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Abstract
Introduction: Medication literacy describes a crucial determinant of patient safety and rational medicine use, influencing an in-
dividual’s ability to interpret instructions, avoid errors, and adhere to treatment. In Indonesia, where self-medication practices are 
widespread and health literacy remains uneven, no validated instrument exists to assess medication literacy. The objective of this 
study was to evaluate the validity and reliability of a newly developed Indonesian Medication Literacy Questionnaire using Explor-
atory Factor Analysis (EFA) and Rasch model approaches.

Methods: A cross-sectional survey was conducted among 289 community respondents in Riau Province. The questionnaire was 
developed through expert panel review and pilot testing, yielding 30 initial items across four domains. Psychometric evaluation 
involved two stages: (1) EFA to determine factor structure, supported by the Kaiser–Meyer–Olkin measure and Bartlett’s test, factor 
loadings, Average Variance Extracted (AVE), and Cronbach’s alpha for reliability; (2) Rasch analysis to assess item fit, person and 
item reliability, separation indices, and Wright map distributions. Ethical approval was obtained from the institutional review board.

Results: EFA retained 17 items forming four factors, supported by high sampling adequacy (KMO = 0.948; Bartlett’s χ² = 6013.7, 
p < 0.001). All factors demonstrated satisfactory convergent validity (AVE > 0.50) and internal consistency (Cronbach’s α > 0.80). 
Rasch analysis confirmed robust measurement properties, with item reliability = 0.97, person reliability = 0.90, and separation indi-
ces exceeding 3. Item difficulty distribution was balanced, supporting discriminatory power across respondent ability levels.

Conclusion: The Indonesian Medication Literacy Questionnaire demonstrated strong validity and reliability. This culturally adapted 
tool can be applied in research, education, and public health interventions to improve medication safety in Indonesia.
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Introduction
Medication literacy is an essential dimension of health 
literacy, defined as the ability of individuals to access, un-
derstand, evaluate, and apply information related to med-
icines for safe and effective use. It goes beyond the basic 
reading of labels and instructions, encompassing numer-
acy skills, comprehension of dosage and timing, and the 
capacity to communicate with healthcare professionals 
about treatment decisions. Adequate medication literacy 
enables individuals to avoid errors, adhere to prescribed 
regimens, and make informed health choices, thereby 
reducing the risks of adverse drug events and improving 
treatment outcomes (Rahman et al. 2020a). The World 
Health Organization (WHO) emphasizes health literacy 
as a fundamental determinant of population health and 
as a critical element of Universal Health Coverage and the 
Sustainable Development Goals. Medication literacy, as 
a subset, is directly tied to rational drug use, medication 
safety, and patient empowerment, making its measure-
ment and promotion urgent priorities worldwide.

The importance of medication literacy is especially 
pronounced among young adults and university stu-
dents. This group often transitions to independent self-
care, taking responsibility for managing prescriptions 
without parental oversight. Limited literacy at this stage 
can lead to nonadherence, accidental misuse, or inap-
propriate self-medication. Strengthening medication 
literacy early can therefore prevent long-term patterns 
of unsafe drug use, reduce healthcare burdens, and fos-
ter active engagement with healthcare systems. Stud-
ies have shown that inadequate literacy contributes to 
higher risks of medication errors, poor adherence, and 
avoidable complications, particularly in populations 
with limited educational or socio-economic resources 
(Gentizon et al. 2020; Wulandari et al. 2025).

Despite its importance, measuring medication litera-
cy presents substantial challenges. The concept has been 
inconsistently defined, with terms such as pharmacy 
health literacy and pharmacotherapy literacy used in-
terchangeably. Instruments vary in scope, content, and 
structure, complicating efforts to establish comparability 
across studies. Patients frequently struggle with under-
standing complex instructions, retaining knowledge of 
drug names and purposes, and performing dosage-re-
lated calculations. These difficulties are compounded in 
populations with low general literacy (Schillinger 2021), 
where self-reported measures may be biased or relatively 
inaccurate (Sawkin et al. 2015). Furthermore, socio-eco-
nomic disparities, cultural differences, and educational 
inequalities contribute to wide variation in medication 
literacy levels. As a result, existing instruments often fail 
to capture the multidimensional and context-specific na-
ture of medication literacy, particularly in low- and mid-
dle-income countries (Shi et al. 2020).

In recent years, psychometric research has advanced 
toward multidimensional frameworks that integrate 
functional, interactive, and critical aspects of medication 

literacy. Tools such as MedLitRxSE, the Newest Vital Sign, 
and the Rapid Estimate of Adult Literacy in Medicine have 
been employed internationally. However, many of these 
instruments were developed in Western contexts and are 
not directly transferable to other populations. State-of-
the-art validation methods employ Exploratory Factor 
Analysis (EFA) and Rasch modeling, which together pro-
vide a rigorous approach for assessing construct validity, 
reliability, and item functioning (Mustafa et al. 2024). 
A notable example is the Medication Literacy Scale for 
Adults (MELSA) version II, validated in Türkiye, which 
used EFA, Confirmatory Factor Analysis (CFA), and 
Rasch analysis. The instrument demonstrated strong psy-
chometric properties and cultural adaptability, reinforc-
ing the value of combining classical test theory with item 
response theory approaches (Okuyan et al. 2025). Similar-
ly, other recent studies have highlighted the importance 
of Rasch analysis in identifying item bias, ensuring unidi-
mensionality (Wu et al. 2024a), and evaluating reliability 
across diverse groups (Kusuma et al. 2024a).

In Indonesia, psychometric validation studies employ-
ing Rasch analysis and EFA are emerging but remain lim-
ited. While these methods have been applied in education 
and some health-related assessments, no validated tool 
currently exists for measuring medication literacy at the 
community level. This gap is critical, given the country’s 
high prevalence of self-medication, diverse socio-cultural 
landscape, and uneven access to healthcare information. 
Without reliable and culturally adapted measurement 
instruments, efforts to design effective interventions or 
evaluate medication literacy programs remain fragmented 
and inconclusive (Wardani et al. 2025).

The context of Riau Province provides an appropriate 
and meaningful setting for this study. With more than 79 
higher education institutions and over 146,000 univer-
sity students, Riau represents a young, diverse, and ed-
ucationally active population (Tedy 2019). The region is 
socio-economically significant, with major industries in 
oil, gas, and manufacturing that rely heavily on a healthy 
workforce. High rates of self-medication and increas-
ing healthcare demands underscore the need for reliable 
tools to assess and improve medication literacy. Univer-
sity students in this setting not only represent a critical 
demographic at risk of poor medication literacy but also 
serve as future professionals and community leaders who 
can shape health behaviors more broadly (Sudhakar et al. 
2025). Furthermore, universities in Riau often collaborate 
in initiatives to enhance educational and health literacy, 
making this study an ideal pilot site for instrument devel-
opment and validation.

Practically, this study addresses the gap in Indonesia by 
developing and validating a culturally adapted Medication 
Literacy Questionnaire for use in community settings. 
The validation process employed both Exploratory Factor 
Analysis and Rasch modeling to establish construct va-
lidity, internal consistency, and measurement reliability, 
ensuring that the instrument reflects the multidimension-
al construct of medication literacy. To date, no published 
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research in Indonesia has concurrently applied these two 
psychometric methods in the validation of a medication 
literacy tool, making the present work a methodological 
contribution with practical significance for public health 
and education. The objective of this study was to assess 
the validity and reliability of a medication literacy ques-
tionnaire utilizing Exploratory Factor Analysis and Rasch 
modeling in Indonesian communities.

Methods
Research design

This study applied a quantitative, cross-sectional design 
as part of the preliminary testing phase in the develop-
ment of a standardized instrument for assessing medica-
tion literacy. A cross-sectional approach was considered 
appropriate because it enables the collection of data from 
a diverse population at a single point in time, thereby 
facilitating an efficient evaluation of psychometric prop-
erties without the confounding effects of longitudinal 
variation. The research was conducted in Riau Province, 
Indonesia, a region chosen for its large and diverse aca-
demic population, socioeconomic variety, and high prev-
alence of self-medication practices. These characteristics 
made the province a representative and strategic setting 
for piloting the validation of a new instrument. The study 
population consisted of community members aged 18 
years and above, with at least a high school education or 
equivalent, as these individuals were expected to possess 
the basic literacy and numeracy skills required for mean-
ingful participation. A sequential sampling strategy was 
adopted to ensure that respondents who met the inclu-
sion criteria had equal opportunities to be selected. This 
pragmatic approach balanced feasibility and representa-
tiveness, capturing a heterogeneous sample from both 
rural and urban settings across Riau.

In terms of sample size, a total of 289 respondents were 
recruited for this study, and this number was deemed suf-
ficient for psychometric validation. In scale development 
and validation, sample adequacy is often guided by rules 
of thumb derived from factor analysis requirements. One 
commonly accepted principle is the subject-to-item ra-
tio, where between five and 10 study participants are rec-
ommended per item in exploratory factor analysis (Hair 
et al. 2019). Given that the initial questionnaire com-
prised 30 items, a minimum sample of 150 to 300 partic-
ipants was necessary to satisfy this criterion. The sample 
size of 289 therefore not only met but slightly exceeded 
the recommended threshold, ensuring robust statistical 
power for factor extraction and Rasch calibration. Fur-
thermore, the Kaiser–Meyer–Olkin (KMO) test was later 
applied to empirically confirm sampling adequacy for 
factor analysis. Achieving sample sufficiency is crucial in 
psychometric studies, since inadequate sample sizes can 
produce unstable factor structures and compromise the 
reliability of parameter estimates.

Development of the instrument

The development of the Indonesian Medication Literacy 
(IML) questionnaire was informed by both theoretical 
and empirical considerations. Two established concep-
tual models served as the foundation: the international 
framework for defining medication literacy proposed by 
Pouliot et al. (2017) and the conceptual model developed 
by Barreto et al. (2024). To ensure cultural appropriate-
ness and content validity, an expert panel was convened 
comprising eight clinicians and academics with doctoral 
training and expertise spanning emergency medicine, 
health in disasters, pediatrics, geriatrics, and gerontology. 
Each expert had a minimum of eight years of professional 
experience, ensuring that their evaluations were grounded 
in both clinical practice and academic rigor. The experts 
independently reviewed the drafted items for clarity, rele-
vance, and cultural suitability. This process was conducted 
using semi-structured interviews and group brainstorm-
ing sessions, which allowed consensus building and the 
identification of additional themes. Content validity was 
quantified using the Content Validity Index (CVI), and 
items with CVI values greater than 0.71 were retained, 
consistent with established thresholds for acceptable 
item-level content validity (Du et al. 2025).

The preliminary instrument contained 30 items dis-
tributed across four conceptual domains, including Infor-
mation (13 items), Skills (3 items), Information format (5 
items), and Results and objectives (9 items). Response op-
tions were provided using a four-point Likert scale rang-
ing from “Not relevant” to “Highly relevant.” To enhance 
comprehensibility and ensure face validity, the instrument 
was pilot tested with a group of 10 literate adolescents rep-
resenting the target population. Feedback obtained during 
this stage highlighted areas requiring refinement in word-
ing, phrasing, and contextual adaptation, which were sub-
sequently addressed prior to full-scale administration.

Data collection procedures

Data were collected through structured interviews con-
ducted by trained researchers and research assistants. Re-
spondents who met the inclusion criteria were approached 
in community settings and educational institutions and 
were provided with detailed information about the study. 
Written informed consent was obtained prior to partici-
pation. Interviews typically lasted 10 to 15 minutes and 
included both administration of the questionnaire and 
clarification of respondents’ expectations regarding item 
relevance. Training for field researchers emphasized con-
sistency in questionnaire delivery and adherence to ethical 
protocols. To maintain data quality, checks were performed 
on-site to identify and correct missing responses immedi-
ately. Cases with incomplete or inconsistent data that could 
not be resolved during the interview process were exclud-
ed from analysis. This approach minimized missing-data 
bias and ensured that only complete and reliable datasets 
were included in the final psychometric evaluation.
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Data analysis

Psychometric analysis was conducted in two sequential 
stages. The first stage involved exploratory factor analysis 
(EFA), a statistical method widely regarded as a corner-
stone in instrument validation, as it uncovers the latent 
factor structure underlying observed variables. Sampling 
adequacy was assessed using the Kaiser–Meyer–Olkin 
(KMO) measure, while inter-item correlations were eval-
uated using Bartlett’s test of sphericity. Factor extraction 
was performed using the maximum likelihood method 
with varimax rotation to achieve orthogonal and interpre-
table factor loadings. Items with loading values below 0.40 
were eliminated, as recommended in psychometric litera-
ture (Maskey et al. 2018). Convergent validity was further 
assessed by calculating the Average Variance Extracted 
(AVE) for each factor, with values exceeding 0.50 consid-
ered satisfactory. Internal consistency reliability was eval-
uated using Cronbach’s alpha, with α ≥ 0.70 indicative of 
acceptable reliability (Nunnally and Bernstein 1994).

The second stage of analysis employed Rasch model-
ing, an item response theory approach, is considered a 
gold standard in modern psychometrics because it evalu-
ates measurement at both the item (Bond 2015) and per-
son levels (Tennant and Conaghan 2007). Rasch analysis 
allows the examination of item fit through infit and outfit 
mean square statistics (MNSQ), where values between 0.5 
and 1.5 denote acceptable fit. Item and person reliability 
indices, along with separation indices, were calculated to 
assess the capacity of the scale to discriminate between re-
spondents with differing ability levels. A separation index 
exceeding 3 was interpreted as evidence of strong differ-
entiation. Wright maps were generated to visually inspect 
the alignment of item difficulty with person ability, there-
by ensuring that the questionnaire was capable of captur-
ing variation across the spectrum of medication literacy. 
This dual-method approach, integrating both classical 
test theory (EFA) and modern test theory (Rasch analy-
sis), enhances the robustness of psychometric validation 
by addressing limitations inherent to either method alone.

Results
Sociodemographic characteristics of 
participants

The study included a total of 289 respondents from Riau 
Province, with their sociodemographic characteristics 
presented in Table 1. The population surveyed was pre-
dominantly female, with women accounting for 78.2% 
of the participants. The majority of respondents were in 
the youngest age group, with 32.5% aged 17–25 years, fol-
lowed by 25.6% in the 26–35 years range, 23.5% in the 36–
45 years range, and 18.4% aged 46–55 years. Educational 
attainment showed that most participants had completed 
secondary education, with 63.5% reporting senior high 
school as their highest qualification, while 27.8% held a 

bachelor’s degree, 7.6% held a diploma, and only 1% had 
pursued postgraduate studies. Residence patterns reflect-
ed the dominance of urban populations in Riau, with 
74.7% of respondents residing in urban areas compared to 
25.3% from rural settings. Socioeconomic data revealed 
that the most common monthly expenditure range was 
IDR 847,398–2,040,262 (37.2%), reflecting middle-in-
come status in the local context. In terms of academic 
standing, the largest proportion of respondents (56.3%) 
were in their third year of university, followed by 29.9% in 
the second year, 8% in the fourth year, and 5.9% in the first 
year. One of the most striking findings was the prevalence 
of self-medication practices, with 87.2% of participants 
reporting that they had consumed medicines without a 
physician’s prescription at some point in their lives. This 
observation underscores the urgency of measuring and 
improving medication literacy within this population, as 
inappropriate self-medication can increase the risks of 
drug misuse, treatment failure, and adverse events.

To examine the underlying structure of this instrument, 
exploratory factor analysis was performed (Table 2). The 
Kaiser–Meyer–Olkin (KMO) measure of sampling ade-
quacy was 0.948, which exceeds the recommended min-
imum threshold of 0.60 and indicates that the sample size 

Table 1. Sociodemographic characteristics of the study partic-
ipants (n = 289).

Characteristic Frequency (%)
Gender
Male 61 (21.2)
Female 227 (78.2)
Age (Year)
17–25 94 (32.5)
26–35 74 (25.6)
36–45 68 (23.5)
46–55 53 (18.4)
Education level
Postgraduate 3 (1.0)
Bachelor 80 (27.8)
Diploma 22 (7.6)
Senior high school/vocational high school 183 (63.5)
Residence
Rural 73 (25.3)
Urban 215 (74.7)
Monthly expenses (USD)
< 36.90 60 (20.8)
≥ 36.90–53.65 76 (26.4)
> 53.65–129.11 107 (37.2)
> 129.11–627.21 43 (14.9)
> 627.21 2 (0.7)
Study year level
First year 17 (5.9)
Second year 86 (29.9)
Third year 162 (56.3)
Fourth year 23 (8.0)
Have you ever self-medicated (bought and con-
sumed drugs without a prescription from a doctor)?
Ever 251 (87.2)
Never 37 (12.8)
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was highly suitable for factor analysis (Field 2018). Bart-
lett’s test of sphericity yielded a χ² value of 6013.709 with 
435 degrees of freedom, which was significant at p < 0.001. 
This result confirmed that the inter-item correlation ma-
trix was not an identity matrix, thus meeting the assump-
tions required to proceed with factor analysis. The high 
KMO value, coupled with a significant Bartlett’s test, pro-
vides strong evidence that the dataset was appropriate for 
factor extraction and confirms the adequacy of the sample 
for psychometric testing (Tabachnick 2019).

Factor extraction using maximum likelihood estima-
tion with varimax rotation identified a clear four-factor 
solution, as presented in Table 3. Of the 30 initial items, 17 
were retained based on the established loading criterion of 
0.40 or greater. Factor 1 and Factor 2 each comprised five 
items, Factor 3 included four items, and Factor 4 retained 
three items. The uniqueness values for most items were rel-
atively low, averaging around 0.50, which suggests that the 
extracted factors explained a substantial portion of the vari-
ance in item responses (Wilkinson and Shapiro 2013). This 
finding indicates that the questionnaire has a coherent factor 
structure capable of capturing multidimensional aspects of 
medication literacy. The scree plot (Fig. 1) further supported 
the four-factor solution, with the first four factors demon-
strating eigenvalues greater than 1, while subsequent factors 
dropped below this threshold (Hayton et al. 2004). This pat-
tern of eigenvalues indicates a multidimensional construct 
comprising four interrelated domains of medication literacy.

The adequacy of the factor model was evaluated using 
multiple fit indices. The Root Mean Square Error of Ap-
proximation (RMSEA), as shown in Table 4, was 0.070, 
with a 90% confidence interval ranging between 0.063 and 
0.076. This value falls below the widely accepted cutoff of 
0.08, indicating an adequate model fit. The Standardized 
Root Mean Square Residual (SRMR) was 0.034, which is 
well below the 0.08 threshold and suggests that the resid-
uals between observed and predicted covariances were 
minimal. In addition, the Comparative Fit Index (CFI) 
reached 0.920, exceeding the commonly recommended 
level of 0.90, thereby confirming a satisfactory overall 
model fit (Bentler 1990; Hu and Bentler 1999; Hajji et al. 
2016; Sulistyaningrum et al. 2025). Taken together, the 
RMSEA, SRMR, and CFI values consistently demonstrate 
that the factor solution provided an appropriate and sta-
tistically acceptable representation of the observed data.

Table 3. Factor extraction and factor loadings.

Items Factor 1 Factor 2 Factor 3 Factor 4 Uniqueness
B2 0.622 0.394
A12 0.608 0.471
C3 0.577 0.449
D2 0.519 0.522
D9 0.517 0.434
A10 0.735 0.365
A9 0.680 0.367
A7 0.638 0.411
A11 0.561 0.515
B1 0.543 0.494
A5 0.745 0.280
A6 0.602 0.417
A4 0.574 0.402
A3 0.574 0.447
D5 0.752 0.180
D4 0.594 0.410
D6 0.578 0.375

Note: The applied rotation method was varimax.

Table 2. KMO and Bartlett’s test.

Test Result
Kaiser–Meyer–Olkin measure of sampling adequacy 0.948
Bartlett’s test of sphericity
- Approx. chi-square 6013.709
- Degrees of freedom (df) 435.000
- Significance (Sig.) < .001

Figure 1. a. EFA path diagram; b. Scree plot.
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Construct validity (Table 5) was further assessed using 
the Average Variance Extracted (AVE). All four factors 
achieved AVE values above 0.50, confirming that the pro-
portion of variance explained by the latent constructs ex-
ceeded the recommended threshold for convergent validity. 
Internal reliability was assessed using Cronbach’s alpha, and 
all four factors demonstrated coefficients above 0.80. These 
values indicate excellent internal consistency and reliabili-
ty, suggesting that the items within each factor measure the 
intended construct consistently. Collectively, the findings 
provide robust evidence for the reliability and construct va-
lidity of the Indonesian Medication Literacy Questionnaire.

The results of the construct reliability and validity 
tests across the four factors show adequate values for Av-
erage Variance Extracted (AVE) and Cronbach’s Alpha. 
In general, an AVE value above 0.50 indicates that each 
factor has good convergent validity, meaning that the 
proportion of indicator variance explained by the con-
struct is sufficient (Hair et al. 2019). All factors also have 
Cronbach’s alpha values above 0.80, indicating excellent 
internal reliability (Field 2018). Thus, this instrument 
demonstrates strong convergent validity and consistent 
reliability across all four tested factors.

The Rasch analysis provided further insights into the 
psychometric properties of the instrument by evaluat-
ing item functioning and measurement precision. Item 
difficulty estimates (Table 6) ranged from –1.12 logits 
for the easiest item (a12) to 1.17 logits for the most dif-
ficult item (a10), demonstrating a balanced distribution 
of item difficulty across the scale (Bond 2015; Wardani 
et al. 2025). This spread indicates that the question-
naire is capable of differentiating respondents with 
varying levels of medication literacy. Weighted Mean 
Square (WMS) and Unweighted Mean Square (UMS) 
fit statistics generally fell within the acceptable range 
of 0.5–1.5, confirming that most items fitted the model 
well (Ingchatcharoen et al. 2016). However, two items, 
d5 (Std. UMS = –2.63) and d9 (Std. UMS = –2.00), 
displayed signs of overfit, indicating that responses 
to these items were overly predictable and contribut-
ed limited new information (Morgado et al. 2017). Al-
though these items did not substantially undermine the 
overall scale, their overfitting suggests the need for re-
finement in future iterations of the instrument.

The reliability and separation indices from the Rasch 
model confirmed the strong psychometric performance 

of the questionnaire. As shown in Table 7, item reliabil-
ity was 0.9708 and person reliability was 0.9048, both 
of which exceed the minimum acceptable value of 0.80 
(Jhantasana 2023). These results indicate that the ques-
tionnaire is highly consistent in measuring both item 
properties and respondent abilities. The item separa-
tion index was 5.7691, and the person separation in-
dex was 3.0832, both exceeding the threshold of 3. This 
suggests that the scale was able to effectively discrimi-
nate among items of differing difficulty and among re-
spondents with varying literacy levels (Finbråten et al. 
2021). The number of strata, calculated as 8.0255 for 
items and 4.4442 for persons, further supports the abil-
ity of the instrument to distinguish between multiple 
levels of both item difficulty and participant compe-
tence. These findings affirm that the scale demonstrates 
strong internal validity and robust discriminatory ca-
pacity (Phanniphong and Na-Nan 2025).

Fig. 2a presents the Wright map derived from the 
Rasch analysis, illustrating the alignment between 
item difficulty and respondent ability along the logit 
scale. Most respondents were clustered within the logit 
range of −1 to 2, corresponding to moderate levels of 
medication literacy. Items were distributed relatively 
evenly across the difficulty spectrum, with some items 
positioned above and others below the mean respon-
dent ability (Huang et al. 2025). This alignment indi-
cates good targeting, suggesting that the questionnaire 
provides informative measurement across the relevant 
ability range of the study population.

Fig. 2b presents the Test Information Function (TIF), 
which reflects the precision of measurement across dif-
ferent levels of respondent ability. The TIF indicated 

Table 4. Additional fit indices.

RMSEA RMSEA 90% confidence SRMR CFI
0.070 0.063 - 0.076 0.034 0.920

Table 5. Additional fit indices.

Factor AVE Cronbach’s Alpha
Factor 1 0.612 0.820
Factor 2 0.634 0.854
Factor 3 0.700 0.849
Factor 4 0.753 0.845

Table 6. Scale quality statistic.

item Difficulty Std. Error WMS Std. WMS UMS Std. UMS
a3 –0.65 0.12 1.14 1.48 1.09 0.82
a4 0.32 0.11 1.02 0.25 1.09 0.97
a5 –0.79 0.12 1.11 1.19 1.12 0.99
a6 0.28 0.11 1.01 0.17 1.04 0.47
a7 0.91 0.10 0.98 –0.24 1.00 –0.01
a9 0.61 0.10 0.83 –1.96 0.88 –1.37
a10 1.17 0.10 1.13 1.50 1.16 1.80
a11 0.32 0.11 1.10 1.10 1.21 2.15
a12 –1.12 0.12 1.08 0.92 0.95 –0.36
b1 0.81 0.10 1.04 0.47 1.05 0.63
b2 –0.89 0.12 0.97 –029 0.89 –0.88
c3 –0.03 0.11 1.04 0.47 1.06 0.59
d2 0.10 0.11 1.01 0.15 1.18 1.73
d4 –0.01 0.11 1.07 0.79 1.07 0.74
d5 –0.48 0.12 0.76 –2.80 0.74 –2.63
d6 0.04 0.11 0.89 –1.15 0.91 –0.86
d9 –0.59 0.12 0.82 –2.07 0.79 –2.02

Table 7. Scale quality statistics.

Statistic Items Persons Cutoff value Evaluation
Separation index 5.7691 3.0832 > 3 Good fit
Number of strata 8.0255 4.4442 > 3 Good fit
Reliability 0.9708 0.9048 > 0.8 Reliable
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that measurement accuracy was highest within the theta 
range of −2 to 0, with peak precision occurring around 
theta = −1. This indicates that the instrument is partic-
ularly effective at differentiating individuals with low to 
average levels of medication literacy. Measurement pre-
cision declined at the extremes of the ability spectrum, 
especially at very high ability levels (theta > 2) and very 
low levels (theta < −4). This pattern is consistent with 
many health literacy instruments and reflects the inher-
ent difficulty of achieving uniform precision across the 
full ability continuum. Nevertheless, the overall informa-
tion curve demonstrates that the questionnaire provides 
adequate measurement precision for the majority of re-
spondents included in the analysis.

Discussion
Key findings of the study

The findings of this study provide compelling evidence 
that the Indonesian Medication Literacy (IML) Ques-
tionnaire demonstrates robust psychometric properties 
and is suitable for measuring medication literacy in com-
munity populations. The application of both exploratory 
factor analysis (EFA) and Rasch modeling established a 
four-factor, 17-item structure with high levels of reliabil-
ity, internal consistency, and validity. These results posi-
tion the IML questionnaire as a novel contribution to the 
measurement of medication literacy in Indonesia, where 
no culturally adapted instrument has previously been 
validated. Given the high prevalence of self-medication 
practices in this setting, the development of such a tool is 
both timely and essential for advancing patient safety and 
rational medicine use.

This study aligns with and extends findings from 
international research validating medication litera-
cy instruments. For example, the Medication Literacy 

Scale for Adults (MELSA) version II was developed 
and validated in Türkiye using similar methodological 
approaches, namely EFA, CFA, and Rasch modeling 
(Okuyan et al. 2025). Compared to its predecessor, MEL-
SA version I, which was limited to highly educated pop-
ulations, MELSA-II incorporated a broader and more 
diverse participant base and demonstrated improved 
psychometric strength. MELSA-II also confirmed con-
struct validity by showing that individuals with higher 
education and better health literacy achieved higher 
scores, reinforcing expected associations between lit-
eracy and health outcomes. Nevertheless, MELSA-TR 
was validated only for adults with at least 12 years of 
education, which may restrict its applicability to lower 
socioeconomic or less educated populations. In con-
trast, the present study addressed this gap by validating 
an instrument within a diverse Indonesian population, 
including individuals with varying educational back-
grounds, thereby broadening the applicability of the 
scale in low- and middle-income settings.

Other recent instruments, such as the Medication 
Literacy Scale for Parents of Children with Epilepsy 
(Wu et al. 2024b), relied on EFA and Cronbach’s alpha 
to demonstrate internal consistency but did not incor-
porate Rasch analysis. Similarly, Kusuma et al. (2024) 
validated an antibiotic knowledge questionnaire among 
Indonesian undergraduate pharmacy students using 
Rasch modeling, but that instrument was limited to a 
specific subject area rather than the broader construct 
of medication literacy. By employing both EFA and 
Rasch approaches concurrently, the present study ad-
vances methodological rigor, as Rasch analysis enables 
deeper examination of item-level functioning and mea-
surement precision. This dual approach is increasingly 
recognized as a gold standard for instrument validation 
because it integrates the strengths of classical test theory 
with modern psychometric theory (Modern Psychomet-
rics n.d.; Rand et al. 2024).

Figure 2. Item maps of the Medication Literacy Index questionnaire: a. Wright map or item–person plot; b. Item characteristic curve.
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Implications for public health and edu-
cation

The validated IML questionnaire holds substantial poten-
tial for application across multiple domains. In research, 
it can serve as a standardized tool for assessing baseline 
levels of medication literacy and for evaluating the ef-
fectiveness of interventions aimed at improving rational 
medicine use. In public health practice, the instrument 
may be deployed in campaigns designed to reduce unsafe 
self-medication behaviors, particularly in communities 
with limited access to healthcare professionals. Within 
educational settings, the questionnaire could be integrat-
ed into university curricula to identify literacy gaps and 
inform targeted training in medication management. 
Furthermore, the instrument may be valuable for poli-
cymakers and healthcare providers in monitoring trends, 
designing evidence-based policies, and tailoring interven-
tions for vulnerable populations. The demonstrated ability 
of the questionnaire to differentiate across ability levels, as 
indicated by the separation indices and Wright map anal-
ysis, enhances its utility for identifying individuals and 
groups who may require additional support.

Strengths and limitations of the study

Several strengths distinguish this study from prior re-
search. First, it represents the first validated, cultural-
ly adapted medication literacy instrument developed 
specifically for the Indonesian population, addressing 
a critical gap in measurement capacity. Second, the 
application of dual psychometric methods—EFA and 
Rasch analysis—ensured a comprehensive evaluation 
of construct validity and item functioning. Third, the 
sample size of 289 respondents exceeded the recom-
mended subject-to-item ratio of 10:1 for factor analy-
sis, supporting the stability and adequacy of the factor 
solution. Fourth, the inclusion of respondents with 
diverse sociodemographic characteristics, including 
gender, education, and socioeconomic status, enhances 
the applicability of the instrument across varied popu-
lations. Finally, the high prevalence of self-medication 
observed in the sample underscores the contextual rel-
evance and urgency of developing a tool designed to 
measure medication literacy in this setting.

Despite these strengths, several limitations should 
be acknowledged. The cross-sectional design lim-
its the ability to assess changes in medication literacy 
over time or to establish causal relationships. The study 
population was predominantly composed of university 
students in Riau Province, which may restrict general-
izability to older adults or rural populations with lower 
literacy levels. In addition, the regional focus may not 
fully capture future cultural and linguistic variations 
across Indonesia’s diverse provinces. Psychometric test-
ing also revealed areas requiring refinement, including 

a relatively low Tucker–Lewis Index (TLI), suggesting 
the need for further improvement of the factor struc-
ture. Moreover, 13 of the initial 30 items were excluded 
during analysis, and two items were flagged as overfitted 
in Rasch modeling, indicating potential redundancy or 
bias in item design. Finally, although internal validity 
was rigorously evaluated, external validity—such as 
the ability of questionnaire scores to predict real-world 
medication use behaviors—was not assessed.

Future directions

Future research should build on these findings in several 
ways. Longitudinal studies are recommended to examine 
changes in medication literacy over time and to assess 
the responsiveness of the instrument to educational or 
behavioral interventions. Validation efforts should be 
expanded to include participants from diverse demo-
graphic and socioeconomic backgrounds across multiple 
Indonesian provinces to enhance generalizability and 
cultural sensitivity. Item refinement is also necessary, 
particularly for those identified as overfitted or redun-
dant, to improve clarity and informativeness. In addi-
tion, CFA should be conducted to further validate the 
factor structure identified through EFA. Finally, future 
studies should assess external validity by linking ques-
tionnaire scores to real-world outcomes, such as medica-
tion adherence, error reduction, or health status.

Conclusion

This study successfully validated the Indonesian Med-
ication Literacy Questionnaire using a dual psycho-
metric approach involving EFA and Rasch modeling, 
providing strong evidence of its reliability and validity. 
Comparisons with international instruments highlight 
its novelty and importance as the first tool adapted for 
the Indonesian context. Although limitations related 
to design, sampling, and item reduction remain, the 
methodological rigor, sample adequacy, and contextu-
al relevance of this study underscore its contribution to 
advancing medication literacy research. With further 
refinement and broader application, the IML question-
naire has the potential to become a cornerstone instru-
ment for measuring, monitoring, and improving medi-
cation literacy in Indonesia and beyond.
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