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Background: Chronic Kidney Disease (CKD) is a complex condition leading to loss of kidney function. The objective of this study was to develop and validate a Knowledge, Attitude, and Practice questionnaire on CKD (CKD-KAP) among practicing physicians in Pakistan since no validated tool was available for the said purpose.

Methods: The study consisted of four phases with phase-I focusing on literature review, phase II was the actual questionnaire development phase, face and content validity was determined in phase III, and finally pilot testing was performed in phase IV to determine validity and reliability. The development phase encompassed a thorough review of literature, focus-group discussion, expert review, and evaluation. The validation phase consisted of content validity, face validity, construct validity, convergent validity, and reliability. The pilot testing was performed by studying the KAP of 100 practicing physicians in tertiary care hospitals in Pakistan. The knowledge section of the validation phase utilized Item Response Theory (IRT) analysis. The attitude and practices sections utilized Exploratory Factor Analysis (EFA) theory. The reliability analysis utilized Cronbach’s alpha and correlations.

Results: The CKD-KAP questionnaire had three main sections: knowledge, attitude, and practice. During the validation, IRT analysis was performed on knowledge, which focused on the measure of the coefficient of discrimination and difficulty of the items; 40 out of 41 knowledge items have both discrimination and difficulty coefficients within an acceptable range. The EFA model was also fitted in the attitude and practices section, and scree plot and Eigenvalues suggested three and four dimensions within the attitude and practices section. The factor loading of all items was found to be acceptable except for one item in attitude which was deleted. The convergent validity demonstrated a significant association between all three sections except knowledge and practices. The reliability (internal consistency) analysis demonstrated Cronbach’s alpha values above 0.7 and significant inter-item correlation. The final model of CKD-KAP had 40 knowledge, 13 attitude, and 10 practice items with a combination of both positive as well as negative questions and statements.

Conclusions: The CKD-KAP was found to be psychometrically valid and reliable, hence can be used to determine the knowledge, attitude, and practices of physicians toward chronic kidney disease.
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Background

Knowledge is a set of understandings a person has regarding any particular subject. Attitude refers to a set of beliefs, behaviors, or tending to a particular subject, while practice is a set of actions an individual takes in response to stimuli based on the understanding and tendency toward that subject (1, 2). The knowledge and attitude studies are based on a model, according to which the accumulated knowledge in a health aspect leads to changes in attitude resulting in behavior change, slowly becoming part of everyday routine practice (3). It is obvious from this model that having good knowledge is important to developing a positive attitude and good practices. Thus, the study of Knowledge Attitude Practices (KAP) is very important to identify problems, needs, and possible barriers to help to determine educational plans for medical professionals. The KAP is also suitable for assessing the performance of any already developed program (4). In modern healthcare research, KAP studies have become very significant in fields such as nutrition, disease, hygiene, and smoking prevention based on a study of community or healthcare professionals (5–9). However, most of the time, the questionnaire used to access KAP is not properly validated and thus leads to a lack of reliable knowledge, attitude, and practice scores. If a questionnaire is not validated, it might not assess the components that it should actually be measuring (10). After a thorough review of the literature, the researchers were unable to find any reliable properly validated tool for non-nephrologist physicians to access their knowledge, attitude, and practices toward chronic kidney disease. There is a need for a reliable and valid tool to assess CKD knowledge attitude and practice among physicians because it will identify the knowledge level of physicians along with their practices for the policymakers and health authorities to develop national plans for training and curriculum revisions and so on to improve the overall outcomes for CKD patients. Therefore, this study aimed to develop a questionnaire on Knowledge, Attitude, and Practice of Chronic Kidney Disease (CKD-KAP) among practicing (non-nephrologist) physicians in Pakistan.



Materials and methods

The development and validation of the questionnaire were completed in four phases. The first phase consisted of a literature review, in which studies were identified through a comprehensive literature search of databases including PubMed, EMBASE, LILACS, Scopus, and Web of Science from the inception of these sources until January 2019. The keywords used for searching relevant articles were “knowledge,” “attitude,” “practices,” “Chronic Kidney Disease,” “management of CKD,” “Chronic Renal Failure,” and “physicians.” Boolean operators such as “AND” and “OR” were used to increase the sensitivity and specificity of the search when needed.

We identified knowledge gaps determined by previous studies and reviewed the guidelines for diagnosis and management of CKD for identification of previously explored latent variables including etiology, symptoms, diagnosis, screening, staging, dialysis, pharmacotherapy, and outcomes of CKD. A similar type of study was also reviewed but no study focusing on the development and validation of a comprehensive tool for analysis of knowledge, attitude, and practices of physicians toward CKD could be identified.

The phase II was the questionnaire development stage in which one expert from each specialty including general medicine, nephrology, clinical research, and biostatistics was included. The multidisciplinary team generated the item and its corresponding response scale for each latent variable in light of clinical management guidelines and literature review including a review of items from previously developed KAP instruments. The consensus was obtained for each item before its inclusion in the CKD-KAP, and a mixture of both truly as well as falsely articulated items were included. Then, by putting all the questions under the determined latent variables and sections, a basic form of the questionnaire was obtained. In Phase III, the developed tool was subjected to review and then content validity by a multidisciplinary team of three experts including academic researchers and clinical practitioners was determined. The face validity was performed using 10 physicians from a tertiary care hospital in Pakistan. During this phase, the referential meaning of each item was established to clarify the intended meaning of each item and the latent variables under study. The suggestions of the multidisciplinary expert team and the response received during content and face validity were incorporated into the questionnaire. In the final Phase IV, the questionnaire was administered by the researcher to a study population of 100 (non-nephrologist) physicians. The filled questionnaire was then used to determine the construct validity and reliability analysis.

The initial questionnaire which was developed in Phase II contains 72 questions for knowledge, attitude, and practices. The expert multidisciplinary team including one academic researcher and two physicians recommended removing three questions from the knowledge section, one question from the attitude section, and three questions from the practices section. After the completion of phase III, a 55-scale questionnaire was obtained which was then subjected to pilot testing for construct validity and reliability analysis. The steps involved in the development and validation of questionnaire are provided in Figure 1.


[image: image]

FIGURE 1
Process of development and validation of CKD-KAP questionnaire.



Knowledge section in CKD-KAP

Items related to general knowledge about the disease, diagnosis, risk factors, complications, and management of the disease were included in the knowledge section of CKD-KAP. Most of the questions were based on technical information related to CKD which is clearly defined by the latest KDOQI/KDIGO guidelines. A total of 42 items of knowledge having three options, that is, yes, no, and do not know with only one correct answer were developed. All the items included had sufficient difficulty levels to be answered by practicing physicians. Both positive and negative questions were added to the questionnaire. For every correct answer for an item, one point is given, while zero point is given to every incorrect answer and a higher score indicates better knowledge. Thus, the possible range for the knowledge score is 0–42 points.



Attitude section in CKD-KAP

Items included in this section focused on the general attitudes related to CKD disease, kidney damage and outcomes, and finally the attitudes toward dialysis. A total of 15 items were developed based on the information gathered from previous studies and similar tools during the literature review phase. Subjective statements were developed and added in the initial version of CKD-KAP for each of the identified latent variables during the literature review. Both positive and negative questions were added in the attitude section. Each item was graded on a 5-point Likert scale, which includes “strongly disagree,” “disagree,” “neutral,” “agree,” and “strongly agree.” Points are given in ascending order, with one point given for the response of “strongly disagree” and five points given for the response of “strongly agree” for all the 12 positive items. Three negatively structured items were also included for which reverse scoring was applied while analysis. The scores from all individual items were added to obtain an overall score for attitude, with higher scores indicating a positive attitude. The total score ranged from a minimum of 15 to a maximum of 75 for the attitude section.



Practice section in CKD-KAP

Items related to general practices of CKD disease, the estimation of GFR, monitoring of the disease, and complications of CKD were included in this section. A total of 13 practice items were developed on a frequency scale with a response scale having four values, that is, “never,” “seldom,” “often,” and “always” were added to the CKD-KAP questionnaire. Three negatively structured items were also developed for which reverse scoring was applied. One point is given for the lowest frequency, that is, “never” and four points were given to the highest frequency, that is, “always” for all the positively structured items in the scale. To obtain the practice score, the points from each item are added which will lead to a minimum possible score of 13 and a maximum possible score of 52. The higher score indicates better practices for CKD.



Ethical approval

Ethical approval for this study was taken from two large tertiary care hospitals in Pakistan including Pakistan Institute of Medical Sciences (PIMS) Hospital, Islamabad, and Nawaz Sharif Kidney Hospital (NSKH), Swat. Ethical approval was granted by the Ethics Review Board of both hospitals after discussing the whole research, its importance, and future prospects. Informed consent was also obtained from all participants at the time of inclusion in the study. All methods in this study were performed in accordance with the ethical practices, guidelines, and regulations of the study institutes as well as guidelines of the declaration of Helsinki.



Study sample

The study sample included (non-nephrologist) physicians and general practitioners working in tertiary care hospitals in Pakistan. All the physicians from the study sample were working in general medicine and they used to refer critical patients to relevant sub-specialties such as nephrology, cardiology, neurology, and so on within the hospital.

The sample size was selected based on the literature references where a sample size of 100 was considered adequate for applying the IRT, Rasch-model, and EFA model (11, 12). A sample size of 100 was required for an EFA study whenever 10–15 items were expected to have factor loadings of 0.4 (12). Based on the literature references, a sample size of 100 was selected. The questionnaire was provided to 100 physicians by the researcher and requested them to fill in the presence of the researcher to avoid any further confusion. The response rate of this study was 94% (n = 94) since six physicians returned the partially filled questionnaire and regardless of the reminder, they did not agree to fill the questionnaire.



Validity

The overall validity of the CKD-KAP was analyzed by studying content validity, face validity, and construct validity.


Content validity

Content validity refers to the degree to which the items on a measuring scale determine the same content (13). The content validity was performed by determination of the content of CKD-KAP by an expert panel, comprising three medical professionals including one academic researcher expert in the relevant field and two senior professors of nephrology having more than 15 years of practice experience in tertiary care settings. The expert panel rated each item in CKD-KAP as “essential,” “useful,” or “not necessary,” based on its appropriateness, uncertainty, and accuracy in the questionnaire. The questionnaire was amended based on the recommendations of the expert panel.



Face validity

Face validity has a unique and important role to determine the perception of respondents on the appropriateness of a test (14). After content validity, the CKD-KAP was subjected to face validity by testing it among 10 physicians in a tertiary care hospital. CKD-KAP was distributed among the physicians by the researcher along with instructions on how to fill the questionnaire. All physicians were requested to complete the CKD-KAP and were stimulated to ask questions about uncertain or confusing items. These items were then clarified by trained researchers in a more comprehensive way. The questions which were still confusing even after explanation were then removed from the CKD-KAP.



Construct validity

Construct validity measures the underlying hypothetical concepts that the test was designed to measure (14). The construct validity was performed using Exploratory Factor Analysis (EFA) (15) and Item Response Theory (IRT) (16), since one of these models cannot fit for knowledge, attitude, and practices scale at a time.

Item Response Theory was used to fit the knowledge scale using a one-parameter logistic item response model (1P IRT Model) using STATA version 14.0. This model was selected because all knowledge items have a dichotomous scale and due to the low sample size of 100 physicians since a greater sample size is required for 2P IRT modeling. The coefficient of discrimination was determined as a single value for all the items and the coefficient of difficulty was determined for each individual item. Difficulty in the range of −3 to +3 was considered acceptable (17). Item fit was determined by the chi-square goodness-of-fit p-value per item and internal consistency by item-total correlation and Cronbach’s alpha.

The attitude and practices sections were fitted by using a EFA model using SPSS version 22.0 because all items in these sections have four to five response items ordinal Likert scale. The principal axis factoring extraction method, with varimax rotation, was utilized in the EFA. The items in each section were considered as a continuous response to allow estimation of the dimensionality (number of factors) of the items. To identify the number of extracted factors, eigenvalues > 1.0, parallel analysis, and scree plot inspection were utilized. Factor loadings > 0.4 were considered acceptable. The number of extracted factors having eigenvalues > 1.0 was studied for internal consistency for all the included items using Cronbach’s alpha.



Convergent validity

Convergent validity refers to a concept that shows a high correlation with a theoretically similar concept. Convergent validity of a particular section (i.e., knowledge, attitude, or practices) of the survey instrument could be established if items of a section correlate strongly with the same section of other instruments developed for the same purpose. In the absence of any other valid and reliable tool for accessing the KAP of physicians regarding CKD, the exact convergent validity could not be performed. Therefore, a circular approach was adopted in which correlations between different sections of the same instrument were determined. This approach is also used by various studies conducted for similar purposes. Convergent validity, therefore, was performed by studying the correlation between total knowledge, attitude, and practices score. Correlation coefficient “r” value and p-value for Pearson correlation were studied.




Reliability

The reliability analysis was performed using internal consistency which is one of the commonly employed approaches to determine the reliability of any instrument (18). Internal consistency and reliability are aimed to analyze the similarity and closeness in terms of the response of items or a set of items to each other within a domain.

The reliability analysis through internal consistency was determined using the inter-item correlation. Since the attitude and practice sections of the CKD-KAP contain continuous data, the reliability coefficients (Cronbach’s alpha) were also determined. Drasgow et al. reported that the reliability coefficient (Cronbach’s alpha) value of 0.6 is suitable and acceptable for exploratory research (19). However, the more conservative cut-off Cronbach’s alpha value of 0.7 was selected for this study.



Statistical analysis

Data were analyzed using the IBM Statistical Package for Social Sciences (SPSS) for Windows Version 22.0 software (20). All assumptions to conduct the EFA were met during the study and analysis. Initially, Bartlett’s test of sphericity was found to be significant (p < 0.0001). Second, the requirements for overall Measure of Sampling Adequacy (MSA) were met, with a value of 0.765 for attitude and 0.689 for the practice section of CKD-KAP. All correlations were considered significant at a statistical level of p < 0.05 and Cronbach’s alpha value >0.7 were considered acceptable for internal consistency reliability.




Results


Demographic characteristics

Table 1 shows the demographic of the physicians under the study. The questionnaire was administered to 100 physicians out of which 94 returned the completed questionnaire with a response rate of 96%. This study thus involved a total of 94 physicians including 56 (59.6%) men and 38 (40.4%) women. About 62 (66%) physicians were less than 30 years of age, 26 (27.7%) were 31–45 years, and 6 (6.4%) were 46–60 years of age. Our study included physicians from different practice settings, 80 (85.1%) physicians were practicing only in public tertiary care hospitals, while 14 (14.9%) were practicing in both public as well as private clinics. About 58 (61.7%) physicians have graduated in medicine and surgery MBBS or MD, 30 (31.9%) were post-graduate trainees, and 6 (6.4%) were consultants after completing their specialization. The consultant is a senior physician who has completed all their specialist training and been placed on the specialist register in their respective specialty. All the physicians under study have a different level of clinical experience, 46 (48.9%) physicians have only done a house job which is a mandatory 1-year clinical practice to be performed under the supervision of senior professors in tertiary care hospitals at the end of the graduate degree, 22 (23.4%) physicians have less than 5 years of experience, and 26 (27.7%) physicians have more than 5 years of clinical experience.


TABLE 1    Demographics of physicians under study.
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Content validity

For the knowledge section of the CKD-KAP questionnaire, a total of three items were not recommended by the expert group and were removed. Based on the comments provided by the expert panel, these items were not related to knowledge of CKD and repetitive of similar items. For the attitude section, one item each was deleted because the item was not actually related to the attitude of physicians. From the practices section, three items were not recommended by the expert team and were deleted since they were controversial in the literature review. The process of content validity retained 41 knowledge items, 14 attitude items, and 10 practice items making up a total of 65-item CKD-KAP questionnaire.



Face validity

After content validity, the revised version of the CKD-KAP was used to determine face validity. Most items in the CKD-KAP were fully understood by the physicians, except for terms such as the MDRD equation which was later on explained to them and used in full form in the questionnaire.



Construct validity

For construct validity, different models were used for the knowledge, attitude, and practices sections. One-parameter logistic item response model (1P IRT Model) of IRT was used to fit the knowledge scale. A single value of the coefficient of discrimination “a” was determined for all the items, while the coefficient of difficulty “b” was determined for each individual item.

The coefficient of discrimination value falls in acceptable criteria (0.30–2.5), with a combined value of 1.031 and with a low value of standard error, that is, 0.09. Out of 41 knowledge items, 40 items met the acceptable range for the coefficient of difficulty “b” (−3.0 to 3.0). Only one item has a coefficient of difficulty value above 3.0 and was removed from the questionnaire. The item-to-total correlations (ITC) for each item were above the recommended cut-off (0.20) (21). The performance of each item in the knowledge section of the CKD-KAP instrument was relatively good. The results of the IRT analysis are provided in Table 2.


TABLE 2    Results of the IRT analysis in the knowledge section of the validation study.
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The EFA model was applied to the attitude and practices sections. The Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy was 0.765 which is in the acceptable range and shows the adequacy of the sample for fitting the EFA model. The model was significantly fit as demonstrated by Bartlett’s test of sphericity (p < 0.001). The results of test statistics of the EFA model are given in Table 3.


TABLE 3    Results of the test statistics for EFA analysis in the attitude section of the validation study.
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Table 4 shows the results of factor analysis for the attitude sections in the CKD-KAP instrument. For the attitude section, in the EFA analysis, the scree plot and eigenvalue (>1.0) revealed three dimensions including general attitudes toward CKD, kidney damage and outcomes, and attitudes toward dialysis. In the final attitude model, three dimensions were identified with 14 items. The EFA factor loading values for all the items in each dimension was above the standard value of 0.49. The inter-item reliability in each dimension was measured in terms of Cronbach’s alpha and based on those values, one item was deleted since it was affecting the overall value of Cronbach’s alpha and thus a final attitude section containing 13 items was left. The Cronbach’s alpha values for dimension 1, 2, and 3 were 0.822, 0.838, and 0.768 which all lies in the acceptable range (>0.7).


TABLE 4    Results of the EFA analysis in the attitude section of the validation study.
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The EFA model was also applied to the practices section and the KMO measure of sampling adequacy was 0.689 which falls in the acceptable range and shows that the sample size for this model was adequate. The model was significantly fit as demonstrated by Bartlett’s test of sphericity (p < 0.001). The results of test statistics of the EFA model are given in Table 5.


TABLE 5    Results of the test statistics for EFA analysis in the practices section of the validation study.
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Table 6 shows the results of factor analysis for the practices section in the CKD-KAP instrument. The EFA analysis, in the practices section, revealed four dimensions through the scree plot and eigenvalue (>1.0) including general practices toward CKD, monitoring of CKD, measurement of GFR, and practices toward complications of CKD. The EFA factor loading values for all the items in each dimension was above the standard value of 0.49. The inter-item reliability in each dimension was measured in terms of Cronbach’s alpha and its values for dimensions 1, 2, 3, and 4 were 0.750, 0.778, 0.763, and 0.839 which all lie in the acceptable range (>0.7).


TABLE 6    Results of the EFA analysis in the practices section of the validation study.
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After conducting EFA, the convergent validity of the CKD-KAP was determined. Convergent validity was determined by correlating knowledge, attitude, and practice on physicians which showed significant associations between knowledge and practices. The possible reason behind such poor correlation between knowledge and practices can be due to the lack of adequate training facilities for doctors where they can practice their theoretical knowledge, but instead, they focus more on following the senior consultants and professors regardless of having good knowledge. The correlations between knowledge and attitude (r = 0.460, p = 0.000), knowledge and practice (r = 0.053, p = 0.609), as well as attitude and practice (r = 0.235, p = 0.023) are mentioned in Table 7.


TABLE 7    Results of the convergent validity of the CKD-KAP questionnaire.
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Reliability

Table 2 shows the reliability results for the knowledge while Tables 8, 9 show reliability results for attitude and practice sections of the CKD-KAP instrument. The reliability coefficient value in terms of Cronbach’s alpha for the knowledge of CKD-KAP is 0.963. In the attitude section, Cronbach’s alpha for the model is 0.829, while in the practice section, Cronbach’s alpha for the model is 0.756. All dimensions in the attitude and practice sections of the KAP-HLQ have fulfilled the minimum internal consistency reliability of at least 0.7 for such exploratory research (19).


TABLE 8    Results of the reliability (internal consistency) analysis in the attitude section of the validation study.
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TABLE 9    Results of the reliability (internal consistency) analysis in the practices section of the validation study.
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In the attitude section of CKD-KAP, all items were found to be significantly correlated with each other, with r-values ranging from low to moderate (0.116–0.629). For the practice section, only four items show weak correlation while all other correlations were found to be significant ranging from low to moderate (0.116–0.629).



Final model of CKD-KAP

The final model of the knowledge section of CKD-KAP has a total of 40 items. This will lead to a minimum possible score of 0 points and a maximum possible score of 40 points. As items of knowledge on CKD measures known facts and not abstract variables and it was studied through the IRT model, therefore, it was not further divided into domains. The knowledge section of CKD-KAP is therefore reported by total score, with a higher score indicating better knowledge of CKD. The authors consider that practicing physician should at least have 50% knowledge which corresponds to a knowledge score of 20. However, for studying the knowledge of physicians from a particular country, the mean knowledge score of the physicians could also be taken as a benchmark for good knowledge, that is, physicians having a higher score than the mean may be considered to have good knowledge and those having lower knowledge score than the mean knowledge may be considered as having poor knowledge.

A total of 13 items were retained in the attitude section of the CKD-KAP instrument. Attitude regarding CKD can be assessed by total score as well as a score within each of the three domains. The minimum possible overall attitude score can be 13 while the maximum score can be 65. A higher score will indicate a positive attitude. Based on the EFA model, the attitude section was further divided into three domains each containing six, five, and two items. For the first domain general attitudes toward CKD, the minimum possible score can be 6 while the maximum possible score can be 30. For the second domain attitudes toward kidney damage and outcomes, the minimum possible score can be 5 while the maximum possible score can be 25. The third domain attitudes toward dialysis can have a minimum score of 2 while a maximum score of 10. Just like with the overall score, a higher score in each domain indicate positive attitudes. In the attitude section, reverse scoring applies to three items which are highlighted by a * mark in the CKD-KAP questionnaire in the Supplementary file.

For the practice section of the CKD-KAP, 10 items that fit in the instrument were retained. Practice on CKD can be assessed by total practice score and by dimension score. The possible minimum total practice score is 10 and the possible maximum total practice score is 40 points. Reverse scoring applies to three negatively constructed items which are identified by the * sign in the CKD-KAP questionnaire in the Supplementary file. Since after the EFA model, the practices section was divided into four domains, and therefore to calculate practices in each domain, the minimum possible score in first domain, that is, general practices toward CKD is 4 and the maximum possible score is 16, while the minimum possible score in each of the 2nd, 3rd, and 4th domain is 2 while the maximum score in these domains is 8. The higher score in the practice section indicates better practices toward CKD.




Discussion

The CKD-KAP is an important assessment tool since it has been developed and tailored to the physician’s aspects in their everyday clinical practice. During the validation phase, it has been tested for validity including content validity, face validity, construct validity, and convergent validity and reliability (internal consistency).

For content validity, a consensus was met among the expert group in reviewing the CKD-KAP based on the contents of all modules. It is essential to match all the items with the module as it is meant to evaluate the respective module (22, 23). Our study also included a review group of three experts for content validation for adequate inter-rater agreement (13). The CKD-KAP has three modules, that is, knowledge, attitude, and practices, which are further split into domains within each module. Similar procedures were applied by other researchers (24, 25).

Face validity is an important step in validity analysis, especially for tools that are developed for a specific population since the comprehensibility of items by the relevant target group is important (26). This significance of face validity in determining the appropriateness of an instrument for a specific target group has already been identified and defined (27). The majority of items in the CKD-KAP were well understood by the physicians, with an exception of one terminology which was later on used in full form in the questionnaire.

For construct validity, IRT was used to fit the knowledge scale using the one-parameter logistic item response model (1P IRT Model). The value of the coefficient of discrimination “a,” coefficient of difficulty “b,” and item-to-total correlations were all within the acceptable range indicating the good performance of the knowledge section of this instrument (28). The construct validity of the attitude and practices section was determined using the EFA model, and all attitude and practices items presented good factor loadings > 0.6 in attitude and > 0.4 in the practices section (15). All the parameters of the models such as KMO measure of sampling adequacy and Bartlett’s test of sphericity demonstrated result in an acceptable range. The study of scree plot and eigenvalue further split the attitude and practice module into three and four domains, respectively. These domains were then named based on the shared concept by all items grouped in each domain (29). Similar values of the factor loading, sampling adequacy, and test of sphericity were also obtained in another study focused on CKD in which the respondents were patients instead of physicians (30, 31).

Convergent validity was performed to determine the correlation between knowledge, attitude, and practices of the physicians toward CKD. The significant correlations during this analysis support the definition of convergent validity as it suggests a high correlation with a theoretically similar concept. Convergent validity demonstrated significant associations among all the parameters. On the other hand, we observed a low correlation between knowledge and practice probably due to a lack of adequate training facilities. Usually in Pakistan, due to a lack of national guidelines and health services regulation at the national level, the prescriptions are not monitored at any level and thus it leads to the development of poor practices among physicians. Furthermore, the young undertraining physicians also rely more on the lectures of senior professors and there is very little concept of the study of evidence-based latest clinical guidelines. Such kind of training environment can lead to the development of poor practices among physicians regardless of having good theoretical knowledge. Reliability (internal consistency) of the CKD-KAP also demonstrated correlation through Cronbach’s alpha in the acceptable range with all correlation values above 0.7 indicating a strong correlation between different parameters within a domain. The reliability scores obtained for CKD-KAP were comparable to already available tools for various other diseases and as per the recommended guidelines to validate the study tools (32).

There are some limitations and recommendations of the study that should be addressed. Due to the comprehensiveness of the study tool, a large number of items were included in the CKD-KAP which may sometimes take more than 10 min to fill the questionnaire. However, since a group of experts performed the content validity, that’s why the tool has been professionally developed to access the knowledge since it contains a lot of items that require in-depth overview of the disease and strong practice skills. The small sample size and younger age of most participating physicians in this study are also acknowledged as a limitation to the generalizability of the study tool. Another limitation of our study includes the content validity which is performed using a single group of experts. The content validity would have been much stronger if we had multiple groups of expert panels; therefore, blind assessments were carried out and the results were pooled to look for agreements across the expert groups. The use of the 1P IRT Model is also regarded as a limitation of the study since the use of the 3P IRT model which requires a large sample size could be a better measure of validity. Since no validated tool was already available for accessing the KAP of physicians regarding CKD, the exact approach of convergent validity could not be utilized, and instead, a circular approach was used. This could also be considered a minor limitation of the study. This instrument was validated among physicians in Pakistan and can be applied to physicians worldwide, especially in countries that have similar medical teaching and practice settings. However, for other countries, researchers are recommended to modify and validate the CKD-KAP among physicians of that country.



Conclusion

Based on the IRT and factor analysis, the CKD-KAP questionnaire was found to be psychometrically valid and reliable. Hence, the CKD-KAP may be used to determine the knowledge, attitude, and practices of physicians (non-nephrologists) toward chronic kidney disease and can help policymakers devise changes in continuous medical education programs to improve the knowledge and practices of physicians.
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