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Introduction: Existing instruments for assessing medication nonadherence lack sufficient insights into the specific barriers to Low- 
Middle-Income-Countries (LMICs), thus limiting their utility in developing tailored intervention approaches. This cross-sectional scale 
development and validation study therefore aimed to develop and validate a patient-centered, self-reported scale to identify patients’ 
medication adherence and barriers relevant to LMICs contexts among people with chronic diseases.
Methods: This study had three-phases: (i) item development, (ii) content and face validity, and (iii) psychometric analysis. After item 
development, the items were refined through Item Content Validity Index (I-CVI) assessment and patient pre-testing. The third phase 
evaluated psychometric properties along with an assessment of agreement with objective clinical indicators (blood pressure and fasting 
blood glucose) and comparison with the validated scales Medication Adherence Report Scale-5 (MARS-5) and VAS Adherence using 
419 patients. Statistical analyses included confirmatory factor analysis (CFA) to determine model fit. We also determined reliability 
and assessed test-retest reliability.
Results: A final set of 15 items were selected, which were grouped into 4 dimensions: patient, medication, healthcare system, and 
socioeconomic related-barriers. The CFA showed that the data was fit for the model (χ2=179.477, P<0.001, RMSEA=0.052, 
CFI=0.961, GFI=0.947). The reliability test showed a good internal consistency (Cronbach’s-α=0.727 and McDonalds- Ω=0.812) 
and test-retest reliability (correlation coefficient 0.802). The new scale exhibited strong negative correlations with MARS-5 (r=−0.707) 
and VAS Adherence (r=−0.725), and a moderate negative correlation with clinical measurements (r=−0.632).
Conclusion: A psychometrically validated 15-item scale to assess medication adherence and its barriers in patients with chronic 
disease was developed, offering a reliable, contextually relevant tool that addresses information gaps and supports tailored interven
tions for improved patient outcomes in LMIC settings.
Keywords: adherence, barriers, scale development, psychometric, LMICs

Introduction
Globally, chronic noncommunicable diseases are a significant health problem, causing 74% of all deaths, with 77% of 
these fatalities occurring in low- and middle-income countries.1 For many chronic diseases, medication is part of the 
cornerstone treatment. However, poor medication adherence can significantly hinder treatment’s effectiveness.2 The 
World Health Organization emphasizes that improving adherence to prescribed treatments may have a more profound 
impact on overall population health than any new medical therapy.3
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A systematic review and meta-analysis of studies on medication adherence in one of the most prevalent chronic 
conditions globally (ie. hypertension) revealed consistently low levels of medication adherence, ranging from 27% to 
40%, regardless of the adherence measurement method employed.4 While underlying factors may differ, adherence to 
chronic medication is suboptimal in both high-income countries (HICs) and low- and middle-income countries (LMICs) 
such as Indonesia.5–7 Importantly, nonadherence can exacerbate patients’ health issues and increases the burden on 
healthcare systems.8–10 Effective patient education and the development of tailored interventions are crucial for improv
ing medication adherence.11 By addressing the specific barriers and misconceptions that patients have about their 
treatment, healthcare providers can enhance patient adherence, ultimately leading to better health outcomes and more 
effective management of chronic diseases.12

Regular assessment of medication adherence is a fundamental component for effective medication management in 
patients with chronic conditions.13 Although there is a variety of adherence assessment methods available (blood 
concentrations, electronic monitoring, prescription records and self-report), there is no single gold standard method for 
measuring adherence, as each method has its own specific limitations and none is necessarily better than another.14 

Nevertheless, self-reported scales are the most commonly used method, frequently preferred in clinical care for their 
efficiency, low cost, and ease of administration.15

The currently existing self-report scales typically focus on measuring a limited number of reasons for poor adherence, 
mostly related to behavior such as forgetfulness, and stopping medications when feeling better.16–21 Commonly used self- 
reported adherence instruments include the Morisky Medication Adherence Scale (MMAS-8),22 the Medication 
Adherence Report Scale (MARS-5),18 and the Adherence to Refills and Medications Scale (ARMS). While these scales 
have been validated and widely applied, they were predominantly developed in HICs settings. The MMAS-8 and MARS- 
5 principally measure behavioral dimensions of adherence, such as forgetting to take medication or stopping treatment 
when feeling better, without capturing structural, financial, or cultural barriers.18,22 The ARMS scale, while developed 
with resource-limited settings in mind, focuses primarily on medication refill and dosing behavior and does not 
comprehensively address socioeconomic, healthcare system-level, or cultural barriers to adherence.23 When applied to 
LMICs populations, these instruments may therefore underestimate the full scope of non-adherence by failing to identify 
LMICs-specific barriers such as financial constraints in obtaining medications, the concurrent use of traditional or herbal 
medicines, limited transportation access to healthcare facilities, religious or cultural beliefs influencing medication-taking 
practices, and the complexity of navigating resource-limited health systems. Their use in LMICs settings may thus fail to 
generate actionable, context-specific data needed for targeted intervention development. However, considering the 
multifaceted nature of medication nonadherence, self-reported scales should be capable of capturing all relevant barriers 
and contexts.19 Importantly, self-reported scales should also capture country and health care system relevant non- 
adherence barriers to be effective. Similar adherence measurement challenges and LMICs-specific barriers have been 
documented across diverse low-resource settings. Studies in sub-Saharan Africa have reported that financial burden, 
health system access limitations, and cultural beliefs about medicine are primary drivers of non-adherence among 
patients with chronic diseases.24–27 In South Asia, limited health literacy and reliance on informal healthcare providers 
have been identified as key contextual barriers.28,29 These cross-national patterns underscore the need for a self-reported 
adherence scale grounded in the realities of LMICs healthcare delivery, one that extends beyond behavioral dimensions 
to systematically capture the structural, socioeconomic, and cultural barriers that shape medication-taking behavior in 
these settings. However, most of the self-reported medication adherence instruments have been developed in HICs with 
a well-established health care system. Therefore, these instruments have several drawbacks when used in LMICs, such as 
lack of local applicability (eg. not considering alternative medicines use, infrastructure, religious beliefs or financial 
constraints) and the extra costs of obtaining a license.20,21

However, to date, there is no self-reported scale to assess medication adherence that is suitable for LMICs with 
rigorous development and strong psychometric properties.30 Hence, this study aims to develop and validate a patient- 
centered, self-reported scale to assess medication adherence and identify barriers among patients with chronic diseases, 
which will inform tailored interventions to improve adherence in LMICs.
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Methods
Study Design
This adherence scale development study employed a three-phase methodology, adhering to Best Practices for Developing 
and Validating Scales for Health, Social, and Behavioural Research: A Primer Guidelines:31 (1) item development and 
generation, (2) content validity and face validity, and (3) psychometric analysis. The research was conducted and 
reported in accordance with the standards outlined in the Consensus-based Standards for the selection of health 
Measurement Instruments (COSMIN) guidelines for evaluating the methodological quality of studies on the measure
ment properties of health-related patient-reported outcome measures,32 (Appendix 1).

Phase 1: Item Development and Generation
The initial stage of developing the novel adherence scale involved conceptualization and identification of item domain 
and item generation. This phase considered various information sources, including (i) a systematic review of existing 
literature to understand previously studied aspects and measures of adherence of people living with chronic diseases in 
LMICs (reported separately30), (ii) in-depth qualitative interviews (further detailed in next section), and (iii) established 
theoretical frameworks utilizing the Information-Motivation-Behavioral (IMB),33 the Ascertaining Barriers to 
Compliance (ABC) taxonomy of ESPACOMP,34 and the WHO framework.3 By integrating these three sources, this 
phase aimed to clearly define which aspects of adherence and its barriers to consider and to generate a broad pool of 
potential items that are relevant, understandable, and grounded in both theory and empirical evidence.

In-Depth Qualitative Interviews
The qualitative interviews allow for the identification of both explicit and implicit factors influencing medication 
adherence in patients with chronic disease, providing a variety understanding of respondents’ experiences and 
perspectives.

Sample Selection
Respondents selected for individual interviews were healthcare professionals (physician, nurses, and pharmacists) in 
Community Health Centres (CHCs) and people living with chronic disease(s). CHCs serve as the primary reference for 
health services that provides basic health services for the Indonesian community at the village and sub-district levels. 
CHCs focus on managing chronic diseases such as diabetes mellitus and hypertension to improve the quality of life for 
patients through regular medical consultations, group education sessions, and health status monitoring. Inclusion criteria 
for healthcare professionals comprised: 1) working in a CHC; 2) seeing/consulting for patients with chronic disease(s); 
and 3) willing to participate in the study. Inclusion criteria for patients with chronic disease(s) were: 1) aged over 18 
years; 2) has a chronic condition that has been confirmed by a doctor and is being treated; 3) use medication for chronic 
disease; 4) willing to participate in the study. All physician participants were general practitioners actively involved in 
outpatient consultations for chronic disease management at the CHC level. Nurse participants were registered nurses 
assigned to chronic disease monitoring programs (Prolanis). Pharmacist participants were licensed pharmacists in direct 
patient counselling and medication dispensing within the CHC setting. Respondents were recruited and selected by the 
purposive sampling method. For those willing to participate, one of the authors did a one-on-one in-depth interview.

Data Collection
Individual interviews were conducted to explore medication adherence and associated barriers. Each respondent was 
interviewed once (15–30 min per interview). The interview was conducted in a semi-structured format to obtain the 
necessary information while using mostly open questions allowing respondents to share their experiences freely. The 
format of the interviews can be found in Appendix 2. All interviews were recorded using voice recorders. The 
interviewer took note of the respondents’ nonverbal clues during the session. Each interview was immediately followed 
by the interviewer writing field notes and directly transcribing the audio content. Interviews were undertaken until 
saturation was achieved, when categories had adequately developed in accordance with the previously described 
properties and dimensions, no longer containing any new attributes, dimensions, or relationships.35 A total of 27 in- 
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depth interviews were conducted, comprising 10 healthcare professionals (4 pharmacists, 3 physicians, and 3 nurses) and 
17 patients with chronic diseases. Thematic saturation was assessed separately for each participant group. Among 
healthcare professionals, no new adherence-related categories emerged after the ninth interview; one additional interview 
was conducted to confirm saturation (n = 10). Similarly, among patients, saturation was reached after the fifteenth 
interview, followed by two additional interviews to verify stability of the findings (n = 17). All interviews were 
conducted in Bahasa Indonesia, the national language and native tongue of all participants. Transcription was performed 
directly in Bahasa Indonesia by the interviewer, a native speaker with qualitative research training. English translations of 
selected excerpts presented in this manuscript were prepared by the research team. After saturation was achieved, we 
concluded that all major categories that could explain medication adherence were collected and the interview ended.

Data Analysis
The analysis began with initial coding to identify key features related to medication adherence and barriers. These codes 
were then organized into potential themes with the help of Atlas.ti9 software, which were reviewed and refined to ensure 
they accurately represented the data. A thematic content analysis approach was employed to systematically analysed the 
qualitative data. The domains and items were initially drafted by QAK and then reviewed by SDA.

Phase 2: Content and Face Validity
Content Validity
Once preliminary items were developed, the drafted scale underwent content validation by a panel of 12 experts, 
including 4 pharmacists, 3 doctors, 3 nurses, 1 epidemiologist, and 1 psychometric expert, who were the same 
professional health workers involved in the in-depth interviews. It is advised that these panels include at least five 
experts with multidisciplinary background (at least doctor, pharmacist, nurse, and pharmacoepidemiologist) to have 
adequate control over chance agreement.36 This content validity assessment resulted in the refinement of sentence 
structures, deletion of certain items, and the addition of new items based on the panel’s feedback. Notably, the panel 
provided feedback on the comprehensiveness and appropriateness of the individual items and evaluated how well they 
reflected the attributes of the drafted novel medication adherence scale. The quantitative content validity of the draft scale 
was determined by computing the Content Validity Index (CVI) for each item. Experts independently evaluated each item 
using a four-point Likert scale. Ratings ranged from 1= indicating complete irrelevance, 2= indicating relevant but needs 
some revision, 3= relevant but needs minor revision, and 4= full relevance. To obtain the content validity index for 
relevance of each item (I-CVIs), the number of experts who thought the item was relevant or clear (rated 3 or 4) was 
divided by the number of total experts. Items with an I-CVI score below 0.7 were deleted, while scores ranging between 
0.79 and 0.70 indicated the need for modification.37

The Content Validity Ratio (CVR), which evaluates the perceived necessity of individual items, was not separately 
calculated in this study. This decision was based on the theory-driven nature of item generation: all items were derived 
deductively from the WHO five-dimension framework of medication adherence, in which the essentiality of each dimension 
as a domain of the construct was established a priori. As CVR is primarily indicated for screening large, inductively 
generated item pools where item necessity is uncertain,38,39 its application was considered redundant given the structured 
conceptual basis of item development. The use of I-CVI was judged sufficient to ensure accurate, chance-corrected 
assessment of item relevance and scale-level content validity.40 Content validity assessments were conducted using 
structured rating forms completed independently by experts. Agreement was quantified using the I-CVI, which serves as 
a consensus-based measure of agreement. Formal interrater reliability statistics (eg., Cohen’s kappa) were not calculated.

Additionally, the panel was invited to provide general suggestions and input on the scale. Regarding the qualitative 
content validity, the panel evaluated and remarked on word choice, item sequence, and score.41 They were also asked to 
evaluate the relevance of each item to chronic conditions, specifically hypertension, diabetes mellitus, and dyslipidaemia, 
the comprehensiveness of the key concepts, the clarity of the instructions, items, response options, and recall period, and 
the overall suitability of the items regarding specific populations and context.42

Based on the results of the first-stage content validity assessment, the items were revised to address issues related to 
clarity, wording, and conceptual alignment before proceeding to the second-stage evaluation. Content validity was assessed 
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in two sequential stages. In the second stage, an independent panel consisting of one pharmacist and two psychometric 
experts, who were not involved in the qualitative phase, conducted a separate content validity assessment of the revised 
item set to provide an additional layer of independent evaluation. This two-stage process was designed to balance contextual 
relevance from the initial panel with independent expert validation in the second stage. Their input was used for refining the 
item pool and ensuring that the scale effectively captured the multifaceted nature of medication adherence barriers.

Face Validity
The draft self-reported scale was administered to 10 patients with chronic disease(s), which is consistent with recom
mendation for preliminary qualitative pretesting and cognitive interviewing, where small samples (typically 5–15 
participants) are considered sufficient to identify major issues related to clarity, comprehension, and item 
interpretation.43 This was done through individual face-to-face interviews to check for readability, comprehensibility, 
and clarity. This methodology allowed insights into item clarity and readability, informing subsequent revisions. By 
eliciting verbalizations of thought processes, cognitive interviewing enabled the identification of potential ambiguities, 
question reformulations, and the optimization of item content to accurately capture intended constructs.44 A pre-test was 
conducted to ensure items were relevant to the target population, thereby minimizing misunderstandings and subsequent 
measurement errors before the larger scale survey administration.45 Pre-testing eliminates poorly worded items and could 
revise phrasing for clarity, reducing cognitive burden on research respondents and allowing the target population to 
contribute insights to the survey development process.46

Phase 3: Psychometric Analysis
Psychometric analyses were conducted to evaluate the measurement properties of the newly developed adherence scale.

Population Sampling and Adherence Scale Administration
We administered the newly developed draft adherence scale at seven CHCs and one public hospital in Bandung, Indonesia 
among patients with chronic disease(s). In light of the shared disease trajectories of hypertension, diabetes, and dyslipidaemia, 
the study was limited to patients with these conditions to ensure sample homogeneity and a targeted assessment of the scale’s 
structure. The study respondents were chosen based on predefined inclusion and exclusion criteria, ie. all outpatients, 
including adults and the elderly who were diagnosed by a doctor and were currently taking medication met the inclusion 
criteria. Patients under 18 years old, pregnant women, patients with mental illnesses, and patients who were diagnosed with 
chronic diseases for the first time were excluded. We generated descriptive statistics on the characteristics of the respondents, 
encompassing gender, age group, type of primary disease (initial diagnosis), presence or absence of multimorbidity (defined as 
the presence of at least two diagnosed conditions, regardless of whether the disease of the inclusion criteria or are other chronic 
diseases), duration of the first diagnosed disease, and total number of medications administered for all conditions. This scale 
was provided in a paper-based format during the period October 2023 to February 2024. Data collection was conducted during 
scheduled Prolanis (chronic disease management program) sessions, where eligible patients were routinely present. Prior 
coordination with healthcare providers ensured that patients were informed about the study following the session. All eligible 
patients who were approached agreed to participate, and no refusals were recorded. Questionnaires were completed on-site 
and reviewed for completeness at the time of collection, resulting in a complete dataset with no missing responses. Data 
collection was carried out by three pharmacy graduates who had received prior training. To perform psychometric analysis on 
scale items, eight times the number of items was required for an appropriate sample size.47 To observe acceptable comparison 
patterns, the minimum sample size was estimated to range from 100–250 respondents.48 To ensure the stability and general
izability of our findings, we aimed for a larger sample size that would minimize measurement errors and produce more reliable 
factor structures. Therefore, we set a target of 400 respondents.

Confirmatory Factor Analysis
Confirmatory Factor Analysis (CFA) was employed to evaluate the quality of scale’s items and select the optimal items 
for the scale. Prior to the CFA, the data’s skewness was examined to assess its distribution. Data can generally be 
considered to have a normal distribution if their skewness values are between −2 and +2 and their kurtosis values are 
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between −7 and +7.49 As the data did not show a normal distribution, the Maximum Likelihood Robust (MLR) estimator 
was employed. This method corrects for non-normality by adjusting standard errors and chi-square statistics (using the 
Satorra-Bentler correction), leading to more accurate p-values, confidence intervals, and less biased chi-square values.50 

Item deletion decisions were not based solely on standardized factor loading magnitudes, but also incorporated 
consideration of cross-loading patterns, item’s impact on overall model fit improvement upon removal, and essential 
theoretical justifications. Items having absolute loading values of at least 0.3 were considered to be suitable.51 Average 
variance extracted (AVE) was calculated to measure the proportion of variance in a set of indicators explained by the 
latent construct relative to measurement error.

Reliability
The reliability of the novel adherence scale was assessed using composite reliability (McDonald’s Omega) and Cronbach’s 
Alpha. These two methods, while distinct in their calculations, converge on assessing the internal consistency of the latent 
variables. Test-retest reliability was evaluated by asking respondents to complete the scale a second time after a one-week 
interval. The test-retest was assessed in a sub-sample of 34 respondents who, at the time of the initial survey agreed to complete 
the scale a second time after a one-week interval. The test-retest reliability of the scale was determined using Spearman 
correlation coefficient, a coefficient of ≥ 0.70 was pre-specified as the minimum acceptable threshold for instrument stability.52

Convergent Validity
Convergent validity was evaluated to demonstrate that the newly developed medication adherence scale measured the 
same construct as other established instruments. This was assessed by examining correlations between the total 
adherence score obtained from our new scale and two comparator measures administered concurrently to the same 
respondents at the same time. The first comparator was the total score of the 5-item Medication Adherence Report Scale 
(MARS-5), a widely used and previously validated self-report measure.18 The second comparator was the Visual Analog 
Scale (VAS) for Adherence, a single item measuring adherence in the past 7 days, obtained by asking respondents, “In 
the last 7 days, how many days did you take your medication as prescribed by your doctor?” The response ranged from 7 
(no missed doses) to 0 (no doses taken).53 MARS-5 captures multiple behavioral dimensions of adherence (eg., 
forgetfulness and intentional non-adherence),18 whereas VAS provides a global estimate of adherence,54 allowing for 
complementary validation of the construct. It is important to note that this scale measures adherence barrier burden, 
higher total scores indicate a greater number and/or frequency of self-reported barriers to medication adherence (score 
range 0–60, where 0 = no adherence barriers and 60 = maximum barrier burden). This scoring direction is inverse to that 
of adherence behavior scales (eg., MARS-5 and VAS adherence), in which higher scores reflect better adherence.

Concurrent Criterion Validity
Criterion validity, specifically concurrent validity, was assessed by examining the relationship between scores on the 
newly developed medication adherence scale and relevant clinical outcomes. These clinical outcomes were measured 
concurrently with the administration of the scale, ensuring a direct comparison between the self-reported adherence data 
and the objective clinical measures. Clinical outcome status was defined based on the respondent’s primary diagnosis. 
Blood pressure was used for respondents with hypertension, and fasting blood glucose for those with diabetes. 
Respondents were classified as “controlled” or “uncontrolled” according to condition-specific clinical thresholds. For 
respondents with both conditions, the most recent measurements for each condition were used, and individuals were 
classified as “controlled” only if all relevant indicators met the defined thresholds. For patients diagnosed with 
hypertension, clinical control status was determined based on resting blood pressure (BP) measurements, with a BP of 
< 140/90 mmHg classified as “controlled” and ≧ 140/90 mmHg as “uncontrolled”.55 For patients with diabetes, clinical 
control status was assessed using Fasting Blood Glucose (FBG) levels; patients were instructed to fast for at least 6 hours 
prior to the measurement, with an FBG level of < 126 mg/dL classified as “controlled” and ≧ 126 mg/dL as 
“uncontrolled”.56 For the purpose of this analysis, a dichotomous clinical outcome variable (0 = uncontrolled, 1 = 
controlled) was created for each patient based on the criteria relevant to their specific chronic condition. These clinical 
indicators represent disease control outcomes rather than direct measures of medication adherence.
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Optimal Cut-off Score
To determine the optimal cut-off score for the newly developed adherence scale, Receiver Operating Characteristic 
(ROC) curve analysis was conducted. A single-item VAS was used as the external criterion for adherence. VAS was used 
as a reference measure for ROC analysis due to its feasibility and widespread use in adherence research. For the purpose 
of this analysis, respondents who reported taking medication for 7 days a week were categorized as “Adherent”, while 
those who reported taking medication for 0 to 6 days a week were categorized as “Non-Adherent”. The total score from 
the newly developed adherence scale was set as the test variable, while the dichotomized VAS Adherence status (0 = 
Non-Adherent, 1 = Adherent) served as the state variable. The positive state was defined as 1 (Adherent).

The ROC curve was plotted to visualize the trade-off between sensitivity and specificity at various possible cut-off 
points. The Area Under the Curve (AUC) was calculated to assess the overall discriminative ability of the scale, with the 
following criteria for interpretation: an AUC of 0.9 or higher was considered excellent; values between 0.8 and 0.9 were 
interpreted as considerable; those from 0.7 to 0.8 were deemed fair; an AUC between 0.6 and 0.7 was categorized as 
poor; and any value less than 0.6 was classified as a fail.57

The optimal cut-off score was identified from the “Coordinates of the Curve” table This point was determined by 
selecting the score that maximized Youden’s Index (J), which is calculated as J=Sensitivity+Specificity−1.57 This 
approach ensures a balanced optimization of both sensitivity (the ability to correctly identify truly adherent individuals) 
and specificity (the ability to correctly identify truly non-adherent individuals).

Missing Value Analysis
A two-person verification process was implemented for data input. A primary officer was responsible for data entry, while 
a secondary officer, the checker, verified the accuracy and completeness of each record. Any missing data identified by the 
checker was subject to reconfirmation and verification against the original interview sheet. Missing data were assessed using 
Missing Value Analysis procedures. The results indicated that there were no missing values in the variables included in the 
analysis. Consequently, EM estimation and Little’s MCAR test were not computed. Although, missing data were initially 
planned to be handled using the Full Information Maximum Likelihood (FIML) method, a method commonly applied in 
confirmatory factor analysis under Missing at Random (MAR) or Missing Completely at Random (MCAR) assumptions.58 

Unlike listwise deletion, which discards cases with missing values, or imputation techniques that fill in missing data, FIML 
utilizes all available information from each case, even when some values are absent. However, as no missing values were 
present in the analytical dataset, FIML estimation did not influence the results.

Statistical Analysis
The evaluation of model fit relied on several commonly used techniques, including the chi-square test, Root Mean Square 
Error of Approximation (RMSEA ≤ 0.06), Tucker Lewis Index (TLI ≥ 0.95), Comparative Fit Index (CFI ≥ 0.95), 
Standardized Root Mean Square Residual (SRMR ≤ 0.08), Weighted Root Mean Square Residual (WRMR ≤ 1.0), and 
Goodness-of-Fit (GoF) index ≥ 0.8.31 These metrics provided valuable insights into the adequacy of the measurement 
model. An AVE value ≥ 0.5 generally indicates acceptable convergent validity at the factor level. However, if the AVE is 
below 0.5 but the reliability exceeds 0.6, convergent validity could still be considered acceptable.59

For reliability analysis, a minimum value of 0.60 is generally considered acceptable for reliability, with higher values 
indicating greater reliability.60 A Cronbach’s alpha threshold of ≥ 0.60 was considered acceptable in the context of early- 
stage scale development and multidimensional constructs, where slightly lower internal consistency may be expected.49 

The test-retest reliability of the novel adherence scale was determined using bivariate correlation. For concurrent validity 
analysis, the total scale’s scores were correlated with VAS Adherence, MARS-5, and clinical objective measures. Given 
the non-normal distribution of the data, Spearman correlation coefficient was employed for all bivariate correlational 
analyses. For interpreting correlation coefficient values, these were typically categorized as follows: values above 0.70 
indicated strong correlation; value between 0.40 and 0.69 indicated moderate correlation; and values below 0.40 
indicated weak correlation.61 To assess the representativeness of group retest, baseline characteristics of respondents 
included in the test–retest analysis were compared with those of the remaining sample. Continuous variables were 
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summarized as mean (standard deviation) and compared using independent-samples t-tests, while categorical variables 
were presented as frequencies and percentages and compared using chi-square tests. A p-value of <0.05 was considered 
statistically significant. All analyses were performed using JASP software (version 0.19.1).

Results
General Characteristics of Respondents
A total of 419 respondents were approached and all agreed to enrol in the study, resulting in a 100% response rate. 
A complete dataset was obtained from all respondents. The majority age group among respondents was 60–69 years old 
(38.7%), closely followed by those 70 years older (36.4%) (Appendix 3). Most respondents were female (79.7%). The 
majority (51.8%) had been diagnosed with chronic diseases for 5 to 10 years. Most respondents (31.3%) were prescribed 
3–4 medications per day. Hypertension was the most prevalent condition, affecting 77.3% of the respondents. 
Additionally, 42% of the respondents had comorbidity. All respondents (100%) were exempt from prescription charges 
due to national health insurance coverage.

A total of 34 respondents completed the test–retest assessment and were compared with the remaining sample 
(n=385). Overall, the two groups showed similar baseline characteristics (Appendix 4). There were no statistically 
significant differences in sex distribution (79.4% vs. 79.7%, p=0.997), mean age (64.2 [7.2] vs. 65.4 [9.3] years, 
p=0.360), total number of medications taken (2.06 [1.88] vs. 2.62 [1.61], p=0.113), hypertension prevalence (76.5% 
vs. 77.4%, p=0.727), or duration of disease (7.44 [4.34] vs. 7.74 [6.55] years, p=0.723). These findings suggest that the 
test–retest subgroup was broadly comparable to the overall study population.

Scale Development and Psychometric Analysis
This section presents the results organized by the three stages of scale development and psychometric testing: (i) item 
development and generation (ii) content and face validity, and (iii) psychometric analysis.

Phase 1: Item Development and Generation
First, our systematic review identified common barriers experienced by patients with chronic disease, such as financial 
issues, use of traditional medicines, religious beliefs, lack of communication with healthcare providers, running out of 
medicine, and access to care, with detailed results reported elsewhere.30 Once the review was completed, in-depth 
interviews with healthcare professionals and patients provided qualitative data on perceived adherence barriers, which we 
categorized into 13 distinct categories (Appendix 5). The IMB model informed our approach by emphasizing that adherence 
is influenced by patient’s knowledge (Information), willingness (Motivation), and practical abilities (Behavioural Skills).33 

The ABC taxonomy’s breakdown was used for guiding the structure of the novel adherence scale, ensuring coverage of 
different ways non-adherence can manifest throughout the treatment process.34 Drawing directly from the ABC taxonomy, 
our scale framework was systematically structured to exclusively focus on the implementation phase, specifically targeting 
barriers encountered while patients are actively taking medication as prescribed.

After having performed this groundwork, we drafted the initial domains and items. The items were grouped into 
problem domains that provided insights into the factors contributing to non-adherence among patients with chronic 
disease, covering four conceptual domains: (1) patient-related factors, (2) medication-related factors, (3) healthcare and 
system related factors, and (4) socioeconomic related factors (Appendix 6).

Phase 2: Content Validity and Face Validity
Content Validity
Firstly, we developed a 22-item scale. The content assessment utilized the I-CVI method, whereby items with an I-CVI 
score below 0.7 were deleted, while scores ranging between 0.79 and 0.70 indicate the need for modification 
(Appendix 7). The initial draft of the scale items utilized a frequency question format, beginning with “how often”. 
Following expert feedback suggesting the statement format was preferable, all items were revised accordingly for 
the second content validity assessment.
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Based on the I-CVI values from this stage, item number 8 had an I-CVI score of 0.67, meaning it had to be 
deleted. The original item was, “How often do you take medicine belonging to someone else?” Items 16 and 22 had 
I-CVI scores of 0.75, indicating that modification was necessary. Item 16, originally phrased as “How often do you 
miss your medication schedule because you dislike the service flow in the healthcare system?”, was revised into 
a statement reflecting the new format, “I feel the service flow is too complicated, leading me to delay getting the 
medicine, which causes me to miss my medication schedule.” Similarly, item number 22, originally “How often do 
you miss your medication schedule because you are bored?”, was revised to, “I miss my medication schedule 
because I am bored.” Additionally, the experts suggested the addition of new items for the second content validity 
assessment. So, in the first round of the content validity assessment, it was found that one item needed to be 
removed, two items required modifications, and an additional 29 items were added, resulting in a total of 50 items in 
the second version of the scale.

In the second round, content validity was conducted by three experts, including one pharmacist and two psychometric 
experts (Figure 1). The content assessment utilized the I-CVI method, whereby items with an I-CVI score below 0.7 were 
deleted, while scores ranging between 0.79 and 0.70 indicated the need for modification. The results of this I-CVI 
assessment resulted in the removal of 15 items (Appendix 7).

Framework Development (Patient-
related, medication-related, 

healthcare-related, socioeconomic-
related)

Item Generation (Initial draft of scale)

Content Validity Phase 1 by Experts

Content Validity Phase 2 by Experts

Pre-testing (Pilot Study)

Scale Refinement

Final Scale

15 items

35 items

50 items

22 items

Figure 1 Flowchart of Development Medication Adherence Scale.
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Face Validity
In the next draft scale version, 35 question items underwent preliminary item evaluation by cognitive interviews with 
patients. This scale employed a 5-point Likert scale, with response options ranging from 0 (never) to 4 (always) to 
measure the level of adherence. The results of the cognitive interviews provided valuable insights into survey language 
refinement, as well as the identification of potential ambiguities, misunderstandings, and biases that could compromise 
data quality (Appendix 8). Following the cognitive interviews, modifications were made to several sentences to improve 
clarity.

Phase 3: Psychometric Analysis
A total of 20 items were removed from the analysis due to insufficient factor loadings (below the established threshold of 
0.3) (Figure 2). However, an exception was made for item SC4, related to religious belief, and item SC7, related to 
financial constraints within the socioeconomic domain. Despite their factor loadings of only 0.287 and 0.236, respec
tively, these items were chosen to be retained in the adherence scale given their LMICs specific relevance. However, 
these items were retained due to their strong theoretical and contextual relevance to medication adherence, particularly in 
relation to sociocultural and financial determinants in the study setting. As a result, the final scale included 15 items 
(Appendix 9). Each of the 15 items can be scored with 0 (never) to 4 (always). As such, the newly developed scale total 
score ranges from 0 (no adherence barriers at all) to 60 (all adherence barriers reported).

Validity and Reliability
The AVE values for the medication-related (AVE = 0.670) and healthcare-related (AVE = 0.630) factors demonstrated 
adequate convergent validity. In contrast, the patient-related (AVE = 0.404) and socioeconomic-related (AVE = 0.350) 
factors showed AVE values below the conventional 0.50 threshold. However, both domains exhibited composite 
reliability values were high (eg., 0.812 and 0.805, respectively), and their Cronbach’s Alphas were also strong (eg., 
0.727 and 0.710, respectively) (Table 1). The goodness-of-fit indices of the final model were satisfactory, as indicated by 
χ2 = 179.477, GFI = 0.947, TLI = 0.951, CFI = 0.961, RMSEA = 0.052, and SRMR = 0.048 (Table 2).

Correlation with Existing Scales
The new adherence scale showed a strong negative correlation with the MARS-5 (r = −0.707, p < 0.001) and with VAS 
Adherence (r = −0.725, p < 0.001). A moderate negative correlation was also found between the new scale and clinical 

Fc1 = Patient-related factors
Fc2 = Medication-related factors
Fc3 = Healthcare-related factors
Fc4 = Socioeconomic-related factors

Figure 2 Confirmatory Factor Analysis.

https://doi.org/10.2147/PPA.S602433                                                                                                                                                                                                                                                                                                                                                                                                                                                      Patient Preference and Adherence 2026:20 10

Khoiry et al                                                                                                                                                                          

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/article/supplementary_file/602433/602433%20Supplementary%20Material.docx
https://www.dovepress.com/article/supplementary_file/602433/602433%20Supplementary%20Material.docx


measurements (r = −0.632, p < 0.001). Furthermore, test-retest reliability was demonstrated by a strong positive 
correlation of 0.802 (p < 0.001) between scores obtained from initial and retest administrations, with a one-week interval 
(Table 3).

Cut-off Score
The AUC for the newly developed scale was 0.921 (95% CI 0.889–0.953, p < 0.001) (Table 4). This indicates excellent 
discrimination of the scale in distinguishing adherence status. The ROC curve visually representing this discrimination is 
presented in Appendix 10. Based on the ROC analysis, an optimal cut-off score of 15 was identified for the adherence 

Table 1 Factor Loadings and Internal Consistency of the Medication Adherence Barrier 
Scale (N = 419)

Item Factor 1 Factor 2 Factor 3 Factor 4 Skewness Kurtosis

PX1 0.660 2.015 4.488

PX3 0.719 1.685 3.140

PX7 0.656 3.110 10.756
PX8 0.551 4.776 25.108

PX9 0.616 3.740 15.646

PX14 0.479 5.344 32.447
MD1 0.781 5.036 31.675

MD4 0.859 5.899 42.540
HP1 0.572 −5.532 30.685

HP3 0.809 −4.272 17.049

HP5 0.919 −5.003 24.632
SC2 0.992 5.538 33.492

SC4 0.287 5.955 38.544

SC6 0.944 5.310 30.314
SC7 0.236 6.996 52.918

AVE 0.404 0.670 0.630 0.350

Cronbach’s Alpha 0.782 0.802 0.802 0.607

Total Cronbach Alpha 0.727

McDonald’s Omega 0.796 0.802 0.828 0.638

Total McDonald’s Omega 0.812

Abbreviations: AVE, Average Variance Extracted; PX, patient-related items; MD, medication-related items; HP, 
healthcare-related items; SC, socioeconomic-related items.

Table 2 Model Fit Indices for the Confirmatory Factor Analysis of the Scale

Model Fit Indices Threshold31 Result

Chi-square test Chi-square <300 179.477

Goodness of Fit Index (GFI) GFI > 0.90 0.947

Tucker Lewis Index (TLI) TLI > 0.95 0.951

Comparative Fit Index (CFI) CFI > 0.95 0.961

Root Mean Squared Error of Approximation (RMSEA) RMSEA < 0.05 close fit 

0.05 < RMSEA < 0.08 fair fit 

RMSEA > 0.10 poor fit

0.052

Standardized Root Mean Square Residual (SRMR) SRMR < 0.08 0.048
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scale. This cut-off score was determined by maximizing Youden’s Index (J), which yielded the best balance between 
sensitivity and specificity. At this cut-off score, the scale demonstrated a sensitivity of 96.2% and a specificity of 71.4%. 
This means that when using a score of 15 or lower as an indicator of adherence, the scale correctly identified 96.2% of 
truly adherent individuals and 71.4% of truly non-adherent individuals.

Discussion
The primary finding of this study is the development and psychometric evaluation of a novel LMICs-relevant 15-item 
medication adherence scale, informed by theoretical perspectives and empirical data, designed to assess barriers to 
adherence among patients with chronic diseases. The negative correlations observed between the developed scale and 
MARS-5 and VAS adherence scores are consistent with the scoring direction, as higher barrier scores reflect lower 
adherence. This finding is theoretically expected, as higher barrier scores reflect greater challenges to consistent 
medication-taking behavior. The consistency reinforces the conceptual alignment of the new scale with established 
adherence constructs.31

Although a strong association between medication adherence and clinical outcomes would be theoretically expected, 
the observed correlation between the scale scores and objective clinical indicators was moderate. This discrepancy is 
likely attributable to methodological and contextual factors rather than limitations of the scale itself. While contextual 
and methodological factors may partly explain this finding, it is also important to consider the nature of the construct 
being measured. The scale captures self-reported perceived barriers to medication adherence rather than adherence 
behavior itself.

Clinical outcomes such as blood pressure and fasting blood glucose represent single time-point physiological 
measurements and are influenced by temporal variability, measurement conditions, and non-pharmacological factors 
that may not be captured concurrently with self-reported adherence data.62 It is important to note that these clinical 
indicators represent disease control outcomes rather than direct measures of adherence behavior and may therefore only 
indirectly reflect adherence behavior. In addition, adherence barriers reflect cumulative behavioral patterns, whereas 
clinical indicators may respond with delay or fluctuate independently of short-term adherence behavior.15 The use of 
a combined clinical outcome variable represents a pragmatic approach to capturing overall disease control across 
a heterogeneous population. However, this approach introduces conceptual heterogeneity, as blood pressure and fasting 
blood glucose reflect distinct physiological systems with different temporal dynamics and responsiveness to medication 

Table 3 Concurrent Validity, Convergent Validity, and Test-Retest Reliability

Test Parameter Correlation Coefficient p-value

Convergent Validity MARS-5 −0.707 <0.001

VAS Adherence −0.725 <0.001

Concurrent Validity Clinical outcome* −0.632 <0.001

Test-Retest Reliability One-week re-test 0.802 <0.001

Notes: *Clinical outcome was defined using condition-specific indicators: blood pressure for hyperten
sion and fasting blood glucose for diabetes.

Table 4 ROC Analysis

Parameter

AUC [95% CI; p-value] Sensitivity Specificity

Adherence Scale 0.921% [95% CI 0.889–0.953, p < 0.001] 0.962 0.714
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adherence. This may have contributed to the moderate strength of the observed associations. Perceived barriers may not 
always translate directly into objective non-adherence, as patients may employ compensatory strategies or receive social 
support that mitigates the impact of identified barriers. As such, the relationship between barrier burden and clinical 
outcomes is likely indirect and influenced by multiple intervening factors, which may explain the moderate strength of 
the observed associations. Importantly, despite these constraints, the observed association remains substantial and 
clinically meaningful, indicating that higher barrier burden is consistently related to poorer clinical control. This finding 
supports the validity of the scale while highlighting the inherent challenges of linking behavioral measures to cross- 
sectional clinical outcomes in routine healthcare settings.

The socioeconomic domain demonstrated the weakest measurement properties among the four factors, with an AVE 
of 0.350 (below the conventional 0.50 threshold) and borderline internal consistency. While composite reliability 
exceeded the acceptable threshold, these findings suggest that the socioeconomic construct is measured with less 
precision than the other domains. This may reflect the conceptual heterogeneity of socioeconomic barriers in LMICs 
primary care settings, encompassing financial constraints, religious practices, and cultural beliefs, dimensions that may 
not cohere strongly within a single latent factor. These findings highlight a potential trade-off between statistical cohesion 
and conceptual completeness.

Implications
This newly developed medication adherence scale has important implications for health services research and routine 
clinical practice, particularly in lLMICs settings. By systematically capturing patient-, medication-, healthcare system-, 
and socioeconomic-related barriers, the scale provides actionable information that can support service-level decision- 
making beyond the measurement of adherence alone. In primary care settings, such as community health centers, the 
scale may be used as a screening tool to identify patients at higher risk of non-adherence and to stratify patients based on 
dominant barrier profiles, enabling more targeted and efficient use of limited healthcare resources. From a health services 
perspective, aggregated scale results can inform quality improvement initiatives, workforce planning, and the design of 
tailored adherence support interventions that address system-level bottlenecks, such as service flow complexity, medica
tion access, or patient–provider communication. Furthermore, the scale offers a practical means to generate context- 
specific data that can be integrated into routine service evaluations, monitoring frameworks, and implementation 
research, supporting the development of more responsive, equitable, and patient-centered healthcare services in LMICs.

Our newly developed scale distinguishes itself significantly from existing self-reported adherence instruments in 
several important ways. First, it was explicitly developed to address contextual barriers relevant to LMIC settings, which 
are often underrepresented in commonly used adherence questionnaires. Commonly used instruments, such as the 
MMAS-822 and the MARS-518 that were developed primarily in HICs contexts, capture individual-level adherence 
behaviors, such as forgetfulness or intentional non-adherence, without addressing broader sociocultural, financial, or 
health system-related determinants. Similarly, while the ARMS was developed with resource-limited context in mind, its 
focus remains primarily on medication refill and dosing behavior, offering limited coverage of healthcare system-level or 
socioeconomic barriers.23 The present scale explicitly incorporates these multidimensional barriers, which are particu
larly significant in LMICs primary care contexts. Second, unlike many previously developed instruments from LMICs,30 

the scale was developed and evaluated using established methodological standards, including rigorous psychometric 
testing in line with COSMIN recommendations, ensuring its validity and reliability. Additionally, while instruments such 
as the MMAS-8 are widely used, their application may be constrained by licensing requirements,22 which can limit 
accessibility in resource-constrained research and clinical settings, the present scale was developed as an open and 
contextually grounded alternative. Finally, the scale integrates the assessment of medication adherence with the 
identification of specific, actionable barriers, allowing it to move beyond quantifying adherence behavior alone. By 
capturing both the extent of adherence difficulties and the underlying reasons for non-adherence, the scale provides 
context-specific information that is directly relevant for designing targeted and effective adherence support strategies in 
routine clinical practice.

While the scale demonstrates robust psychometric properties and could technically be applied across different 
healthcare settings, its primary design and validation were conducted within an LMICs context. As such, use of the 
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scale in high-income country settings would require further contextual evaluation to ensure relevance and construct 
validity. Beyond its measurement function, the scale offers practical value by supporting the identification of specific 
adherence barriers that can inform targeted intervention development and service-level decision-making in routine 
clinical practice.63,64

Strengths, Limitations, and Future Directions
One of the main strengths of this study lies in its psychometric development and evaluation, conducted in accordance 
with established methodological standards, ensuring the reliability and validity of the newly developed medication 
adherence scale. In addition, the scale was specifically designed to capture a broad range of contextually relevant 
adherence barriers within an LMICs setting, providing information that extends beyond adherence quantification and 
supports practical application in routine healthcare services.

However, the study also has several limitations that need to be acknowledged. First, our sample for scale 
development was primarily drawn from healthcare facilities in the Bandung area of Indonesia. As such, the findings 
may not fully represent the diversity of healthcare systems, sociocultural contexts, and patient populations across other 
regions or LMICs settings. Therefore, caution is warranted when generalizing these results beyond the study context. 
This study also did not collect data on respondents’ years of professional practice, which may serve as an important 
proxy for clinical experience and expertise. The absence of this information limits our ability to assess potential 
variations in responses based on level of practice and may affect the interpretability and reproducibility of the findings. 
Second, validation relied primarily on self-reported adherence measures and cross-sectional clinical indicators, without 
the inclusion of objective adherence data such as pharmacy refill records or electronic monitoring. Third, all 
respondents were covered by national health insurance, suggesting that caution is required when interpreting these 
results to contexts with financial barrier to medication adherence. Fourth, the study did not distinguish between 
analyses of old and new patients, nor did it account for the complication levels of patients, which may have led to the 
results being either underestimated or overestimated. Fifth, certain factors relevant to medication adherence, such as 
the duration of medication use, and severity of the disease, the specific phase of adherence (eg., initiation, continuous, 
persistence) were not explicitly accounted for or analyzed in detail during the psychometric validation of the scale. 
Sixth, this study did not examine inter-item and item-to-total correlations, which may provide additional information 
on item-level performance. Seventh, two items with relatively low factor loadings were retained based on theoretical 
and contextual considerations. While this approach supports content and ecological validity, it may weaken the 
statistical strength of the construct and should be interpreted with caution. Eighth, the use of overlapping respondents 
in the first content validity stage may introduce bias. Ninth, the use of VAS as the reference standard in ROC analysis 
represents a limitation, as it is a self-reported measure and may be subject to recall and social desirability bias. 
Consequently, the diagnostic performance of the proposed cut-off score should be interpreted as relative rather than 
definitive. Tenth, the socioeconomic domain demonstrated relatively weaker measurement properties, which may limit 
the precision of this construct and should be interpreted with caution. Finally, the scale was validated among patients 
with selected chronic conditions, and its applicability to other disease groups or healthcare settings requires further 
evaluation through external validation studies.

Future research should prioritize external validation of this scale in diverse populations and healthcare settings 
beyond the Bandung context, including other regions within Indonesia and broader LMICs settings, to assess its 
generalizability and cross-cultural applicability. In addition, validation against objective adherence measures, such as 
pharmacy refill records, pill counts, or electronic monitoring devices, is essential to strengthen criterion validity and 
support the scale’s application in clinical and health services research. Longitudinal studies are also needed to evaluate 
the predictive validity of the scale in relation to long-term clinical outcomes, including disease control and healthcare 
utilization. Further research may explore scale performance across patient subgroups defined by disease severity, duration 
of medication use, and adherence phase (initiation, implementation, and persistence), as well as refine items with weaker 
psychometric properties, particularly within the socioeconomic domain, and assess whether certain sub-dimensions 
warrant separate factor representation.
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Conclusion
This research has developed and psychometrically validated a 15-item scale to assess medication adherence barriers among 
people with chronic disease, providing a reliable and contextually relevant tool for LMICs primary care settings. The scale 
demonstrated acceptable reliability and validity, supporting its use in capturing multidimensional adherence barriers. This 
tool can help healthcare providers in obtaining relevant and context-specific information to inform targeted intervention 
strategies. As such, it may contribute to more tailored and effective adherence support in routine clinical practice.
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