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Abstract

Background: Medication adherence is essential for effective management of chronic con-
ditions, particularly among older adults with complex chronic conditions (CCCs). The
Simplified Medication Adherence Questionnaire (SMAQ) is a brief self-report instrument
widely used to assess adherence; however, its psychometric properties have not been evalu-
ated in Albanian older populations. Objective: To assess the psychometric properties of the
SMAQ in Albanian older adults with CCCs. Methods: A multicenter, cross-sectional study
was conducted among 727 adults aged ≥65 years with two or more chronic conditions
recruited from primary healthcare centers in southern Albania. Internal consistency was
assessed using Cronbach’s alpha and McDonald’s ω. Construct validity was evaluated
through exploratory and confirmatory factor analyses and correlations with clinical and
behavioral variables. Discriminative validity was examined using known-group approach
and independent samples t-tests, and criterion validity was assessed using Spearman
correlations. Results: The SMAQ demonstrated good internal consistency (α = 0.799,
ω = 0.821). Factor analyses supported a unidimensional structure, with all items loading
significantly onto a single factor. Model fit indices indicated acceptable fit (CFI = 0.921;
SRMR = 0.051), although RMSEA suggested some misfit (0.116). Non-adherent participants
had significantly higher SMAQ scores than adherent participants (p < 0.001), indicating
strong discriminative validity. Conclusions: The SMAQ is a reliable and valid tool for
assessing medication adherence among Albanian older adults with CCCs, supporting its
use in primary healthcare and research settings.

Keywords: medication adherence; AL-SMAQ; psychometric properties; older adults;
multimorbidity; Albania

1. Introduction
Medication adherence is essential for the effective management of chronic conditions,

particularly among older adults with complex chronic conditions (CCCs). It is defined
as the extent to which patients take medications as prescribed with respect to dosage,
timing, and frequency [1,2]. Older adults often face complex medication regimens due to
polypharmacy, which is associated with an increased risk of non-adherence [3]. Additional
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age-related factors, such as cognitive impairment, physical limitations, and reduced health
literacy, further complicate adherence behaviors and may hinder accurate self-reporting [4].
Achieving optimal medication adherence is essential for improving therapeutic outcomes,
preventing disease progression, and reducing complications [5,6]. Despite its clinical
importance, non-adherence remains a persistent global challenge [2], with adherence rates
averaging approximately 50% among individuals with chronic conditions in high-income
countries and potentially lower in low- and middle-income settings [7]. Non-adherent
behavior of patients can be influenced by a series of predictive factors, intentional or not,
such as beliefs, disease status, forgetfulness, limited health literacy, and socio-economic
factors [8]. Non-adherence has consistently been associated with adverse clinical outcomes,
increased hospitalizations, higher healthcare costs, and compromised patient safety [1,7].
Since individuals with chronic diseases are responsible for managing their treatment
regimens daily [9], accurate assessment of adherence is essential for effective care planning
and targeted interventions [10].

However, measuring medication adherence remains challenging. Objective methods,
such as pill counts, pharmacy refill records, and electronic monitoring systems, are con-
sidered reliable but are often resource-intensive and impractical for routine clinical use [8].
Consequently, self-report measures are widely used in both research and clinical practice
due to their feasibility, cost-effectiveness, and ease of administration [8,11]. Although self-
report instruments may overestimate adherence and are inherently subjective, they provide
valuable insight into patients’ experiences, beliefs, and behavioral barriers, information
that objective methods cannot capture [12]. Several self-reported questionnaires have been
developed, including the Medication Adherence Rating Scale (MARS), the Adherence to
Refills and Medications Scale (ARMS), the Morisky Scale, the Hill-Bone Scale, Probabilistic
Medication Adherence Scale (ProMAS), and the Simplified Medication Adherence Ques-
tionnaire (SMAQ) [13]. However, many of these instruments are disease-specific, lengthy, or
context-restricted, limiting their applicability in community and low-resource settings [2].

The Simplified Medication Adherence Questionnaire (SMAQ) is a brief, six-item self-
report instrument originally developed to assess adherence among people living with
HIV [14]. It evaluates various aspects of adherence, including missed doses (intentional
or unintentional), timing irregularities, dosage modifications, recent non-adherence, and
subjective compliance assessment [15,16]. The SMAQ has demonstrated good reliability
and strong criterion validity, with favorable sensitivity and specificity compared with
electronic monitoring methods [14,17]. Importantly, the SMAQ is a freely available instru-
ment in the public domain, enhancing its accessibility and feasibility for use in routine
clinical practice and resource-limited settings. Evidence from validation studies indicates
that freely available versions of the SMAQ have been successfully adapted and applied in
different populations, supporting its practical use as an accessible adherence measure [8,14].
These characteristics make it particularly suitable for community-based and primary health-
care contexts, where low-cost, easy-to-administer tools are essential for routine patient
assessment [5,8]. Since its development, the SMAQ has been psychometrically evaluated
across diverse populations and healthcare contexts, including patients with hypertension,
diabetes, and tuberculosis [18], demonstrating acceptable internal consistency and con-
struct validity [7,8]. The SMAQ has also been validated in different pathologies, medical
conditions, and chronic diseases, such as hypertension, diabetes, and tuberculosis.

Psychometric properties refer to characteristics of a measurement instrument that
determine its reliability, validity, and overall measurement quality [19]. Reliability reflects
the consistency and stability of the instrument, including internal consistency, test–retest
reliability, and inter-item correlations. Validity refers to the extent to which an instrument
measures what it is intended to measure, encompassing construct validity, criterion va-
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lidity, and discriminative (known-group) validity. Evaluating psychometric properties
ensures that an instrument produce accurate, meaningful, and generalizable results in the
target population.

Despite its widespread use, the psychometric performance of adherence instruments
can vary across populations, cultural contexts, and disease profiles. Older adults with
complex chronic conditions (CCCs) represent a particularly vulnerable group, as polyphar-
macy, functional decline, and cognitive challenges may influence response patterns and
affect the reliability and validity of self-report measures. Although the SMAQ has been
translated and validated in several countries, it has not yet been cross-culturally adapted
or psychometrically evaluated in the Albanian language. Therefore, the present study
aims to assess the psychometric properties of the SMAQ among Albanian older adults
with CCCs, providing a practical and valid instrument for routine clinical application in
this population.

2. Materials and Methods
2.1. Study Design and Setting

The multicenter, cross-sectional study aimed to evaluate the psychometric properties
of the Albanian version of the Simplified Medication Adherence Questionnaire (SMAQ)
among older adults. A cross-sectional design was considered appropriate for assessing
reliability and validity at a single time point. Data were collected in a sample of older
adults, between March and December 2024 in multiple primary healthcare centers located
in the municipalities of Vlora and Orikum.

2.2. Participants

Participants were community-dwelling older adults aged ≥65 years with at least two
diagnosed chronic conditions, including cardiovascular, metabolic and endocrine, respira-
tory, musculoskeletal, neurological or mental health, renal, and other chronic diseases, and
who were prescribed one or more long-term medications.

Exclusion criteria included having only one chronic condition; the presence of signifi-
cant visual or hearing impairments; and documented cognitive impairment or a diagnosis
of dementia, as determined from medical records and clinical judgment, that could interfere
with study participation. A convenience sampling approach was used due to feasibility in
primary care settings. The final sample comprised 727 participants. The sample size was
considered adequate for factor analysis and psychometric evaluation. Participants were
stratified into three age groups: youngest-old (65–74 years), middle-old (75–84 years), and
oldest-old (≥85 years).

2.3. Instrument

Medication adherence was assessed using the Simplified Medication Adherence Ques-
tionnaire (SMAQ), a brief six-item self-report instrument that evaluates medication-taking
behaviors, including forgetfulness, missed doses, and treatment interruptions. The ques-
tionnaire includes both dichotomous (yes/no) and frequency-based items and assesses
adherence across multiple time frames (previous day, week, weekend, and past 3 months).

According to the original scoring criteria, participants are classified as adherent or
non-adherent. Any response indicative of non-adherence, such as missing more than two
doses within a specified period (past week) or discontinuing medication for more than two
consecutive days during the past three months, results in classification as non-adherent.
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2.4. Translation and Cultural Adaptation

The SMAQ was translated and culturally adapted into Albanian following established
guidelines from the Mapi Research Trust. The process included forward translation by
two independent bilingual translators, reconciliation into a single version, and blinded
back-translation by two additional independent translators. An expert committee reviewed
all versions to ensure conceptual equivalence.

Cognitive debriefing was conducted with 165 older adults to assess clarity, compre-
hension, and cultural relevance. Minor modifications were made accordingly, resulting in
the final Albanian version of the SMAQ (AL-SMAQ) (Appendix A).

2.5. Data Collection

Eligible participants were recruited during routine visits to primary healthcare centers.
After providing written informed consent, participants completed the AL-SMAQ either
independently or with assistance provided by trained research personnel.

Sociodemographic and clinical data were also collected, including age, gender, edu-
cation level, number of prescribed medications, and chronic conditions status. Chronic
conditions were categorized as (1) multiple chronic conditions (MCC; 2–4 conditions) and
multimorbidity (MM; ≥5 conditions) [20]. The number of chronic conditions was obtained
through participant self-report. To minimize reporting bias, structured questioning was
used, including prompts about physician-diagnosed conditions and the number of chronic
conditions, and responses were cross-checked for consistency with reported medication use.

2.6. Psychometric Evaluation

Internal consistency was assessed using Cronbach’s alpha and McDonald’s ω coefficients,
along with corrected item-total correlations. Values of ≥0.70 were considered acceptable.

Construct validity was evaluated using exploratory factor analysis (EFA) with prin-
cipal axis factoring and oblimin rotation, followed by confirmatory factor analysis (CFA).
Sampling adequacy and factorability were assessed using Kaiser–Meyer–Olkin (KMO)
measure and Bartlett’s test of sphericity. Model fit in CFA was evaluated using standard
indices, including the Comparative Fit Index (CFI), Tucker–Lewis Index (TLI), Root Mean
Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual
(SMSR). Construct validity was further examined by assessing associations between SMAQ
scores and relevant demographic, clinical, and behavioral variables including number of
medications, chronic condition category, and quality of life.

Discriminative validity was assessed using a known-group approach and independent
samples t-tests. The known-group approach was applied to evaluate the ability of the AL-
SMAQ to differentiate between subgroups of participants expected to vary in medication
adherence. Independent samples t-test were conducted to compare adherence scores across
subgroups defined by clinically relevant characteristics, including number of medications,
chronic condition category, and self-reported health status.

Criterion validity was evaluated using Spearman correlation analyses with adherence-
related outcomes.

2.7. Statistical Analysis

Data were analyzed using Jamovi (version 2.3.28). Descriptive statistics were used to
summarize participant characteristics. Reliability and validity analyses were conducted
using appropriate parametric or non-parametric tests. A p-value < 0.05 was considered
statistically significant.
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2.8. Ethical Considerations

The study was conducted in accordance with the Declaration of Helsinki and was
approved by the Regional Directorate of the Vlora Healthcare Services Operator (Protocol
no. 358/1, approved 28 February 2024).

Written informed consent was obtained from all participants prior to enrollment.
Each participant received a detailed information sheet explaining the study’s purpose,
procedures, and benefits, along with a consent form emphasizing voluntary participation
and the right to withdraw at any time without consequences. Participant anonymity and
confidentiality were strictly maintained throughout the study, and all data were used
exclusively for scientific purposes.

3. Results
Data were collected from a sample of older adults (n = 727) across multiple primary

healthcare centers located in the municipalities of Vlora and Orikum. Participants were
stratified into three age groups: 65–74 years, 75–84 years, and ≥85 years.

The Table 1 shows that the sample consisted predominantly of young-old adults and
women. Most participants had secondary or basic education. Clinically, nearly all had
multiple chronic conditions (MCCs), and the majority were taking fewer than 5 medica-
tions, with approximately one-fifth experiencing polypharmacy (≥5 medications). Overall
medication adherence was very high, with 97.2% of participants classified as adherent
and only 2.8% as non-adherent according to SMAQ criteria. This highly imbalanced dis-
tribution indicates a pronounced ceiling effect and restricted variability in the outcome
measure, which should be considered when interpreting associations involving adherence,
as it may reduce sensitivity to detect meaningful differences and limit statistical power
for comparative analyses. However, this distribution likely reflects the characteristics of
the study population rather than a measurement limitation per se, as high adherence has
been consistently reported in similar settings. The outcome was analyzed primarily as an
observed real-world distribution rather than a normally distributed construct.

Table 1. Demographic and clinical characteristics of the study sample.

Descriptives Counts % of Total

Age
65–74 479 65.9
75–84 199 27.4
≥85 49 6.7

Gender
Female 409 56.3
Male 318 43.7

Education level

Basic education 240 33.0
Secondary
education 331 45.5

Highest education 156 21.5

Chronic Conditions
Category

MCC 700 96.3
MM 27 3.7

Number of
medications

<5 medications 584 80.3
≥5 medications 143 19.7

Medication
adherence

Adherent 707 97.2
Non-adherent 20 2.8

Quality of life
Very good 58 8.0

Good 602 82.8
Fair 67 9.2

Note: MCC—Multiple Chronic Condition; MM—Multimorbidity.
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The Table 2 shows that the scale demonstrated good internal consistency, with Cron-
bach’s α of 0.799 and a McDonald’s ω 0.821. Both coefficients indicate satisfactory reliability,
suggesting that the items consistently measure the same underlying construct.

Table 2. Scale Reliability—Cronbach’s α and McDonald’s ω.

Cronbach’s α McDonald’s ω

Scale 0.799 0.821

The item-level analysis in Table 3 shows acceptable to strong psychometric perfor-
mance across all items. Items means ranged from 0.231 (S4) to 1.3337 (S6b), with corre-
sponding standard deviations indicating reasonable variability.

Table 3. Item-Level Reliability.

Mean SD Item-Rest
Correlation

Cronbach’s
α

McDonald’s
ω

S1 0.382 0.486 0.517 0.781 0.805

S2 0.289 0.454 0.470 0.787 0.813

S3 0.414 0.493 0.333 0.803 0.831

S4 0.231 0.422 0.519 0.784 0.805

S5 0.340 0.669 0.595 0.762 0.796

S6a 1.100 0.843 0.772 0.719 0.766

S6b 1.337 1.230 0.758 0.749 0.763

Item-rest correlations were all positive and moderate to strong, ranging from 0.333 (S3)
to 0.772 (S6a), suggesting that each item contributed meaningfully to the overall scale. The
strongest correlations were observed for S6a (0.772) and S6b (0.758).

Cronbach’s α if item deleted ranged from 0.719 (S6a) to 0.803 (S3), while McDonald ω

if item deleted ranged from 0.763 to 0.831. Removal of S6a or S6b would reduce overall
reliability the most, indicating their strong contribution to internal consistency. Overall, the
findings support good internal consistency and item homogeneity of the scale.

Principal axis factoring with oblimin rotation in Table 4 identified a single dominant
factor underlying the scale. All items loaded positively on Factor 1, with loadings ranging
from 0.363 (S3) to 0.844 (S6b).

Table 4. EFA factor loadings for each item.

Factor Loadings

Factor
1 Uniqueness

S1 0.573 0.672
S2 0.522 0.728
S3 0.363 0.868
S4 0.576 0.669
S5 0.648 0.580

S6a 0.826 0.318
S6b 0.844 0.288

Note. ‘Principal axis factoring’ extraction method was used in combination with a ‘oblimin’ rotation.

The strongest loadings were observed for S6b (0.844) and S6a (0.826), indicating that
these items contribute most strongly to the underlying construct. Moderate loadings were
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found for S5 (0.648), S4 (0.576), S1 (0.573), and S2 (0.522). S3 showed the lowest loading
(0.363), suggesting a comparatively weaker association with the factor.

Uniqueness values ranged from 0.288 (S6b) to 0.868 (S3). Lower uniqueness for S6a
and S6b indicates that a large proportion of their variance is explained by the common
factor, whereas S3’s high uniqueness suggests that much of its variance is not accounted
for by the factor.

Overall, the results support a primarily unidimensional structure, with some variabil-
ity in item strength.

Bartlett’s Test of Sphericity was statistically significant (χ2 (21) = 1748, p < 0.001),
indicating that the correlation matrix is not an identity matrix. This result confirms that
there are sufficient correlations among the items to justify conducting factor analysis.

The Kaiser–Meyer–Olkin (KMO) values for individual items ranged from 0.779 to
0.886, indicating good sampling adequacy. These findings support the suitability of the
data for factor analysis (Table 5).

Table 5. EFA Sampling Adequacy and Sphericity.

Value df p

Bartlett’s Test of Sphericity 1748 21 < 0.001

KMO Measure of
Sampling Adequacy 0.822 - -

MSA per item
S1: 0.822, S2: 0.860, S3:

0.886, S4: 0.834, S5: 0.871,
S6a: 0.884, S6b: 0.779

- -

The scree plot in the Figure 1 illustrates the eigenvalues for seven factors extracted
from the data.

Figure 1. Scree Plot.

The first factor has a high eigenvalue (~2.9), well above the Kaiser criterion cutoff of 1
(indicated by the dashed line).

Subsequent factors all have eigenvalues below 1, indicating they explain less variance
than a single variable would.

The steep drop from the first to the second factor and the leveling off afterward suggest
that a single-factor solution is most appropriate.

Overall, this supports the conclusion that the scale is primarily unidimensional, with
one dominant underlying factor.
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The Table 6 presents standardized factor loadings for seven indicators on a single
factor, along with their standard errors (SE), 95% confidence intervals (Lower and Upper),
Z-values, and p-values.

Table 6. CFA Factor Loadings and Fit.

Factor Loadings

Factor Indicator Estimate SE Lower Upper Z p
Factor 1 S1 0.256 0.0177 0.222 0.291 14.45 < 0.001

S2 0.219 0.0168 0.186 0.252 13.08 < 0.001
S3 0.180 0.0187 0.143 0.217 9.61 < 0.001
S4 0.217 0.0155 0.187 0.248 14.07 < 0.001
S5 0.437 0.0232 0.392 0.483 18.88 < 0.001
S6 0.728 0.0261 0.677 0.779 27.88 < 0.001
S7 1.075 0.0378 1.001 1.150 28.41 < 0.001

All factor loadings are positive and statistically significant (p < 0.001), indicating strong
relationships between each item and the underlying factor.

Loadings range from 0.180 (S3) to 1.075 (S7), showing varying strengths of association.
The largest loadings are seen for S7 (1.075), S6 (0.728), and S5 (0.437), suggesting these

items contribute most strongly to the factor.
Smaller but still significant loadings are observed for S1, S2, S3, and S4 (ranging from

0.180 to 0.256), indicating they are somewhat less strongly related but still meaningful.
Overall, these results confirm a robust one-factor structure with all items significantly

loading on the factor.
The Table 7 shows that the model demonstrated a mixed fit profile. While CFI and

SRMR indicated acceptable fit, RMSEA and TLI suggested that the model fit could be
improved. The chi-square test was significant, χ2(14) = 151, p < 0.001, which is expected
given the large sample size (n = 727). Although RMSEA value exceeds conventional
thresholds, model evaluation should be based on multiple indices rather than a single
criterion. In this context, RMSEA is known to be sensitive to model complexity and low
degrees of freedom [20] and may overestimate lack of fit in relatively simple models.

Table 7. CFA Fit Indices.

Fit Measures

RMSEA 90% CI

CFI TLI SRMR RMSEA

0.921 0.882 0.0510 0.116

Importantly, all factors’ loadings were statistically significant, indicating that each
item contributes meaningfully to the underlying construct. Taken together, the pattern of fit
indices suggests that the one-factor model provides a reasonable and theoretically consistent
representation of the data, despite some evidence of model misfit. The elevated RMSEA
may reflect minor model misspecification rather than substantial structural inadequacy.
Further refinement of the model may improve overall fit, but the current structure remains
adequate for interpretation.

The Table 8 shows that the SMAQ scores were not significantly associated with age,
gender, or education. However, higher SMAQ scores were significantly correlated with
greater number of medications, more complex chronic conditions, and lower quality of life,
supporting the scale’s construct validity.
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Table 8. Spearman correlation matrix of SMAQ total score with demographic, clinical, behavioral
variables.

Variable Spearman’s ρ p-Value

Age −0.019 0.693

Gender −0.023 0.730

Education −0.038 0.847

No. of medications 0.156 *** < 0.001

MCC vs. MM 0.086 * 0.010

Quality of life 0.216 *** < 0.001
Note. * p < 0.05, ** p < 0.01, *** p < 0.001, one-tailed.

This Table 9 shows that the non-adherent group had substantially higher Total SMAQ
scores, reflecting poorer medication adherence compared to the adherent group.

Table 9. Group Descriptives.

Group Descriptives

Group n Mean Median SD SE

Total_SMAQ
Adherent 707 1.39 1.00 1.41 0.0528

Non-adherent 20 6.25 6.00 0.444 0.0993

The Table 10 shows that all tests indicate a highly significant and very large difference
in Total SMAQ scores between adherent and non-adherent participants. The non-adherent
group had substantially higher SMAQ scores (indicating worse adherence). The magnitude
of the effect was extremely large, suggesting strong discrimination between the two groups.

Table 10. SMAQ scores by adherence group.

Independent Samples T-Test

Statistic df p Mean
Difference

SE
Difference 95% CI Effect Size

Total
SMAQ Welch’s t −43.2 31.2 < 0.001 −4.86 0.113 −5.09 −4.63 Cohen’s d −4.67

Mann–
Whitney U 7.50 < 0.001 −5.00 −6.00 −5.00 Rank biserial

correlation 0.999

Note. Ha µAdherent ̸= µNon-adherent.

The graph in the Figure 2 illustrates a significant difference in Total SMAQ scores
between two groups (adherent and non-adherent).

There is a clear separation between the two categories, with the non-adherent group
scoring substantially higher on the Total SMAQ scale than the adherent group.

In clinical context, higher SMAQ scores indicate poorer medication adherence. This
chart confirms that the SMAQ scoring system effectively differentiates between patient
adherence levels.

The 95% confidence intervals for the two groups do not overlap, indicating that the
difference in scores is statistically significant.

The higher scores in the non-adherent group confirm that the Total SMAQ metric is a
sensitive indicator for identifying patients who struggle with medication consistency.

The proximity of the mean to the median in both categories suggests a relatively normal
distribution of scores within each group, with minimal impact from extreme outliers.
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Figure 2. Distribution of Total SMAQ Scores Across Medication Adherence Categories.

4. Discussion
This study evaluated the psychometric properties of the SMAQ among Albanian older

adults with chronic condition complexity. Overall, the findings support the reliability,
unidimensional structure, and discriminative validity of the instrument, reinforcing its
applicability in primary care settings and extending its use to a culturally distinct and
clinically complex population.

The SMAQ demonstrated good internal consistency, with Cronbach’s alpha (0.799) and
McDonald’s omega (0.821) exceeding recommended thresholds for reliability. These results
are consistent with previous validation studies, which have reported adequate internal
consistency across diverse chronic disease populations, including individuals with HIV
and patients in nephrology settings [14,21,22]. The original validation study by Knobel et al.
(2002) demonstrated satisfactory reliability and clinical utility in identifying non-adherence
in HIV patients, establishing the SMAQ as brief yet robust screening tool [14]. Subsequent
applications in nephrology populations confirmed its practical value in chronic disease
management settings.

Item-level analysis indicated that items assessing missed doses over the previous
three months exhibited the strongest item-total correlations. This suggests that recall-based
frequency items may be particularly effective in capturing habitual medication-taking
behavior in older adults with multimorbidity. Similar findings have been reported in adher-
ence research, where behavior-frequency items often demonstrate stronger psychometric
performance than attitudinal measures.

Exploratory and confirmatory factor analyses supported a unidimensional structure
of the AL-SMAQ. Although the RMSEA indicated suboptimal model fit, other indices (CFI,
TLI, SRMR) were within acceptable ranges. This discrepancy is consistent with known
limitations of RMSEA in models with low degrees of freedom, where it may overestimate
model misfit as demonstrated by Kenny et al. (2015) [23]. Therefore, the elevated RM-
SEA observed in the present analysis may reflect statistical bias associated with model
complexity rather than substantive model misspecification. Considering the sensitivity of
RMSEA to large samples and non-normal data [18], the overall structural validity of the
SMAQ can be considered satisfactory and consistent with prior studies [14]. Taken together,
the findings indicate that the structural validity of the AL-SMAQ is acceptable and aligns
with previous research supporting the SMAQ as a single-factor measure of medication
adherence across different populations. The preservation of its unidimensional structure
in this culturally distinct and clinically complex population supports the cross-contextual
robustness of the instrument.
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Discriminative (known-group) validity was supported by the ability of the AL-SMAQ
to differentiate between subgroups defined by clinically relevant characteristics, including
number of medications, chronic condition category, and self-reported health status. These
findings suggest that the instrument is sensitive to variations in adherence behavior associ-
ated with clinical complexity and patient-reported health, supporting its practical utility in
identifying at-risk groups in primary care settings.

Total SMAQ scores were not normally distributed and showed ceiling effects, with
a high proportion of participants classified as adherent. Such skewed distributions are
commonly reported in self-reported adherence measures [24,25]. These findings highlight
the inherent constrains of self-report instruments in capturing non-adherence behaviors.

Given these limitations, future research in Albanian older adults should consider combin-
ing self-report measures such as the AL-SMAQ with objective adherence indicators, including
pharmacy refill records, pill counts, or electronic monitoring systems, to enhance measurement
accuracy and provide a more comprehensive assessment of medication adherence.

5. Conclusions
The findings of this study show that the AL-SMAQ demonstrates good reliability and

acceptable structural validity in Albanian older adults with MCCs, supporting its use as
a practical tool for assessing medication adherence in primary care. The instrument was
able to differentiate between clinically relevant subgroups, indicating its potential utility in
identifying patients at risk of non-adherence.

6. Clinical Implications
Older adults with CCCs represent a high-risk group for medication non-adherence

due to polypharmacy, cognitive burden, and regimen complexity. The availability of a
brief, psychometrically sound, and culturally adapted adherence screening tool is therefore
clinically valuable in Albanian healthcare settings.

Given its brevity, simplicity, and strong psychometric performance, the SMAQ appears
suitable for use in Albanian primary healthcare settings, particularly among older adults
with MCCs and MM. Its ability to distinguish adherence levels efficiently makes it valuable
for routine clinical screening and targeted adherence interventions.

7. Strengths and Limitations
This study included a large sample size and participants from multiple primary health-

care centers, strengthening the robustness of findings. Both exploratory and confirmatory
factor analyses were conducted, providing comprehensive structural validation.

However, several limitations should be acknowledged.
The sample was restricted to urban primary healthcare users, which may limit gen-

eralizability. The cross-sectional design prevents assessment of test–retest reliability or
predictive validity. Additionally, medication adherence was measured via self-report
instrument (AL-SMAQ), which may introduce reporting bias.

8. Future Research
Future research should further evaluate the longitudinal stability of the instrument,

including its test–retest reliability over extended time intervals. Additional studies are
warranted to assess predictive validity and sensitivity to change in response to clinical
or behavioral interventions. Moreover, validation in rural and other underrepresented
populations, as well as comparisons with objective adherence indicators (e.g., pharmacy
refill records), would provide stronger evidence supporting its broader clinical applicability.
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EFA Exploratory Factor Analysis
CFA Confirmatory Factor Analysis
CFI Comparative Fit Index
RMSEA Root Mean Square Error of Approximation
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Appendix A. Simplified Medication Adherence Questionnaire (SMAQ)
in Albanian

Pyetësor i Thjeshtuar i Respektimit te Terapise Medikamentoze
(AL-SMAQ)

1. A harroni ndonjëherë të merrni ilaçet
tuaja?

□ Po
□ Jo

2. A i merrni gjithmonë ilaçet në kohën e
duhur?

□ Po
□ Jo

3. A e ndaloni ndonjëherë marrjen e
ilaçeve nëse nuk ndiheni mire apo kur
ndiheni keq?

□ Po
□ Jo

4. Keni harruar të merrni ilaçin tuaj gjatë
fundjavës?

□ Po
□ Jo

5. Mendohuni pak për JAVËN E FUNDIT,
SA HERË nuk keni marrë ndonjë dozë të
ilaçet?

□a. ASNJË
□b. 1 në 2 doza
□c. 3 në 5 doza
□d. 6 në 10 doza
□e. Më shumë se 10 doza

https://doi.org/10.3390/jal6020036
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Pyetësor i Thjeshtuar i Respektimit te Terapise Medikamentoze
(AL-SMAQ)

6. Mendohuni pak që NGA VIZITA E
FUNDIT ose për 3 MUAJT E FUNDIT....
a. Sa ditë nuk e keni marrë mjekimin/ të
gjitha dozat ditore?

□ Asnjë ditë
□ 1 ditë
□ 2 ditë
□ mbi 2 ditë

b. Sa ditë keni humbur njërën nga dozat
ditore të medikamentit?

□ Asnjë ditë
□ 1 ditë
□ 2 ditë
□ 3 ditë
□ 4 ditë
□ mbi 4 ditë

Pike totale 7 = jo aderent

Një pacient konsiderohet i papajtueshëm
nëse përgjigjet në një ose më shumë nga
pyetjet cilësore si më poshtë: pyetja 1 po, 2
jo, 3 po, 4 po.
Ata konsiderohen gjithashtu të
papajtueshëm nëse përgjigjen C, D ose E
për pyetjen 5; ose nëse përgjigjen "më
shumë se 2 ditë" për pyetjen 6.
Pyetja 5 mund të përdoret si një masë
gjysmë-sasiore pasi cakton një përqindje të
respektimit terapeutik për secilën
përgjigje:
A korrespondon me 95–100% respektim;
B = 85–94%;
C = 65–84%;
D = 30–64%; dhe
E = më pak se 30%.

References
1. He, Y.; Tan, E.H.; Wong, A.L.A.; Tan, C.C.; Wong, P.; Lee, S.C.; Tai, B.C. Improving medication adherence with adjuvant aromatase

inhibitor in women with breast cancer: Study protocol of a randomised controlled trial to evaluate the effect of short message
service (SMS) reminder. BMC Cancer 2018, 18, 727. [CrossRef]

2. Sakr, F.; Dabbous, M.; Safwan, J.; Rahal, M.; Salameh, P. The short medication adherence scale (SMAS-7): Development and
psychometric validation in a general population sample. Explor. Res. Clin. Soc. Pharm. 2025, 20, 100676. [CrossRef]

3. Maher, R.L.; Hanlon, J.; Hajjar, E.R. Clinical consequences of polypharmacy in elderly. Expert Opin. Drug Saf. 2014, 13, 57–65.
[CrossRef]

4. Vik, S.A.; Maxwell, C.J.; Hogan, D.B. Measurement, correlates, and health outcomes of medication adherence among seniors.
Ann. Pharmacother. 2004, 38, 303–312. [CrossRef]

5. Zayed, H.S.; Medhat, B.M.; Seif, E.M. Evaluation of treatment adherence in patients with Behçet’s disease: Its relation to disease
manifestations, patients’ beliefs about medications, and quality of life. Clin. Rheumatol. 2019, 38, 761–768.

6. Kwan, Y.H.; Oo, L.J.Y.; Loh, D.H.F.; Phang, J.K.; Weng, S.D.; Blalock, D.V.; Chew, E.H.; Yap, K.Z.; Tan, C.Y.K.; Yoon, S.; et al.
Development of an item bank to measure medication adherence: Systematic review. J. Med. Internet Res. 2020, 22, e19089.

7. Agala, C.B.; Fried, B.J.; Thomas, J.C.; Reynolds, H.W.; Lich, K.H.; Whetten, K.; Zimmer, C.; Morrissey, J.P. Reliability, validity
and measurement invariance of the Simplified Medication Adherence Questionnaire (SMAQ) among HIV-positive women in
Ethiopia: A quasi-experimental study. BMC Public Health 2020, 20, 567.

8. Soares, S.M.; Diniz, M.Q.D.A.; Davino, D.M.B.; Albieri, F.B.; Santos, A.S.; Jesus, E.M.; Lyra-Junior, D.P.; Neves, S.J.; Oliveira-Filho,
A.D. The Simplified Medication Adherence Questionnaire: Validation of a Brazilian-Portuguese version in hypertensive adults.
Front. Pharmacol. 2024, 15, 1348917. [CrossRef]

https://doi.org/10.3390/jal6020036

https://doi.org/10.1186/s12885-018-4660-7
https://doi.org/10.1016/j.rcsop.2025.100676
https://doi.org/10.1517/14740338.2013.827660
https://doi.org/10.1345/aph.1D252
https://doi.org/10.3389/fphar.2024.1348917
https://doi.org/10.3390/jal6020036


J. Ageing Longev. 2026, 6, 36 14 of 14

9. Zhang, X.; Tan, S.S.; Fierloos, I.; Zanutto, O.; Alhambra-Borrás, T.; Vasiljev, V.; Bennett, S.; Rentoumis, T.; Buranello, A.; Macchione,
S.; et al. Evaluation design of the Social Engagement Framework for Addressing the Chronic-disease-challenge (SEFAC): A
mindfulness-based intervention to promote the self-management of chronic conditions and a healthy lifestyle. BMC Public Health
2019, 19, 664. [CrossRef]

10. Miceva, D.; Smilkov, K.; Gjorgieva, A.D.; Naumovska, Z.; Lazarova, B.; Angelovska, B.; Drakalska, S.E. An overview of medication
adherence: Measurement methods and interventions. Arch. Pharm. 2025, 75, 181–201. [CrossRef]

11. Stirratt, M.J.; Dunbar-Jacob, J.; Crane, H.M.; Simoni, J.M.; Czajkowski, S.; Hilliard, M.E.; Aikens, J.E.; Hunter, C.M.; Velligan, D.I.;
Huntley, K.; et al. Self-report measures of medication adherence behavior: Recommendations on optimal use. Transl. Behav. Med.
2015, 5, 470–482. [CrossRef]

12. Gomis-Pastor, M.; Roig, E.; Mirabet, S.; De Pourcq, J.T.; Conejo, I.; Feliu, A.; Brossa, V.; Lopez, L.; Ferrero-Gregori, A.; Barata,
A.; et al. A mobile app (mHeart) to detect medication nonadherence in the heart transplant population: Validation study. JMIR
Mhealth Uhealth 2020, 8, e15957. [CrossRef]

13. Rusu, R.N.; Ababei, D.C.; Stanciu, G.D.; Neamt,u, M.; Macadan, I.; Lazăr, C.I.A.; Bild, V. Adherence to Treatment-Reviewing
Methods of Assessment and Improvement. Farmacia 2023, 71, 2.

14. Knobel, H.; Alonso, J.; Casado, J.L.; Collazos, J.; González, J.; Ruiz, I.; Kindelan, J.M.; Carmona, A.; Juega, J.; Ocampo, A.; et al.
Validation of a simplified medication adherence questionnaire in a large cohort of HIV-infected patients: The GEEMA Study. Aids
2002, 16, 605–613. [CrossRef]

15. Kavvadia, M.; Saridi, M.; Toska, A.; Bakalis, V.; Zetta, S.; Paralikas, T.; Fradelos, E.C. The effect of medication adherence and
spirituality in quality of life of patients with rheumatic diseases. Healthcare 2025, 13, 436. [CrossRef]

16. Fradelos, E.C.; Toska, A.; Kavadia, M.; Gratsani, A.; Alikari, V.; Zetta, S.; Souliotis, K.; Saridi, M. Measuring Medication Adherence
in Chronic Diseases: The Psychometric Properties of Simplified Medication Adherence Questionnaire in Patients with Chronic
Diseases in Rural Greece. Ment. Health Glob. Chall. J. 2024, 7, 129–137. [CrossRef]

17. Nguyen, T.M.U.; Caze, A.L.; Cottrell, N. What are validated self-report adherence scales really measuring?: A systematic review.
Br. J. Clin. Pharmacol. 2014, 77, 427–445. [CrossRef]

18. Hu, L.T.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.
Struct. Equ. Model. A Multidiscip. J. 1999, 6, 1–55. [CrossRef]

19. Lamm, K.W.; Lamm, A.J.; Edgar, D. Scale development and validation: Methodology and recommendations. J. Int. Agric. Ext.
Educ. 2020, 27, 24–35. [CrossRef]

20. Klinedinst, T.C.; Terhorst, L.; Rodakowski, J. Multimorbidity groups based on numbers of chronic conditions are associated with
daily activity. Chronic Illn. 2022, 18, 634–642.

21. Ortega, F.J.; Sanchez, J.; Perez, M.A.; Pereira, P.; Munoz, M.A.; Lorenzo, D. Validation of the simplified medication adherence
questionnaire (SMAQ) in renal transplant patients on tacrolimus. Transpl. Int. 2011, 4, 297.

22. Trinidad, L.E.D.M.; Hernández, L.A.G.; Villanueva, J.F.A.; Martínez-Ayala, P.; Rodríguez, A.V.; Herrera, V.V.R.; Résendiz, J.A.V.;
Godina, M.G.H.; Dominguez-Lara, S. Simplified Medication Adherence Questionnaire (SMAQ) for People Living With HIV in a
National Hospital in Mexico: Instrument Validation Study. Interact. J. Med. Res. 2025, 14, e59562. [CrossRef]

23. Kenny, D.A.; Kaniskan, B.; McCoach, D.B. The performance of RMSEA in models with small degrees of freedom. Sociol. Methods
Res. 2015, 44, 486–507. [CrossRef]

24. Shi, L.; Liu, J.; Koleva, Y.; Fonseca, V.; Kalsekar, A.; Pawaskar, M. Concordance of adherence measurement using self-reported
adherence questionnaires and medication monitoring devices. Pharmacoeconomics 2010, 28, 1097–1107. [CrossRef]

25. Garber, M.C.; Nau, D.P.; Erickson, S.R.; Aikens, J.E.; Lawrence, J.B. The concordance of self-report with other measures of
medication adherence: A summary of the literature. Med. Care 2004, 42, 649–652. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jal6020036

https://doi.org/10.1186/s12889-019-6979-7
https://doi.org/10.5937/arhfarm75-58555
https://doi.org/10.1007/s13142-015-0315-2
https://doi.org/10.2196/15957
https://doi.org/10.1097/00002030-200203080-00012
https://doi.org/10.3390/healthcare13040436
https://doi.org/10.56508/mhgcj.v7i1.247
https://doi.org/10.1111/bcp.12194
https://doi.org/10.1080/10705519909540118
https://doi.org/10.5191/jiaee.2020.27224
https://doi.org/10.2196/59562
https://doi.org/10.1177/0049124114543236
https://doi.org/10.2165/11537400-000000000-00000
https://doi.org/10.1097/01.mlr.0000129496.05898.02
https://doi.org/10.3390/jal6020036

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Participants 
	Instrument 
	Translation and Cultural Adaptation 
	Data Collection 
	Psychometric Evaluation 
	Statistical Analysis 
	Ethical Considerations 

	Results 
	Discussion 
	Conclusions 
	Clinical Implications 
	Strengths and Limitations 
	Future Research 
	Appendix A
	References

