item development: (1) a practical book for 
developing a KAP study published by the WHO,21 (2) a national regulation that described pharmacists’ roles and systems 
in managing TB cases in Indonesia,22 and (3) a consensus on psychological theory for implementing evidence-based 
practices.23 We also considered several KAP-related questionnaires for TB healthcare providers to develop 
a comprehensive questionnaire.24–26

Item Generation
The purpose of item generation was to identify appropriate questions that were suitable for previously defined domains.20 

We conducted a literature review to generate items based on previously defined activities, domains, indicators, and 
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constructions. The questionnaire consisted of closed-ended questions and was self-administered. It was divided into four 
sections: sociodemographic (S), knowledge (K), attitude (A), and practice (P). Item generation entailed framing the 
questions, creating options for responses, and planning for scoring.27

Item Screening
Experts reviewed the developed items to evaluate whether each item was relevant, accurately represented the content, and 
had good technical quality.20 We consulted four experts: a TB programmer (general practitioner), a community 
pharmacist, a pharmacy technician, and an epidemiologist. The experts reviewed all the items, examined the neces-
sary/unnecessary items, modified them as needed,27 and provided constructive suggestions and feedback to improve the 
questionnaire.

Item Content Validity Index (I-CVI)
The content validity index (CVI) was defined as the degree to which elements of an instrument are relevant and 
representative of the defined construct.28 Expert opinions were used to determine the CVI.17 The individual-CVI 
(I-CVI) was calculated based on Lynn’s theory.29 Lynn recommended an I-CVI of 1.0 for 3–5 experts and a minimum 
I-CVI of 0.78 for 6–10 experts.29,30 In this study, four experts were asked to score each item on a five-point Likert scale 
as follows: 1 = highly not relevant, 2 = not relevant, 3 = neutral, 4 = relevant, and 5 = highly relevant. The experts were 
asked to write a comment on the provided form. They could add, delete, substitute, or correct the items. We conducted 
two rounds of calculations for I-CVI, with an expected I-CVI value of 1.0 for the final questionnaire.

Pre-Testing
Pre-testing was performed to assess the items’ clarity, known as face validity.17 The recommended number of participants 
for this step was 30.31 Therefore, we recruited 32 participants (pharmacists and pharmacy technicians) to assess item 
clarity and difficulty filling out the questionnaire.27 In addition, the participants were asked to provide feedback to 
improve their clarity.32

Validation Processes
The questionnaire was validated with 400 participants. For a broader nationwide representation, we collected participant 
information from four areas: Bandung City, Bandung District, Medan City, and Makassar City, representing the western, 
central, and eastern parts of Indonesia. We included 100 participants from each area, and data were collected using 
electronic-based and paper-based questionnaires.

Data used in the validation phase were analyzed using several methods, including participant analysis, CFA for 
construct validity, Cronbach’s alpha, and test-retest reliability. We used the IBM SPSS® statistics software for Windows, 
version 25 (IBM Corp., Armonk, NY, USA), and LISREL® for data analyses.

Participant Analysis
Participant analysis summarizes of the characteristics of study participants.33 We used the mean, standard deviation, and 
minimum–maximum values to determine the participants’ sociodemographic characteristics, which are important because 
these characteristics might affect KAP.14,18,34–37

Confirmatory Factor Analysis (CFA)
CFA was used to psychometrically assess the possibility of a systematic comparison of a factor based on a systematic 
suitability assessment as well as to estimate the relationship between latent constructs that had been corrected for 
measurement errors, or as a construct validity test.20,38 The CFA was performed using LISREL®. Theoretically, the 
minimum sample size for the CFA is 200 participants.39 However, we included 400 participants in this study.40,41 We 
expected a ratio of Chi-squared to degree of freedom of <3 (p > 0.05), a comparative fit index (CFI) of >0.90, adjusted 
goodness-of-fit index (AGFI) of >0.90, non-normed fit index (NNFI) of >0.90, root mean square error of approximation 
(RMSEA) of ≤0.08, and standardized root mean square residual (SRMR) of ≤0.08.17
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Cronbach’s Alpha
The reliability test is used to determine the extent to which the scores generated by a questionnaire are consistent and 
reproducible.32 A reliability test was performed using Cronbach’s alpha. Cronbach’s alpha was used to explain the 
internal consistency of the questionnaire.42 A Cronbach’s alpha coefficient in the range of 0.6–0.7 is generally considered 
acceptable, whereas a Cronbach’s alpha coefficient of 0.8 indicates good reliability.42,43

Test–Retest Reliability
The test-retest reliability can be evaluated using Pearson’s correlation.44 Test-retest reliability refers to the ability of the 
scores of an instrument to be reproducible if used on the same participant and condition.44 This test presumes that the 
actual measured score will yield the same result over a short time interval.45

Pearson’s correlation coefficients of 0.00–0.10, 0.10–0.39, 0.40–0.69, 0.70–0.89, and 0.90–1.00 indicate negligible, 
weak, moderate, strong, and very strong correlation, respectively.40 We chose ≥0.5 to represent a good correlation 
because higher correlation values indicate higher test-retest reliability.20 This test was conducted with the same 32 
participants within a 1-week interval.46

Results
A total of 56 items were defined in the development phase. In the item screening, 56 items were modified after two 
rounds of expert evaluation. We then developed 56–63 items in the pre-testing step. Finally, we defined 63 items for the 
validation phase. All the steps and results are summarized in Figure 1.

Item Development
Framework Development
The sociodemographic domain included several indicators, including sex, age, marital status, education level, work 
experience, income, and information about the pharmacies that they visit. The knowledge domain included indicators related 
to the knowledge of TB pathogen, infection site, spreading mechanism, signs, symptoms, risk factors, diagnosis, drug 
regimen, drug use, and potential adverse drug reactions.21,22 The attitude domain included indicators related to beliefs about 
capabilities/self-efficacy (perceived competence, self-confidence, and optimism/pessimism) and beliefs about consequences 
(anticipated regret and characteristics of outcome expectancies: valued or not valued).21,23 The practice domain included 
indicators related to activities associated with TB case detection, drug monitoring, and education. TB case detection-related 
constructs included TB screening and referral of presumptive TB patients to appropriate healthcare facilities, while the drug 
monitoring-related constructs included treatment-supporting activities (supervising TB drug use, creating medication 
schedules, monitoring medication adherence, monitoring adverse drug reactions, and reporting). We defined TB educational 
activity-related constructs as providing TB information to society.21,22

Item Generation
The initial 56 items were developed, comprising 18 sociodemographic, 11 knowledge, 18 attitude, and 9 practice items. 
The knowledge section items were scored 1 for a correct answer and 0 for a wrong answer or a do not know the response. 
A five-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree), was used to assess attitudes toward the 
importance of case detection, drug monitoring, and education activities for reducing TB incidence. In the practice 
domain, five options were provided to identify the frequency of specific practices, with a score of 1 (never) indicating 
that the practice was not performed in the past six months, a score of 2 (rarely) indicating that the practice was performed 
once every 5–6 months, a score of 3 (sometimes) indicating that the practice was performed once every 24 months, 
a score of 4 (often) indicating that the practice was performed every month, and a score of 5 (very often) indicating that 
the practice was performed every month. A higher score indicated a better KAP assessment.

Item Screening
In the first round of expert evaluation, 56 items generated from framework development and item generation were screened. 
The experts provided corrections and suggestions by arranging sentences and clarifying the meaning of the items. No changes 
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were made in the number of items, but items and answers were modified. The experts advised using standard terms for the 
items and improving sentence structure to make them more understandable, particularly in the sociodemographic domain. For 
example, an expert suggested using the standard term for the type of pharmacy and fee for service in the sociodemographic 
section. After all the items were corrected, the revisions were subjected to another round of approval by the experts.

I-CVI
The results for I-CVI for sociodemographic, knowledge, attitude, and practice items were 0.89, 1.0, 0.86, and 0.89, 
respectively. We improved the questionnaire to achieve an I-CVI score (<1.0) that met Lynn’s criteria.29,47 A total of 4 of 

Figure 1 A flow diagram of questionnaire development and validation.
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18 items in the sociodemographic section were modified and refined according to the experts’ suggestions. In the attitude 
section, we modified 8 of 18 items, whereas, in the practice section, we modified 4 of 9 items. The rate of change was 
minor. The experts suggested to re-arrange the sentences for ease of understanding and to be in line with the concept. 
After improving the items, the I-CVI value for all sections was 1.0. This value indicated that the contents of the 
questionnaire represented all items. The result of I-CVI in the first and second rounds are represented in Table 1.

Pre-Testing
Before the questionnaire was distributed to the target population, we performed a face validity test on 32 participants 
representing the target population. These participants act as target population whom judges as experts at evaluating face 
validity, which is a component of content validity.20 In the face validity test, 32 participants could give corrections and 
suggestions in the questionnaire, and we accepted the corrections and suggestions for improvement.

We received feedback and suggestions from the participants when they completed the questionnaire for face validity. 
The participants completed the questionnaire in about 15 minutes on average. Using responses from 32 participants, the 
correlation coefficient was <0.3 for knowledge items and ≥0.3 for attitude and practice items. Thereafter, improvements 
were made to obtain better results in the knowledge domain, which are presented in Supplementary Table 1.

Most corrections were in the knowledge domain. All minor corrections to the sociodemographic, attitude and practice 
domains were made correctly. Some questions in the knowledge domain, such as those related to the infection site, 
spreading mechanism, and drug use, were rephrased for better sentence construction to improve participants’ under-
standing of the questions.

We removed one item about the drug regimen because it was not relatable as constructed. In addition, the 
constructions of signs, symptoms, risk factors, drug regimens, and side effects were modified and broken down into 
multiple items to make them more meaningful. Therefore, the number of knowledge items increased from 11 (original 
questionnaire) to 18 (final questionnaire). After correction, the correlation coefficient for all domain were ≥0.3. No 
change was made to the number of items in the attitude and practice domains. Finally, 63 items were identified for the 
validation process listed in Supplementary Table 2.

Validation Processes
Participant Analysis
Considering that the minimum number of participants required for the validity test was 315, we distributed the final 
questionnaire to 400 participants. Most participants in the validity test were women (79%). The proportion of pharma-
cists and pharmacy technicians was balanced (58.5% vs 41.5%). The education level of the participants varied, ranging 
from senior high school to doctorate. The participant characteristics are presented in Table 2.

CFA
The CFA model of the questionnaire was composed of three factors loaded with eight items. The first factor, knowledge, 
included K1 (total score of knowledge on TB case detection) and K2 (total score of knowledge on TB drug monitoring). 
We included only two items in the knowledge domain because the total score for knowledge of education activity was the 
same as that for TB case detection and drug monitoring. The second factor, attitude, included A1 (total score for attitude 

Table 1 I-CVI in First and Second Round

Domain General 
Practitioner 

(I-CVI)

Pharmacy 
Technician 

(I-CVI)

Epidemiologist 
(I-CVI)

Pharmacist 
(I-CVI)

Mean I-CVI in 
the First Round

Mean I-CVI in the 
Second Round

Sociodemographic 0.88 0.81 0.88 1 0.89 1
Knowledge 1 1 1 1 1 1

Attitude 1 1 0.67 0.72 0.86 1

Practice 1 1 0.78 0.78 0.89 1

Abbreviation: I-CVI, individual item content validity index.
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on TB case detection), A2 (total score for attitude on TB drug monitoring), and A3 (total score for education). The final 
factor, practice, included P1 (total score for practice on TB case detection), P2 (total score for practice on drug 
monitoring), and P3 (total score for practice on education).

The results of the CFA were as follows: ratio of Chi-squared to the degree of freedom. X2/df= 2.28, AGFI = 0.95, CFI 
= 0.99, NNFI = 0.98, RMSEA = 0.06, and SRMR = 0.03 (p < 0.05 for all). The model fit test is presented in Table 3. The 
results of the CFA model are presented in Supplementary Figure 1.

Table 2 Participant Characteristics That Were Included in the 
Validation Processes

Characteristic N (400)

Location (n)

Bandung City 100

Bandung District 100
Medan City 100

Makassar City 100

Sex (%)
Female 316 (79)

Male 84 (21.0)
Age, min–max (years) 19–65

Profession (%)

Pharmacist 234 (58.5)
Pharmacy technician 166 (41.5)

Type of pharmacy (%)

Single 307 (76.8)
Chain pharmacy 93 (23.3)

Length of work in pharmacies, min–max (years) 1–40

Working hours in 1 week 38.4 (20.8)
Education (%)

Senior high school 75 (18.8)

Diploma 45 (11.3)
Bachelor 47 (11.8)

Pharmacist profession 201 (50.3)

Master 27 (6.8)
Doctor 4 (1.0)

Experience in TB training (%)

Never 198 (49.5)
>2 years ago 83 (20.8)

1–2 years ago 66 (16.5)

6 months–1 year ago 30 (7.5)
<6 months ago 23 (5.8)

Abbreviations: n, number of locations; N, number of participants.

Table 3 Model Fit Test for Confirmatory Factor Analysis

Ratio of Chi-Squared to  
Degree of Freedom

p value AGFI CFI NNFI RMSEA SRMR

Fit criterion < 3 > 0.05 ≥ 0.90 ≥ 0.90 ≥ 0.90 ≤ 0.08 ≤ 0.08
Result χ2

df ¼
36:49

16 ¼ 2:28 0.00247 0.95 0.99 0.98 0.06 0.03

Abbreviations: AGFI, adjusted goodness-of-fit index; CFI, comparative fit index; NNFI, non-normed fit index; RMSEA, root mean square error of 
approximation; SRMR, standardized root mean square residual.
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Cronbach’s Alpha
Cronbach’s alpha coefficients of knowledge, attitude, and practice were > 0.70, indicating that the questionnaire had good 
internal consistency. The results of Cronbach’s alpha are presented in Table 4

Test–Retest Reliability
Pearson’s correlation coefficients of knowledge, attitude, and practice for the test-retest reliability were ≥ 0.30 (p < 0.01 
for all), indicating good correlations. The results of test-retest reliability (Pearson’s correlation) are presented in Table 4.

We finally included 63 items for the final item: sociodemographic, knowledge, attitude, and practice items. The 
process of developing the questionnaire items is summarized in Supplementary Table 3.

Discussion
We developed and validated a KAP instrument for community pharmacy personnel to use when providing TB services. 
The instrument included 63 items covering fundamental KAPs for TB case detection, drug monitoring, and education. 
The items were divided into four sections: sociodemographic (18 items), knowledge (18 items), attitude (18 items), and 
practice (9 items).

In the development phase, originally 56 items were produced in item generation processes. The item questionnaire in 
the knowledge domain increased from 11 to 18 because there were 2 items unmodified, 8 items modified, 1 item deleted, 
and 8 items added in pre-testing processes (see Supplementary Table 3).

Because this is a newly developed instrument that comprehensively assesses the KAP of community pharmacy 
personnel for specific activities, such as TB case detection, drug monitoring, and education, a content validity assessment 
is needed to ensure that all items are relevant to the domain being measured. We consulted four experts: a TB 
programmer (general practitioner), a community pharmacist, a pharmacy technician, and an epidemiologist, and we 
determined the I-CVI for content validation. The general practitioner is a medical staff of the hospital’s Directly 
Observed Therapy (DOT) team and has more than 7 years of clinical expertise treating TB patients. A pharmacist 
expert from the community pharmacy has had pharmaceutical experience with TB patients for more than 20 years. The 
pharmacy technician who was selected as an expert has worked in pharmacy for more than 8 years to serve TB patients. 
The epidemiologist expert has been a lecturer and researcher for more than 10 years at the university and is concerned 
about the epidemiology of TB disease. All experts suggested improvements that complement each other in the 
questionnaire development process.

According to the current studies,17,18,44 in the development phase, we should establish a framework that contains the 
activity, domain, indicator, and construction of the questionnaire to identify the scopes of the domain and facilitate item 
generation. This framework was then evaluated by the expert to verify the validity of the content. Boateng et al suggested 
that expert judges should be independent of those who developed the item pool. No blinded selected expert to examine 
the questionnaire, as indicated by Boateng et al. We need to know precisely the background of the experts to make sure 
that the questionnaire is examined by an expert at its finest. Expert judgment can be done systematically to avoid bias in 
the assessment of items.20 Their assessments have been measured using defined scaling and statistical processes such as 
the content validity ratio for quantifying consensus48 or content validity index for measuring proportional agreement.29 

We chose Lynn criteria29 for measuring proportional agreement to clarify the content validity index.

Table 4 Cronbach’s Alpha and Test–Retest Reliability

Domain Cronbach’s  
Alpha (α = 5%)

Pearson’s  
Correlation (α = 5%)

Knowledge 0.75 0.84

Attitude 0.91 0.55

Practice 0.95 0.91

Abbreviation: α, significance level.
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There were several techniques to determine content validity index by expert. Based on Polit and Back (2006), content 
validity index consist of: I-CVI (item-level content validity index), S-CVI (scale-level content validity index), S-CVI/ 
UA (scale-level content validity index, universal agreement calculation method), and S-CVI/Ave (scale-level content 
validity index, averaging calculation method).47 The I-CVI is computed as the number of experts giving a rating of either 
3 or 4 (thus dichotomizing the ordinal scale into relevant and not relevant), divided by the total number of experts.47 We 
used I-CVI information to guide us in revising, deleting, or substituting items. The value of I-CVI for four expert is 
one.29,47 In the first round of expert judgment, we found some items less than one, so we made modification to each item 
and after second round expert judgment, the I-CVI was one each. We found that the final I-CVI met the criteria of 
Lynn,29 ie, a valid item should have an I-CVI of 1.0 for 3–5 experts.29

After we determined content validity index, a total of 32 participants were selected as representatives of the target 
population selected in the pre-testing process to determine face validity. They acted as experts, evaluating the ques-
tionnaire that had been approved by four experts so that discrepancies could be eliminated. In the pre-testing process, 
several items in the knowledge domain produced a correlation coefficient < 0.3, so we made some improvements and did 
the second round of the test with the same 32 participants. The improvement was based on feedback and suggestions 
from the participants. No change was made to the number of items in the attitude and practice domains because 
correlation coefficient of these domain ≥ 0.3.

A validation process was performed with 400 participants with various characteristics, and the results revealed that 
the instrument was valid and reliable for assessing the KAP of community pharmacy personnel in TB case detection, 
drug monitoring, and education. A study involving 1125 pharmacy personnel in Indonesia showed that sex, age, 
pharmacist profession, chain pharmacy, working experience, TB training experience, and pharmacy location were 
associated with KAPs in TB case detection.49 Similarly, level of education, patient volume, and workload were found 
to be associated with TB care in community pharmacies in Peru, India, and Indonesia.12,14,50,51 Therefore, we considered 
those sociodemographic characteristics in recruiting participants for the validation process to develop a comprehensive 
instrument for the KAP assessment.

The questionnaire was developed in accordance with the sequence of questionnaire development suggested by 
Boateng et al.20 Based on psychometric analysis of the face, content, and construct validities, this study showed 
acceptable values, and the test-retest reliability was also acceptable.

Regarding the CFA, our factor model fits with the latent construct. The ratio of Chi-squared to the degree of freedom 
was < 3 (p >0.05), indicating that the number of differences between the expected and observed covariance matrices met 
the standard requirement.17 The CFI was > 0.90, indicating that the value was equal to the discrepancy function adjusted 
for the sample size and exhibited a better model fit.52 Our RMSEA, a residual model, met the criteria reported by Hu and 
Bentler (1999), who stated that a value of ≤0.06 is acceptable as a model fit.52

We found that Cronbach’s alpha coefficient was >0.70 for all parameters in the first test of reliability, indicating that 
the questionnaire had good internal consistency.42,43 Several factors affected the value of the test reliability, such as the 
duration between the first and second tests44 and the small number of participants.53 The first and second test periods 
should not be too short. Otherwise, participants may overestimate their answers.44 Marx et al found no significant 
difference in the test-retest reliability within two days and two weeks.46 Therefore, we conducted the test with a 1-week 
interval, which is an acceptable duration. Consistent with the results of the validation phase, the overall psychometric test 
indicated good values for the parameters. Therefore, the results of our study can be used as an assessment instrument for 
evidence regarding the role of community pharmacy personnel and TB prevention and care.

Considering the potential role of community pharmacy in TB prevention and care, this questionnaire can be used to 
assess the current situation of the pharmacy personnel KAP in three domains, ie, TB case detection, drug monitoring, and 
education in Indonesia. Since developing a strong coalition with all resources in TB management is strongly recom-
mended as the global pillar for the END TB strategy, this questionnaire can be beneficial in identifying and developing 
strategies to engage pharmacies in TB patient detection, drug monitoring, and education.

KAP assessment in Tuberculosis Case Detection, Drug Monitoring, and Education is essentially needed to develop 
appropriate and effective intervention to improve practice of community pharmacy personnel in Tuberculosis Case 
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Detection, Drug Monitoring, and Education. The practice itself will support global TB elimination that face with two 
major challenges, ie, high number of people with underdiagnosed TB and failed TB treatment.

Private sector and community contributions to TB notification and treatment support are needed for TB elimination as 
part of the WHO strategy to END TB by 2030.1 A study conducted in western India indicated that private practitioners 
are still slow in raising TB notifications.54 Collaboration within private practitioners and community pharmacy is 
expected to raise TB case notification. Community pharmacy personnel can screen pharmacy visitors for TB signs and 
symptoms and refer presumptive TB patients to healthcare facilities or community healthcare centers for further 
examination as has been done in India and Pakistan13,15 to enhance the notification of TB cases.

In terms of treatment support, community pharmacy personnel can provide education to TB patients through 
education, as described by Karuniawati et al in 2019.37 This advice can improve TB patients’ compliance with their 
medication. In the monitoring aspect, community pharmacy personnel, especially pharmacists, can identify drug therapy 
problems (medication adherence and reporting adverse drug reactions). Furthermore, they can help identify possible 
issues with medication therapy after the initiation of a complex medication regimen.55 We believe that the three big roles 
of community pharmacy personnel can contribute to TB notification and treatment to reach the goal of TB elimination by 
2023.

The study limitations should be considered. First, the questionnaire may not be used for the global pharmacy 
population as it was developed and validated in the Indonesian pharmacy population in Bahasa Indonesia. Second, the 
knowledge items related to TB medication were focused on non-drug-resistant (DR) TB regimens. Thus, this ques-
tionnaire did not cover the knowledge of DR-TB regimen. Because the multi-DR-TB center coordinates DR-TB 
treatment owing to the complexity of the regimen, we limited the role of pharmacy to people with presumed TB and 
patients with drug-sensitive TB for this instrument. Third, since the guidelines for treating TB can be modified based on 
the updated evidence, this questionnaire needs to be further adapted with the update guideline particularly in the 
knowledge domain. Nevertheless, we believe that using different participant characteristics in the validation process 
and conducting a systematic and comprehensive analysis will contribute to the questionnaire’s validity and reliability.

Conclusion
This study indicates that the developed questionnaire is a valid and reliable instrument for assessing the KAP of 
community pharmacy personnel for TB case detection, drug monitoring, and community education in Indonesia. 
Community pharmacy personnel can support TB notification and treatment by assessing their prospective roles in 
surveys using this questionnaire, enabling TB eradication in 2030. Further studies should be conducted to translate 
and validate the questionnaire for its utility as an instrument for the global pharmacy population.
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