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Abstract
Background: Proper elucidation of medication non-adherence reasoning especially in older 
adults might pave the way for an auspicious therapeutic outcome. The main aim of this study was 
to develop and psychometrically test the Medications Non-adherence Reasoning (MedNARS) 
questionnaire for application in research and probably practice settings.
Methods: A mixed methods design was utilized to develop the MedNARS. The item pool was 
mainly generated based on a qualitative query and literature review. The expert panel approved 
version of the MedNARS was psychometrically assessed on a convenience sample of 220 older 
patients with chronic disease. The internal consistency, test-retest reliability, content and face 
validity of the scale were appraised and its construct validity was assed using exploratory and 
confirmatory factor analyses. 
Results: A nine-item version of the MedNARS was drafted based on the classical item analysis 
procedures and its estimated internal consistency measure of the Cronbach’s alpha (0.85) and 
test-retest reliability (0.96) were in the vicinity of acceptable range. The exploratory factor 
analysis (EFA) output revealed a unidimensional structure for the MedNARS and the conducted 
confirmatory factor analysis (CFA) indicated an acceptable data fit for the extracted one-factor 
model. The goodness of fit indices were as the followings: χ2/df = 1.63(90% CI: 0.02 to 0.11), 
root mean squared error of approximation (RMSEA) = (0.07), comparative fit index (CFI) = 0.95, 
Tucker–Lewis index (TLI) = 0.93 and standardized root mean squared residual (SRMSR) = (0.05). 
Conclusion: The study findings were indicative of MedNARS’s applicability and feasibility for 
use in assessment of medication non-adherence reasoning among the elderly patients with 
chronic diseases. The MedNARS as a brief and elder-friendly instrument can be applied both 
in research and practice settings to enhance efficiency, safety, and health outcomes of the 
therapeutic recommendations.
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Introduction
The current pace of upsurge in the global aging population 
and consequent escalation of chronic diseases’ prevalence 
worldwide, have led to emanation of new challenges for 
healthcare systems. One of the important dilemmas related 
to the raised occurrence of chronic disease in old age is 
acquiescence of the patients to the healthcare providers’ 
given therapeutic recommendations. Older adults are 
generally suffer from multi-morbidities therefore, are in 
added risk of being prescribed with multiple medications.1 

Polypharmacy is recognized as one of the pivotal patient 
safety challenge in the world and require a thorough 
attention of healthcare providers. Medication adherence 
which refers to a patient’s obedience in taking the 
prescribed medications in terms of initiation, continuation, 
and discontinuation2 thus, have a consequential impact on 
improvement or state of health deterioration in chronic 
diseases sufferers specially in aged patients.

An extensive heterogeneity was observed in the 
medication adherence rate in general populations around 
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the world (0-100%)3,4 but a part of the discrepancy 
might be attributed to the application of disparate data 
collection tools in the implemented studies. A variety of 
tools have been designed and validated for application 
in different circumstances.5 The introduced instruments 
for assessment of medication adherence/non-adherence 
include the Drug Attitude Inventory questionnaire,6 
the Morisky Medication Adherence Scale,7 the eight-
item Morisky Medication Adherence Scale (MMAS-8),8 
the Brief Medication Questionnaire (BMQ), 9 the Hill-
Bone compliance scale, 10 the Medication Adherence 
Rating Scale (MAR-Scale),11 the Brief Adherence Rating 
Scale12 and Clinician Rating Scale.13 None of these scales 
explicitly focus on medications non-adherence reasoning 
in elder adults.

Medication adherence by the older adults with type 2 
diabetes in Iran was reported to be below 17.7%14 and 
efforts to correct the problematic behavioral pattern was 
suggested to be not very successful.15,16 Relatively identical 
and a high level of medication non-adherence (61.4%) 
was reported for Chinese older adults17 that represents 
presence of a cross-border dilemma that need to be 
expeditiously intervened for prevention of the abrogating 
consequences. 

The applied instruments for measuring medication 
adherence/non-adherence amongst Iranian older patients 
include the short form of the Adherence to Refills and 
Medications Scale which was used for older adults with 
chronic disease,18 the MMAS-8 among patients with type 
2 diabetes,19,20 the Treatment Adherence Questionnaire 
for the Patients with Hypertension.21 The best of current 
knowledge a definite instrument to be applied in studies 
on older adults for assessment of their medication 
adherence/non-adherence reasoning was not introduced 
so far. This is while; importance of paying attention to the 
older patients’ medication behaviors was emphasized in 
the scientific literature.22 

The main aim of this study therefore, was to develop 
and psychometrically appraise the Medications Non-
adherence Reasoning Scale (MedNARS) as a concise 
measure for application on old aged populations.

Materials and Methods
Methodology
An exploratory sequential mixed methods design was 
used in this study to collect the required data between 
August to December 2020 in Tabriz, the capital city of East 
Azerbaijan province, Northwest of Iran. 

Qualitative phase of the study (concept elicitation) 
To have an inclusive items pool and concept evocation 
a qualitative study with a conventional content analysis 
approach was utilized to recognize the potential items 
for inclusion in the MedNARS. The study population in 
this phase consisted of 15 people in the age of 60 or above 
suffering from at least a chronic disease who had a history 
of receiving medication prescription for their disease. 

The study attendees were recruited through a purposive 
sampling method from a list of free-living registered 
patients with prescribed medications in Tabriz the capital 
city of East Azerbaijan province, Northwest of Iran. 

The study data were collected through individual, in-
depth, and semi-structured interviews. The interviewees 
were allowed to determine the time and location of 
the interview sessions. Each interview began with two 
main open-ended questions: “What do you think about 
precipitators or obstacles of medications adherence among 
elder people?”, “What do you think about important 
factors that could expedite medications non-adherence 
in aged people?” The subsequent questions were asked 
based on the participant’s responses. Each one of the 
interview sessions lasted approximately 30–60 minutes 
and interviews were recorded using a voice recorder. 
Additionally, conventional qualitative content analysis 
was utilized for data analysis. To increase reliability of the 
study data all interviews were transcribed verbatim and 
carefully read several times to prevent misconceptions. 
The analysis started by identifying units of meaning that 
were drawn from the transcripts. The codes were allocated 
in all possible categories to set up a thematic framework 
for study of medications non-adherence reasoning in 
elder people.

The initial item pool for the MedNARS was extracted 
from the qualitative results (70 codes and 38 statements), 
and also comprehensive review of existing instruments 
and scientific literature. Thus, a preliminary draft of the 
scale was constructed containing eleven items that was 
sent to an expert panel for feedback and next, based on 
content validity assessment, nine items were remained in 
final step. 

Quantitative phase of the study 
Face validity
To ensure relevancy, clarity and understandability of the 
MedNARS to the target population subgroup 10 older 
patients were asked as first step to score the importance 
of the items on a 5-point Likert scale. The item impact 
scores (IS) for each item was calculated by multiplying 
the percentage of people who scored 4 and 5 for an item 
relative to total number of respondents by the mean 
score of importance given to that item. The items with 
impact scores of 1.5 or above were considered satisfactory. 
Decision about removing or keeping each item was not 
solely based on the estimated content and face validity 
indices but also by mutual consensus of the research team 
members.

Content validity
At the next step, members of an expert panel that 
included 14 health professions in the field of gerontology, 
geriatrics, and physicians were asked to assess items of 
the MedNARS on a three-point Likert scale in terms 
of importance (where 1 = essential, 2 = useful but not 
essential, and 3 = not essential) and on a four-point Likert 
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scale in terms of relevance, clarity, and comprehensibility. 
Minor changes were applied in the items according to 
the panelists written comments. The values of content 
validity ratio (CVR) and content validity index (CVI) 
were also estimated based on the obtained responses.23,24 
According to the Lawshe’s recommendations, CVR was 
considered favorable if its estimated value was ≥ 0.51 and 
a CVI value ≥ 0.79.23–25

The psychometric properties of the MedNARS was 
investigated through recruitment of 220 aged individuals 
residing in Tabriz. The exclusion criteria were having 
a memory or cognitive disorder (such as Alzheimer 
disease), a serious health condition with severe limiting 
consequences. To have an adequate sample size for 
factor analysis inclusion of 20 participants per item was 
decided.26 All efforts were made to choose the study 
participants based on a maximum variation with regard to 
their socioeconomic status and from different regions of 
the study location. A printed copy of the MedNARS was 
given to the study attendees and they were asked to self-
complete the questionnaire. 

Construct validity 
To investigate the scale’s construct validity, exploratory 
factor analysis (EFA) and confirmatory factor analysis 
(CFA) were performed. The EFA was carried out by 
the principal component method with direct Oblimin 
rotation, and the Kaiser–Mayer–Olkin (KMO) and 
Bartlett’s test were used to assess the model adequacy. 
In order to demonstrate convergent validity for the 
MedNARS, a correlation of 0.30 or higher was deemed 
necessary between each item. Additionally, a successful 
demonstration of convergent validity was achieved when 
each item showed a higher correlation with its respective 
scale compared to the other scales. A correlation of 
0.30 or higher between each item of the MedNARS was 
considered as evidence of convergent validity. A higher 
correlation of each item with its scale than with the other 
scales was considered a successful demonstration of 
convergent validity. Stewart and Ware recommended that 
items scoring less than 0.30 should be removed from the 
analysis.27 It was decided to apply oblique rotation if the 
oblique factor correlation matrix displays correlations of 
0.30 or above. 

The EFA and CFA were performed to examine the 
construct validity of the MedNARS, utilizing two 
subsamples of 95 and 125, respectively. The model fitness 
was determined using the χ2/df < 5, the root mean square 
error of examination (RMSEA) < 0.08, standardized 
root mean square residual (SRMSR), the comparative fit 
index (CFI) > 0.9, Tucker-Lewis Index (TLI). The robust 
maximum likelihood estimation method was used for 
CFA and asymptomatic covariance matrix was considered 
a weighted matrix in the analysis. The study data analysis 
was performed using IBM SPSS Statistics 21.0 (IBM SPSS 
Statistics, ARMONK, USA) and the STATA 14 (Stata 
Corp, College Station, TX). P values less than 0.05 were 

considered as significant.

Internal consistency and reliability of the MedNARS 
The internal consistency of the translated scale was 
assessed using Cronbach’s alpha, and McDonald’s omega 
total. McDonald’s omega ranged from 0.75 to 0.96.28,29 
The Cronbach’s alpha as a measure of and intra-class 
correlation coefficient (ICC) were estimated and values 
of 0.70 or above for Cronbach’s alpha was deemed to 
be satisfactory and values in the range of 0.61–0.80 and 
above 0.80 were considered as being good and excellent 
for ICC.30

The MedNARS scoring guideline
The MedNARS measures medication non adherence 
reasoning through items with a 5-point Likert scale, 
where 1 refers to frequently, 2 = Usually, 3 = Occasionally, 
4 = Rarely, and 5 refers to Not at all, so  higher scores 
represent higher levels of medication adherence. 

Results
The mean age of the participants (n = 220) was 68.2 (SD: 
7.2), ranging from 61 to 75.4 years. The majority of the 
participants were women (57.73%), single/divorced/
widowed (66.36%), and unemployed (62.73%), and also 
about 32.73% of the participants had elementary and 
secondary level of literacy level. Table 1 provides detailed 
information on the demographic characteristics of the 
participants in the quantitative phase.

Table 1. Demographic and underlying characteristics of the participants 
(N = 220)

Variables No. (%)

Gender

Male 93 (42.2)

Female 127 (57.7)

Literacy level

Illiterate 56 (25.4)

Elementary 72 (32.7)

Secondary school 46 (20.9)

Diploma 42 (19.0)

University 4 (1.8)

Marital Statues

Married 74 (33.6)

Single/divorced/widowed 146 (66.3)

Employment

Unemployed 138 (62.7)

Employed 82 (37.2)

Health Insurance 146 (66.3)

Insured 74 (33.6)

Uninsured 146 (66.3)

Residence status

Personal house 92 (41.8)

with their children or family members 129 (58.6)
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Content and face validity
Based on the results of CVR and CVI, the estimated CVR 
for two items (4 and 5) was lower than 0.6. As a result, we 
removed these items from the main questionnaire. In the 
assessment of face validity using the impact score method, 
no item was scored lower than 1.5 per item therefore 
they were remained on the scale. Next, we revised final 
items based on the recommendations of the expert panel 
(Table 2).

Construct validity
The KMO measure of sampling adequacy was 0.89 and 
the sampling adequacy was confirmed by the Bartlett’s 
test of sphericity (P < 0.001). The total estimated variance 
explained was 59.20 %. The scale’s factor loadings are 
shown in Table 3.

We conducted CFA to assess how well the EFA-
extracted model fits the observed data (Figure 1). 
The best model of fit was obtained by applying 
covariance matrixes and measuring fit indices. As 
shown in Figure 1, all the fit indices were satisfactory. 
The CFA on the 9 items yielded the following results: 
(χ2/df = 1.63, RMSEA = 0.07 (90% CI: 0.02 to 0.11), 
CFI = 0.95, TLI = 0.93 and SRMSR = (0.05) that 
indicate an acceptable fit of the proposed model. 
Therefore, the final model can be used to confirm 
the questionnaire’s factors. In addition, all item-scale 
relationships and the correlation among the scales were 
all significant (P < 0.05). The scree plot also suggested 
unidimensionality of the MedNARS (Figure 2). 

Reliability
The estimated values for internal consistency measure 
of Cronbach’s alpha (α = 0.86) and McDonald’s 
Omega = 0.87(95% CI: 0.84 to 0.89) and test–retest analysis 
of the scale’s stability over time (ICC = 0.85, P = 0.000), 
were in the vicinity of acceptable range. 

Discussion 
The main objective of this study was to develop and 
psychometrically appraise a new tool for assessing 
medication non-adherence reasoning (MedNARS) 
among elderly patients with chronic diseases. The study 
found that the developed scale, called the MedNARS, 
can be considered potentially a suitable tool for use in 
assessing medication adherence/non-adherence among 
older people. The MedNARS includes items that focus 
on the main reasons of medication non-adherence, such 
as experiencing their adverse effects, being prescribed 
by long-term medications, having a sense of taking 
non-effective medication, having difficulties with multi-
medications and forms of prescribed drugs, severity of the 
current disease and its symptoms, and quandary of taking 
multiple dosages per day. These findings suggest that 
patients’ medication adherence/non-adherence especially 
among elderly people could be dependent on multi-
layered factors but aged people individualistic experiences 
and circumstances should be considered carefully as more 
paramount influencing parameters of their therapeutic 
behaviors.31 The values of MedNARS’s reliability, face, 
content, and construct validities were indicative of its 

Table 2. The scores of CVI, CVR and IS for items

Item Item content CVI CVR IS Result

1
Have you ever stopped taking your prescribed medications due to 
experiencing their side effects?

1 1 4
corelate with qualitative recommendations of 
expert panel and confirmation of research team

2
Have you ever stopped taking your medications due to prescription of their 
long-term use?

1 0.8 4 Accept without change

3
Have you ever stopped taking your prescribed medications due to 
ineffectiveness of your therapeutic regimen?

1 1 4
corelate with qualitative recommendations of 
expert panel and confirm the research team

4
Have you ever stopped taking your medications due to prescription of multiple 
drug use at the same time?

1 1 4 Accept without change

5
Have you ever stopped taking your prescribed medications due to their 
interactions?

1 0.8 4
corelate with qualitative recommendations of 
expert panel and confirm the research team

6
Have you ever stopped taking your prescribed medications due to their taste, 
size or form?

1 1 4 Accept without change

7
Have you ever stopped taking your prescribed medications due to your illness 
severity or symptoms?

1 1 4
corelate with qualitative recommendations of 
expert panel and confirm the research team

8
Have you ever stopped taking your prescribed medications due to the impacts 
of your illness on your life?

0.9 0.8 3.6
corelate with qualitative recommendations of 
expert panel and confirm the research team

9
Have you ever stopped taking your medicines due to being prescribed with 
multiple medications?

1 1 4 Accept without change

Abbreviations: CVR, content validity ratio; CVI, content validity index; IS, impact score.

Table 3. Model adequacy and factor loadings of the scales

Items F

1 M1 0.87

2 M7 0.74

3 M4 0.74

4 M8 0.72

5 M2 0.71

6 M5 0.70

7 M3 0.66

8 M6 0.66

9 M9 0.61
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potential applicability in studies of medication non-
adherence among older people. Application of the 
Cronbach’s alpha32 and McDonald’s Omega33 indices was 
to assure validity of the scale’s reliability interpretation.28,34

Measurement tools for medication adherence/non-
adherence can be classified in five groups: those that 
assess only knowledge of the potential respondents 
about medication-taking behavior, scales that focus on 
the knowledge about medication-taking behavior and its 
barriers, instruments that concentrate solely on barriers 
to medication adherence, those that assess only beliefs 
associated with medication adherence, and finally tools 
that collect data about the respondents’ perceived barriers 
regarding medication adherence.35 The MedNARS 
concentrate on the reasoning of the patients to disobey 
prescribed therapeutic regimen Understanding these 
subjective or objective argumentation about medication 
non-adherence could shed light on pathways that 
may mediate the process of medication adherence in 
elder people. Hence, planning and implementation of 
tailored made and feasible therapeutic interventions will 
be possible. 

The final version of the MedNARS included nine items, 
indicating its user-friendliness for older adults and ease of 
use in practice settings. The common suggested reasons 
for medication non-adherence in the literature include 
number of prescribed drugs, their adverse effects, and 
their type of administration among elderly patients.36 
The MedNARS including all these parameters and 
focuses on extending all possible reasoning of medication 
non-adherence among alder people to help better 
understanding of the factors that might impede successful 

treatment of diseases. Thus, MedNARS is comparable 
with the MAR-Scale and the BMQ9,37 in providing a full 
picture of dilemma healthcare providers are facing in 
practice setting to attract sufficient cooperation of the 
patients with their medication regimen. The applied 
phases of the study in preparation of the MedNARS imply 
its comprehensiveness in provision of such a portrayal to 
be applied for evidence informed interventions. 

Limitations
While there were a number of strengths of the current 
study, including the applied sample size that satisfies the 
statistical standards some methodological limitations 
need to be considered in interpretation of the findings. 
First, intentionally recruitment of sample from elder 
people without intellectual disability or co-occurring 
major psychiatric disorders, limit the generalization of the 
findings to those with co-occurring neurodevelopmental 
disabilities (e.g., intellectual disability, attention-deficit 
disorder) or psychiatric disorders (e.g., anxiety disorders, 
psychotic disorders) as reported in other psychometric 
studies.38 Cross-sectional nature of the study also 
prevented assessment of the temporality of the therapeutic 
adherence/non-adherence behaviors of the studied 
patients over time.39 The applied self-report data collection 
procedure might also have introduced a social desirability 
bias with influence on the participants’ response 
pattern.40 Fourth, the researchers were unable to perform 
subgroup analyses to check if sex or gender moderates 
the psychometric properties of the MedNARS. Use of a 
convenience sample and not performing concurrent and 
discrimination validity appraisal due to logistic restrains 
also warrant further speculation in future studies. 

A sizeable multicenter study will be worthwhile in 
future to boost sample representativeness and external 
validity of the findings. Cross-cultural validation studies 
are also required across different socio-demographic and 
lifestyle groups of the aged population. Future research 
will need to empirically disentangle all these caveats for 
proving cross-cultural applicability of the MedNARS in 
diverse contextual backgrounds.

Conclusion
The aforementioned findings clearly revealed that the 
MedNARS (Supplementary File 1) with nine-items can 
be used to assess medication non-adherence reasoning 
among the elderly patients with chronic diseases. To the 
best of current knowledge, this is the first instrument for 

Figure 1. Factor model for the MedNARS scale obtained from Confirmatory analysis

Figure 2. Scree plot for the exploratory factor analysis of the MedNARS.
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measuring medication non-adherence rationales of elder 
patients with chronic disease in Iran. The MedNARS as 
a brief and elder-friendly instrument can be applied in 
practice and research settings for assessing medication 
non-adherence in a wide range of population sub-groups 
that might be prescribed by contrasting therapeutic 
regimens in similar circumstances and diseases. Future 
cross-cultural research is recommended to assess the 
applicability of the MedNARS in diverse populations of 
the aged patients with dissimilar illnesses. Construction 
and psychometric analysis of the MedNARS was one of 
the important steps in introducing a valid and applicable 
instrument for use in research and practice settings to 
enhance efficiency, safety, and health outcomes of the 
therapeutic recommendations.
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