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ABSTRACT

Introduction: The increasing worldwide incidence of Type 2 Diabetes mellitus (T2DM), especially in Malaysia's
North-East Peninsular region, highlights the need to address related complications, notably chronic kidney disease
(CKD). This study aims to validate the Malay-translated version of the Knowledge, Attitudes, and Practices (KAP) on
CKD Questionnaire among T2DM patients in the specified region. Materials and methods: In this study, 260 Type 2
Diabetes mellitus (T2DM) patients from an outpatient clinic in a teaching hospital completed the self-administered
Malay-translated KAP on CKD Questionnaire. A descriptive analysis was conducted to outline participants' demo-
graphic and clinical profiles. The questionnaire underwent content and face validation to ensure clarity and rele-
vance. The Knowledge domain, consisting of 32 items, underwent 2-parameter Logistic ltem Response Theory (2-PL
IRT). Additionally, Confirmatory Factor Analysis (CFA) was employed to refine the structure of the 13-item Attitude
and Practice domains. Results: The findings demonstrated the robust psychometric properties of the Knowledge do-
main, revealing unidimensionality and adequate discriminant indices. The Attitude and Practice domains underwent
model refinement to achieve satisfactory fit indices. Composite reliability was employed for internal consistency,
with Raykov Rho values indicating acceptable reliability. Conclusion: The validation of the Malay-translated KAP-
CKD Questionnaire for T2DM patients in Malaysia offers a reliable and valid tool for assessing T2DM patients' KAP
on CKD, benefiting researchers and healthcare professionals. This instrument significantly contributes to the field,
fostering future research and improving understanding of CKD-related issues among T2DM patients.
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INTRODUCTION

Diabetes mellitus Type 2 (T2DM) is a global public
health challenge, with a rising prevalence that
has significant implications for healthcare systems
worldwide. In Malaysia, as in many other countries, the
burden of T2DM is escalating, particularly in the North-
East Peninsular region. NHMS 2019 reported a marked

increase in the burden of T2DM patients, from 11.2% in
2011 to 18.3% in 2019 [1]. What is more concerning
is the observed 120% surge in undiagnosed cases
of diabetes during the same time frame, despite the
standardized cut-off points for diagnosis of T2DM. This
trend implied that an increasing number of individuals
with diabetes may experience delayed diagnosis,
resulting in diabetic complications already taken place
before their condition was identified.

Among the myriad complications associated with
T2DM, Chronic Kidney Disease (CKD) stands out as
critical and frequently occurring worldwide. Chronic
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kidney disease is defined as a condition where there are
persistent elevation of urine albumin excretion (=30 mg/g
[>3 mg/mmol]), persistent reduction of eGFR (<60ml/
min per 1.73m2) or both which persist for 3 months
or more [2]. A cross-sectional study in Malaysia report
revealed a 70% increase in the prevalence of CKD,
with a higher proportion of CKD patients demonstrating
impaired estimated Glomerular Filtration Rate (eGFR) in
comparison to 2011 [3, 4].

An essential component in addressing this challenge is a
thorough understanding of the knowledge, attitudes, and
practices (KAP) related to CKD among individuals with
T2DM. Assessing these aspects can provide insights into
the patient's awareness of CKD, their attitudes toward
its prevention and management, and their practices in
mitigating its risk. Several questionnaires were used in
research to assess the KAP on CKD among patients in
Malaysia; Unfortunately, most either had incomplete
coverage of the KAP domain or lacked proper validation
[5-7]. A well-validated questionnaire can accurately
measure the latent variable that researchers aim to
understand. This can aid in the formulation of effective
educational interventions and healthcare strategies
tailored to the specific needs of the population[8, 9].

This research seeks to address this critical need by
presenting the validation of the Malay-translated version
of the KAP-CKD Questionnaire for T2DM patients. The
validation of this tool within this specific population is
essential, as it can help uncover an accurate and valid
baseline KAP related to CKD, allowing formulation of
targeted interventions and educational programs to
facilitate early detection and reduce the burden of CKD,
particularly among T2DM patients in Malaysia.

MATERIALS AND METHODS

Questionnaire of choice

This questionnaire was adapted from the CKD Screening
Index developed by Khalil etal. and translated into Malay
by Yusoff, Yusof, and Kueh [5, 10]. The questionnaire
contained 58 items on the knowledge (32 items),
attitude (13 items), and practice (13 items) domains.
The knowledge domain consisted of 32 items, and each
was answered either ‘correct’, ‘wrong’ or ‘unsure’. The
13 items in the attitude domain used 5-point Likert
from ‘strongly disagree’, ‘disagree’, ‘unsure’, ‘agree’ to
‘strongly agree’. The 13 items in the practice domain
were rated on a 4-point Likert scale from ‘never’,
‘seldom’, ‘sometimes’ and ‘often’. The result of the
exploratory factor analysis (EFA) was reported by Khalil
et al. [10]. This questionnaire was chosen given the
comprehensiveness that covered all KAP domains and
it was widely used in research to determine the KAP on
CKD [11, 16)].

Content and Face Validation
Content validation was repeated in this study involving

seven expert panels comprising two public health
physicians, three family medicine specialists and two
internal medicine specialists. The panels were required
to rate the clarity and relevance of each item in the
questionnaire. A content validity index (CVI) of less
than 0.83 suggested that the item be removed from the
questionnaire. The experts' feedback was incorporated
into the questionnaire which led to an improved and
refined version of the questionnaire compared to the pre-
content validation version. Face validity was conducted
to ensure that study participants could understand the
items in the questionnaire. The post-content validation
version was given to the 10 clinic patients to determine
its clarity and comprehension. Special attention was
given to item construction to avoid incomprehensibility.
Validation study: 2-parameter logistic item response
theory (2PL-IRT) and Confirmatory Factor Analysis
(CFA).

This research employed a cross-sectional study design
involving patients with type 2 Diabetes mellitus who
attended outpatient clinics at a tertiary teaching hospital.
Participants were Malaysian citizens aged between 18
and 80 years who had been under clinic follow-up for
at least 1 year, and who could understand the Malay
language. Those who were diagnosed with diabetes in
pregnancy were excluded from this study. The sample
size was determined based on the recommendations
of Hair et al. and An & Sean, who consider a sample
size of 260 to be fair and adequate for factor analysis
[17-18]. The study participants were chosen through
systematic random sampling where the 1st patients at the
beginning of the clinic were selected by simple random
sampling, and subsequently, every other patient was
recruited after obtaining their consent. Each patient was
given a patient information sheet that briefly explained
the study and that their participation must be voluntary
before they signed the consent form and answered the
questionnaire. The questionnaires were given in an
anonymous manner where the patient data would not
be disclosed or distributed.

Descriptive analysis, 2PL-IRT and CFA were conducted
using RStudio version 4.2.0 [19]. The descriptive analyses
for the sociodemographic and clinical characteristics
of the participants were done. Numerical data was
described in mean (SD) or median (IQR) depending
on its distribution. Categorical data was described in
frequency and percentage (n (%)).

The knowledge domain outcome was put in the
dichotomous form; hence, 2-PL IRT was employed
using R package Itm, upon the items in its domain.
Items with difficulty index beyond the range of -3 and
+3 were sequentially removed. Then, items with low
discriminant index (less than 0.34) were also removed
sequentially. Each item's fitness was determined by a
chi-square test using Monte Carlo simulation for more
accuracy. Multiple parallel analysis was conducted to
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determine the unidimensionality of the test. A p-value
of more than 0.05 showed that unidimensionality was
assumed.

Items in the attitude and practice domains were
analysed using CFA to confirm their factor loading and
its relationship with their respective domain. 13 items in
each domain were analysed separately. Rstudio software
was used to employ this analysis and the packages
used were favaan (for CFA analysis), semPlot (for path
diagram) and readx/. The Mardia test was conducted
to determine if the data was normally distributed. This
test was used to guide which estimator to be used
when fitting the CFA model. Then, model fitness was
determined using several fit indices which were divided
into absolute fit indices (Chi-square goodness of fit test,
Root Mean Square Error of approximation (RMSEA)
and Standardized Root Mean Square Residual (SRMR))
and incremental fit indices (Comparative fit index (CFI)
and Tucker-Lewis fit index (TLI)). Cut-off points used to
determine model fitness as recommended by Hair et a/
(17]: -

e Chi-square goodness-of-fit: p-values more than 0.05
but significant values can be expected.

* SRMR value:0.8 or less (with CFl above 0.92)

* RMSEA value: less than 0.7 (with CFl of 0.92 or higher)
e CFl value: above 0.92

e TLI value: above 0.92

Localization of misfit was done by inspecting the
modification indices (MI). Items with high MI would
have their errors correlated to constrain the model. Plot
Diagrams were constructed for both the attitude and
practice domains to present the factor loading for each
item. Factor loadings were represented by numbers on
the arrows. These numbers indicated the strength and
direction of the relationship between the latent factor
and the observed variable. Composite reliability was
examined for the attitude and practice domain by
calculating the Raykov Rho value. A value of more than
0.6 was deemed acceptable [20].

Ethical Clearance

This study obtained approval from the USM Human
Research Committee (JePEM-USM) before initiating data
collection (USM/JEPeM/KK/23010069).

RESULTS

Descriptive result

A total of 260 patients participated and completed
the questionnaire in this study. The mean age of the
participants was 63.3 9.1 years old. Most of them were
Malay, 237 (91.2%) and were married, 223 (85.8%).
Three-quarters of them earned RM 3030 or less. The
mean duration of diabetes for the participants was 14.7
+9.3 years. The demographic and clinical characteristics
are summarised in Table I.

Table I: Demographic and Clinical Characteristics of The
Participants

Demographic characteristic n(%)
Age (years) 63.3(9.1) *
Duration of Diabetes (years) 14.7(9.3) *
BMI (kg/m?) 28.9(14.3) *
Sex

Male 87(33.5)

Female 173(66.5)
Ethnicity

Malay 237(91.2)

Non-malay 23(8.9)
Marital status

Married 223(85.8)

Single 6(2.3)

Widowed 31(11.9)
Education status

Up to primary school 32(12.3)

Secondary school 148(56.9)

Diploma 30(11.5)

Degree 39(15.0)

Master’s Degree or higher 11 (4.2)
Average income

RM 3030 or lesser 179(68.8)

RM 3031 to RM 6619 55(21.2)

RM 6620 or higher 26 (10.0)

*Mean(SD)

Content and face validation

Several items (items K6, K9, K12 and K24) had CVI
less than 0.83 hence they were removed from the
questionnaire. This led to satisfactory results (CVI more
than 0.83) for the item and overall questionnaire in
terms of clarity, relevance and necessity.

The results of the face validation demonstrated
satisfactory outcomes regarding the clarity and
comprehension of items. The result showed that all the
items left were clear and comprehensible with a face
validity index (FVI) equal to 1.

2PL-IRT Result for the Knowledge Domain

The items in the knowledge domain were divided
into 4 subfactors which were factor 1 (Renal function;
Iltem K1 to K5, and K25), factor 2 (Risk factor of CKD;
ltem K7, K8, K10, K11, K13, K14, A15), factor 3 (Sign
and symptom of CKD; Item K16 to K23, and K26) and
factor 4 (Screening and management; Item K27 to
K32). ltem K25, K26 and K27 were removed as these
items had difficulty and/or discrimination index value
beyond the desired range leaving 25 items left in this
domain. The test information curves for each subfactor
indicated that 91.5% to 98.69% of the information in
these subfactors was within the typical ability range of
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-3 to +3. Modified parallel analyses for each subfactor
showed non-significant results hence, unidimensionality

was assumed. The final model for 2-PL IRT analysis is
summarised in Table II.

Table II: Item Response Theory Analysis for Items in The Knowledge Domain (n = 260)

Factor Items Difficulty Discrimination X p- Amount of infor-
(b) (a) (df=8) value mation for ability
within -3 to +3
| know that: :-
Factor 1 Kidney  The kidneys function
function .
K1 - To regulate the water content in my 056 233 7310 <0.001
body.
K2 — To regulate the content of electrolytes
such as sodium, potassium, phosphorus, and 0.24 2.02 38.58  <0.001
calcium in my body.
- . 98.69%
K3 - To eliminate toxins that enter my body. -0.77 1.50 45.76  <0.001
K4 — To produce hormones to generate red 0.46 188 2548 0.001
blood cells.
K5 — To produce hormones to generate red 1.03 2.08 8534  <0.001
blood cells.
Factor 2 Risk The following risk factors will increase the risk of chronic kidney disease:-
factors K7 — Hypertension -1.32 0.94 1678 0.032
for CKD K8 — Diabetes Mellitus -1.78 3.61 8.21 0.413
K10 — Smoking 0.10 1.26 27.09 0.001
K11 — Excessive body weight -0.67 1.45 36.61  <0.001 94.86%
K13 — Recurrent kidney stones -0.19 2.46 33.70  <0.001
K14 — Recurrent urinary tract infection -0.52 2.09 27.46 0.006
K15 — Having a family member with chronic 0.61 0.82 24.43 0.002
kidney disease.
Factor 3 Sign Signs and symptoms of chronic kidney disease are:-
and Symptom .
for CKD K16 — Fatigue -0.88 2.56 28.71 <0.001
K17 — Concentration problems 0.32 1.38 33.24  <0.001
K18 — Loss of appetite -0.25 2.69 13.37 0.099
K19 - Difficulty sleeping -0.26 2.31 6.26 0.618
98.64%
K20 — Muscle cramps 0.02 1.58 14.20 0.077
K21 - Leg swelling -1.56 1.87 22.06 0.005
K22 - Dry skin -0.46 2.25 15.54 0.049
K23 — Itchy skin. -0.41 2.24 15.08 0.058
Factor 4 K28 — Regular urine protein testing allows
Screening and  early detection of chronic kidney disease. -1.32 1.76 62.63  <0.001
Management of _ . .
CKD K29 - Chronic kidney disease is a curable 128 0.54 69.56  <0.001
disease.
K30 - All stages of kidney disease have the 0.73 1.00 93.63  <0.001 91.5%
same management plan.
5_31 - There are five stages of chronic kidney 011 0.99 89.07  <0.001
isease.
K32 - Stage 5 chronic kidney disease patients 1.40 295 4209  <0.001

require lifelong dialysis treatment.

CFA Result for the Attitude Domain

For the attitude domain, 13 items were divided into two
factors as reported in the exploratory factor analysis
(EFA) by Khalil et al. Factor 1T was named as ‘seeking
help/assistance’ (Items A1-A4) and Factor 2 was named
as ‘action and applications’ (Iltems A5-A13). ltem A5
was modified to be more specific for T2DM patients.
ltem A6 was modified to be a reverse statement. Item
A9, A11, A12 and A13 were reported to have low FL
by Khalil et al., but they had good scores in I-CVI in

terms of clarity and relevance during content validation.
These items were also revised to avoid double-barrelled
questions and to be more suitable for T2DM patients.

The Mardia test was significant hence multivariate
normality was not met. Other robust estimators were
used in the CFA for the attitude domain and MLR were
the estimator of choice. Model 1 was assessed, and fit
indices were generated. ltem A6 and A11 were removed
due to having low factor loading (FL < 0.3), Model 2 was
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established, and fit indices were reassessed. Given all fit
indices being met, localization of misfit was not done.
Raykov Rho was calculated for Model 2. Based on the
low Raykov Rho value for Factor 1 (0.422), item A4 was
transferred to Factor 2, resulting in the establishment
of Model 3 which is the final model for the attitude
domain. The model fit indices, as shown in Table V,
remained satisfactory. The summary of CFA analysis
and the composite reliability for the attitude domain are

summarized in Table lll. The composite reliability value
for model 3 had improved for both Factor 1 (0.645) and
Factor 2 (0.908) which satisfied the criteria proposed by
Bagozzi and Yi [20]. The factor loadings were above
the acceptable limit (FL > 0.3) which confirmed the
convergent validity. Table V shows the discriminant
validity through correlation analysis. The plot diagram
for the final model (Model 3) in the attitude domain is
reported in Figure 1.

Table I11: Result for Confirmatory Factor Analysis for Attitude and Practise Domain

Domain Item Factor Loading  Raykov’ Rho
Attitude I believe that
Factor 1a A1 -1 would be surprised if | was diagnosed with chronic kidney 0.376
disease. '
(Se?klng Help/ A2 - 1 will discuss with my friends about chronic kidney disease. 0.730 0.645
Assistance)
A3 - I will discuss with my family about chronic kidney disease 0.817
Factor 2a A4 - | will see a doctor if | experience signs and symptoms of
L . 0.785
chronic kidney disease.
'&ACt;,o" ;?nd ) A5 - | believe maintaining good blood sugar levels is very important 0.763
pplications to prevent chronic kidney disease. ’
A7 - Doing physical activities that can improve my health is 0.696
important. ’
A8 - | want to detect my health problems at an early stage. 0.856 0.908
A9 - | will get kidney disease in the future if my diabetes is not '
0.790
controlled.
A10 - Doctors and nurses should give me more information about
N . 0.712
chronic kidney disease.
A12 - Diabetic patients can prevent chronic kidney disease. 0.506
A13 - Prevention of kidney disease requires commitment from
. . . 0.800
diabetic patients.
Practise To prevent chronic kidney disease, I believe that I need to :
Factor 1p P1 - Eating a balanced diet. 0.490
(Lifestyle) P2 - Doing moderate-intensity exercises such as walking and 0.624
jogging. '
P3 - Maintaining normal body weight. 0.706 0-644
P6 - Limiting salt intake in my diet. 0.390
P7 - Limiting sugar intake in my diet. 0.342
Factor 2p P11 - Recognizing signs of chronic kidney disease. 0.422
(Compliance) P12 - Seeking medical treatment if | experience signs of chronic
. . 0.831 0.606
kidney disease.
P13 - Seeking family support if | get chronic kidney disease. 0.463
Table 1V: Fit Indices for The Attitude and Practise Model
Domain Model No of Items X2 (df) p-value SRMR RMSEA CFI TLI
Model 1 13 127.96(64) <0.001 0.061 0.074 0.93 0.92
Attitude Model 2 11 83.21(43) <0.001 0.054 0.075 0.95 0.94
Model 3 11 50.61(43) 0.198 0.036 0.032 0.99 0.99
Model 1 13 No fit indices were generated
Model 2 13 365.14(64) <0.001 0.117 0.154 0.407 0.277
Practise
Model 3 8 94.74 <0.001 0.09 0.124 0.771 0.663
Model 4 8 23.90(18) 0.158 0.054 0.038 0.98 0.97
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Figure 1: Plot Diagram for the Attitude Domain.

CFA Result for the Practice Domain.

There were also 13 items in the practice domain (P1-P13).
Similar to the attitude domain, Model 1 was constructed
as reported in the Exploratory Factor Analysis (EFA) by
Khalil et al. Factor 1 within the practice domain was
named ‘lifestyle’ (Items P1-P7 and P11). Factor 2 within
the practice domain was named ‘compliance’ (Items P9,
P10, P12, and P13). Item P4, P5 and P13 were reported to
have low factor loading but its content validation result
was shown to have good clarity and relevance (I-CVI for
both is 1). P6 and P7 were reported as one item in the
EFA analysis, but in this study, it was separated to avoid
being a double-barrelled question. P8 was a new item
added and it was agreed by our expert during content
validation. P8 was put under Factor 1 of the practice
domain in view that it is not a standard treatment for
T2DM to be complied with. Item P9 was revised from
compliance to medication to compliance to follow-up,
as we assumed item P10 already covered compliance to
medication.

Like the attitude domain, the multivariate normality
was not assumed, and alternative robust estimators
(MLR) were used for the practice domain. Initially, no fit
indices were generated because The R output reported
that Model 1 did not converge in the analysis. Revisions
were made in Model 2 where P11 was transferred to
Factor 2. Model 2 fit indices were generated however
they are not satisfactory. Items with low factor loading
(FL < 0.3) were identified which were P4, P5, P8, P9 and
P10 and Model 3 was generated. Then, modification
indices were generated where items P6 and P7 were
noted to have high MI values hence both item's errors
were correlated. The final model (Model 4) then fulfilled
the fit indices as shown in Table IV. The Raykov Rho
calculated for Factor 1 was 0.644 and Factor 2 was
0.606. No further model constraining was done because
further constraining would result in a more complicated
model and a lesser CR value. The summary of the CFA
and composite reliability for the practice domain are
presented in Table Ill. The composite reliability for
the practice domain also met the criteria proposed by
Bagozzi and Yi, and the factor loadings were above
the acceptable limit (FL > 0.3), confirming convergent
validity. Additionally, Table V displays the discriminant
validity through correlation analysis for the practice
domain. Furthermore, a plot diagram illustrating the

final model in the practice domain is depicted in Figure
2.

Table V: Square root of AVE and inter-factor correlation as
evidence of discriminant validity for Attitude and Practise
Domain

Domain Attitude Practise

Dq- Factor  Factor 1a Factor 2a Factor 1p  Factor 2p
main

Factor 4645« 0.691
Atti- Ta
tude

Factor ) 691 0.747*

2a

Factor 0.329
Prac- Tp
tise

Factor 0.329 0.600*

2p
*The square root of AVE

5

Figure 2: Plot Diagram for the Practice Domain.

DISCUSSION

The primary aim of this study was to validate the
questionnaire of KAP on CKD which was developed by
Khalil et al. in Malaysia. Notably, there was an absence
of research confirming the construct validity of this
questionnaire before this study, despite its application
in multiple studies to assess KAP regarding CKD [5, 12—
16]. Consequently, this study's findings in psychometric
properties are pioneering and currently could not be
directly compared with other studies. Furthermore,
there are several items in this questionnaire especially in
the attitude and practise domain that can be emulated
to assess the prevention of other microvascular and
macrovascular complications of T2DM.

The IRT analysis employed in this study revealed good
psychometric properties in the knowledge domain. All
items that remained in each subfactor of the knowledge
domain had difficulty and discriminatory indices within
the desired range despite some of them showing a
significant chi-square goodness-of-fit test. Items with
difficulty indices and discriminatory indices within the
desired range, allowed research to ensure that items are
appropriately challenging when being used in different
populations and effectively discriminate between
individuals with varying levels of the trait [21]. The
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significant result could be due to the chi-square test
being sensitive to large sample sizes which resulted in
small differences between the observed and expected
values [22]. Furthermore, the non-significance result
of the unidimensionality test means that each item in
the same subfactor measures the same construct hence
justifying the retainment of the items [23].

MLR  (Maximum Likelihood Robust) estimator chi-
square statistic was equivalent to the Yuan-Bentler test
statistic, and it can provide robust parameter estimate
and standard error despite violations of multivariate
normality as evidenced in the significant Mardia test in
this study [24]. Several items such as Items A6, A11, P4,
P5, P8, P9 and P10 were removed due to having low
factor loading. The cut-off point for factor loading used
in this study was 0.3 because it is the minimum value
agreed upon to justify the inclusion of an item into the
model [25]. Removal of items with low factor loading
led to the formation of a better model evidenced by
improved model fitness indices in this study.

Furthermore, the inclusion of items with factor loading
within 0.3 to 0.4 (Items A1, P6 and P7) was pivotal in
fulfilling the model fitness indices. Numerous studies
have shown that items with factor loading within 0.3 to
0.4 were sufficient especially when the fit indices were
met [26-28]. Item P6 and P7 were found to have high
MI as they originated from one item which appeared
to be double-barrelled. Double-barrelled items can
introduce ambiguity that may affect the validity of the
questionnaire [29]. Hence, it was justified to divide the
item into two single unambiguous items as done in this
study. P8 was put under Factor 1 of the Practice domain
in view that it is not a standard treatment for T2DM to be
complied with. ltem P9 was revised from compliance to
medication to compliance to follow-up, as we assumed
item P10 already covered compliance to medication.
P11 was transferred to factor 2 because the items appear
to be an important part of compliance with prevention
and early recognition of CKD

Composite reliability was used in this study compared
to Cronbach Alpha as it may provide a more accurate
and comprehensive understanding of the internal
consistency of the scale. Although Cronbach's alpha
was a common estimator for the reliability of tests and
scales, it was grounded on the ‘tau-equivalent model’
which assumes that each item, on a similar scale would
measure the same latent trait [30]. This assumption was
not met in CFA where the latent trait was further divided
into subfactors, in this case, there are two subfactors for
each latent trait attitude and practice. The advantage of
composite reliability was it remained unbiased when
used in congeneric items, making it a better measure of
internal consistency in this questionnaire [31]. However,
The lower Raykov Rho value for attitude and practice in
this study compared to the Cronbach Alpha reported by
Khalil et al. can be explained by the fact that Raykov

Rho considers the correlated error covariances in the
calculation of reliability.

CONCLUSION

The adapted Malay-translated questionnaire was
specifically designed and validated among Type 2
Diabetes mellitus (T2DM) patients, focusing on KAP on
CKD. The questionnaire comprised 44 items across three
domains (25 items for knowledge, 11 for attitude, and 8
for practice). Through rigorous psychometric evaluation
using Item Response Theory (IRT) and factor analysis,
the validity and reliability of the KAP domains were
established. This instrument stands as a robust tool for
use in future research endeavours involving adult T2DM
patients in Malaysia, providing a means to explore and
assess their KAP concerning CKD.
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