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ABSTRACT

Introduction:It is helpful to know the rate of satisfaction with treatment for predicting Keywords:

treatment adherence and compliance with medical advice. Thus, measuring this parameter is Translation

important both in daily clinical care and in biomedical research. Due to the unavailability of an Psychometric evaluation
instrument to evaluate treatment satisfaction with medicines in Persian, this study dealt with Ttreatment satisfaction with
translating and psychometrically evaluating the Persian version of the Treatment Satisfaction medicines

with Medicines Questionnaire (SATMED-Q) in chronically ill patients. Chronically ill patients

Methods: This descriptive cross-sectional study was performed in two stages: translation and
psychometric evaluation. After obtaining permission from the developer of the questionnaire,
the process of translation was carried out based on Wild’s model (2005). Face validity (20
chronically-ill patients), qualitative content validity (10 experts), and construct validity
including confirmatory factor analysis (225 chronically ill patients), were employed to establish
the validity of the questionnaire. Further, the reliability of the instrument was established by
determining the internal consistency and intra-class correlation (51 chronically ill patients).
The data were analyzed using SPSS23 and LISRELS.S.

Results: To assess face and content validity, the questionnaire items underwent modifications
based on feedback from patients and experts. According to confirmatory factor analysis, the
fit index values demonstrated an appropriate alignment between the model and data. The
subscales’ Cronbach’s o coefficients ranged from 0.905 to 0.985, while the entire questionnaire’s
Cronbach’s a coefficient was 0.875. Additionally, the test-retest reliability, as measured via the
intra-class correlation coefficient, was determined to be 0.739 over two weeks.

Conclusion: The Persian version of the SATMED-Q has appropriate face, content, construct,
and criterion-referenced validity as well as reliability for assessing treatment satisfaction with
medicines in chronically ill patients. It is also advisable to use it in clinical studies, clinical
settings, education, and management.
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Introduction

With increasing age, the incidence of chronic diseases,
especially cardiovascular diseases, endocrine diseases,
chronic respiratory diseases, and other chronic diseases,
also grows (Fereidouni Sarijeh and Khatib 2025; Khat-
ib et al., 2026). On the other hand, people with multi-
ple chronic diseases have the possibility of premature
death, increased hospitalization, and extended hospital
stays, which affect their health-related quality of life.
Meanwhile, the administration of numerous prescrip-
tion drugs has increased (Skou et al., 2022). It has been
reported that approximately one-third of patients over
60 years of age frequently use 5 or more types of medi-
cations (Dhalwani et al., 2017), and it has been suggest-
ed as one of the reasons for patients’ reluctance to take
medication (Pound et al., 2005; Reeve et al., 2013). In
Iran, the prevalence of multiple drug use was reported to
be 28.3%, of which 36.6% experienced continuous use
(Ebrahimoghli et al., 2023). Adhering to the prescribed
treatment plan is a significant challenge in patients suf-
fering from chronic diseases (Shokri et al., 2013). A
review of studies suggested that at least 30-60% of pa-
tients with chronic diseases sometimes do not adhere to
their treatment plan (Bolsinger et al., 2020); this may
lead to poor outcomes, increased wastage of drugs, and
use of healthcare resources (Twigg et al., 2016).

Based on the results of some studies, satisfaction with
medication and medical treatment is linked to patient
adherence to the treatment and is a remarkable indicator
that can be employed to improve health care (Ruiz et al.,
2008). Patients who consider their treatment as ineffec-
tive, experience complications, or perceive that its use
has certain drawbacks are less likely to follow treatment
advice (Lopez-Torres Lopez et al., 2021). Understand-
ing patient satisfaction with treatment can be instrumen-
tal in predicting adherence and informing physicians’
decision-making processes. Therefore, evaluating this
metric is crucial in both routine clinical practice and
medical research (Williams 1994). In the past, most
tools planned to assess patient satisfaction with medical
care were tailored to specific ailments or clinical scenar-
i0s. This approach not only restricted their applicability
but also made it challenging to compare satisfaction lev-
els across different diseases or medical contexts. Such
limitations hindered the broader utility of these instru-
ments and impeded comprehensive analysis of patient
satisfaction across various healthcare settings (Lenderk-

ing 2005). Delestras et al. state that this deficiency in the
field of treatment satisfaction with medicines also faces
more limitations (Delestras et al., 2013). To the best of
our knowledge to date, only two general questionnaires,
appropriate for usage in any chronic disease, have been
developed to evaluate patient satisfaction. These include
the Treatment Satisfaction Questionnaire for Medica-
tion (TSQM) (Atkinson et al., 2004), and SATMED-Q
(Ruiz et al., 2008). Delestras et al., while confirming
the suitability of the two questionnaires in measuring
treatment satisfaction with medicines in a comparative
study between these two instruments, found that the
SATMED-Q obtained overall higher scores than the
TSQM in determining validity and reliability indices
(Delestras et al., 2013). The SATMED-Q was also devel-
oped by Ruiz et al. (2008) at the Autonomous University
of Madrid (Universidad Autonoma de Madrid), Spain,
as a comprehensive instrument for measuring treatment
satisfaction with medicines and was designed for chron-
ically ill patients. This questionnaire contains 17 items
in six dimensions: in addition to the four dimensions
mentioned in the TSQM questionnaire, i.e. “effective-
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ness”, “complications”, “ease of use” and “overall sat-
isfaction”; “the two dimensions” effect of treatment on
“ADL” and “quality of medical care” were also added
to it (Ruiz et al., 2008). Although this scale enjoys high
reliability and validity, the general recommendation is to
localize this scale in every cultural context to guarantee
its validity. Thus, considering the significant population
of chronically ill patients in Iran and the fact that a com-
prehensive instrument for determining the satisfaction
of these patients with drug treatment according to the
community’s culture was not available at the moment,
this study embarked on the translation and psychometric
evaluation of the questionnaire SATMED-Q.

Methods and Materials

Study Design

This cross-sectional descriptive study examined the
cultural adaptation and psychometric assessment of the
SATME-Q in patients suffering from chronic diseases.

Research Sample

The research population consisted of patients suffer-
ing from chronic diseases in Sabzevar, Iran, who were
selected via convenience sampling. The inclusion cri-
teria for the study were: literacy in reading and writ-
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ing, meeting the criteria of a chronic patient (at least 3
months of illness or at least 1 month of hospitalization
per year), having a history of chronic disease for at least
18 months, and adhering to the drug regimen for chron-
ic disease. The exclusion criterion was suffering from
mental problems, such as perceptual and communica-
tive disorders that would impair the patient’s ability to
answer questions based on reasoning.

In the translation phase, two translators proficient in
Persian and English conducted forward translation, and
two others performed back translation. To assess face va-
lidity, 20 patients were selected through purposive sam-
pling. Additionally, 10 experts specializing in chronic
disease and instrument development were chosen using
the same method to evaluate content validity (Munro
2005). For determining validity in factor analysis, it is
generally recommended that the number of participants
exceeds the number of variables, with 5-10 individuals
needed for every item in the instrument (DeVellis and
Thorpe 2021). In this study, 225 patients with chronic
disease were selected for confirmatory factor analysis
using convenience sampling. Furthermore, 15-30 sam-
ples are recommended to establish the reliability of the
instrument (Amirrudin et al., 2021); therefore, 15-30
samples out of 51 participated in this research.

Procedure

Having obtained the necessary permits, the researcher
visited specialized treatment centers for chronically ill
patients (diabetes, hypertension centers, etc.) and select-
ed treatment centers in Sabzevar, Iran (including Vase’ei
Hospital and Heshmatieh Hospital). Then, he selected
the samples based on inclusion and exclusion criteria us-
ing a convenience sampling method. The study was con-
ducted between July 2022 and August 2023 in two parts:
intercultural translation and psychometric assessment.

a. Translation and Cultural Adaptation

At this stage, after obtaining permission from the de-
veloper of the questionnaire, cross-cultural translation
was conducted following Wild et al.’s cultural adapta-
tion and translation guide (Wild et al., 2005). The initial
two Iranian translators, proficient in both Persian and
English languages and cultures, independently translat-
ed the instrument from English to Persian. The result-
ing Persian translations were then consolidated into a
single version through expert consultation. In the next

phase, two different translators, also fluent in Persian
and English but unfamiliar with the original scale items,
performed a back-translation from Persian to English.
Finally, the back-translated English version was final-
ized through expert consultation and consensus. Next,
the translations from the target language to the source
language were compared with the original version of the
questionnaire (in English) and re-reviewed. The ques-
tionnaire was then given to 15 patients, who were asked
to verbally explain the meaning of each item. This meth-
od ensured that the translated items retained the same
meaning as the original items. Finally, by reviewing and
evaluating the results of the translation process, the final
version of the translation was obtained.

b. Psychometric Evaluation

During this phase, researchers evaluated face validity
(qualitative), content validity (qualitative), construct va-
lidity (confirmatory factor analysis), and reliability. To
assess face validity, 20 patients were given the question-
naire and asked to evaluate the items for difficulty, clari-
ty, and appropriateness (Algoso et al., 2016). For content
validity, 10 experts were requested to thoroughly review
the instrument and provide comprehensive feedback on
the pertinence of items to the concept of interest, the ap-
propriateness of language and wording, and the proper
placement of items within the document (Sharma 2022).
The research team carefully considered these opinions
and made necessary adjustments. Construct validity
was determined via confirmatory factor analysis using
a sample of 225 patients. Internal consistency was em-
ployed to measure reliability. To evaluate consistency
reliability, participants completed the Persian version of
the instrument twice over a two-week period.

Data Collection Instruments

a) Demographic Information Questionnaire

This questionnaire was used to gather information on
personal and familial characteristics and medical histo-
ry of chronically ill patients. It captures variables such
as age, gender, level of education, marital status, em-
ployment status, type of disease, number of medications
administered per day, and daily frequency of drug ad-
ministration.

b) SATMED-Q
This questionnaire was initially developed by Ruiz
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TABLE 1: Demographic characteristics of the respondents

. Construct validity Reliability Total
Variables =225 =51 =276
F % F % F %

Gender Male 105 46.7 32 62.7 137 49.6
Female 120 533 19 37.3 139 50.4

20-30 16 7.1 4 7.8 20 7.2
30-40 23 10.22 17.6 32 11.6
Age (year) 40-50 48 21.34 17.6 57 20.7
>50 138 61.34 29 56.9 167 60.5
Illiterate 67 29.8 11 21.6 78 28.3
Below diploma 77 34.2 19 373 96 34.8
Education Diploma 52 23.1 5 9.8 57 20.7
level Associate diploma 5 22 3 5.9 8 29
BA/BS and higher 24 10.6 13 25.4 37 13.4
Marital Married 189 84 47 92.2 236 85.5
status Single 36 16 4 7.8 40 14.5
Employed 77 34.2 21 41.2 98 355
Employment Housekeeper 94 41.8 16 314 110 39.8
status Retired 23 10.2 10 19.6 31 12
Unemployed 31 13.8 4 7.8 35 12.7
Drug Yes 89 39.6 12 235 101 36.6
complications No 136 60.4 39 76.5 175 63.4
<4 136 60.4 20 39.2 156 56.5

Number of drugs 4-7 61 27.1 19 373 80 29
administered per day 4-10 18 8 9 17.6 27 9.8
>10 10 44 3 59 13 4.7

Frequency of times lor2 152 67.6 30 58.8 182 66
of drug administration 3or4 71 31.6 21 41.2 92 333
el 0 5or6 2 0.9 0 2 0.7
Multiple sclerosis (MS) 18 8 11.8 24 8.7
Diabetes 53 23.6 12 23.5 65 23.6
Involved chronic Chronic respiratory disorders 23 10.2 8 15.7 31 11.2
disease Cardiovascular digeases and hyper- 71 315 14 275 85 308

tension

Renal failure 60 26.7 11 21.5 71 25.7

(2008) at the Autonomous University of Madrid, Spain
(Ruiz et al., 2008). The original version of the question-
naire had 36 items, which were later reduced to 17 items
after psychometric evaluation. By 2022, this instrument
had been translated into more than 10 languages, includ-
ing English, French, German, Polish, etc. and had been
psychometrically evaluated in various populations of
chronically ill patients, such as hypertensive, diabetic,
and heart failure patients. The questionnaire consists of
17 items scored on a 5-point Likert scale spanning from
‘not at all’ receiving 0 points to ‘very much’ receiving

4 points in 6 dimensions: adverse side-effects (items 1
to 3), treatment effectiveness (items 4-6), ease of medi-
cation intake (items 7-9), the effect of treatment impact
on activities of daily living (items 10 to 12), quality of
medical care (items 13 and 14), and overall satisfac-
tion (items 15 to 17). To calculate the score, the sum
of points for individual items is multiplied by 1.471 to
obtain a percentage of satisfaction. A higher percentage
indicates greater patient satisfactionwith pharmaceutical
treatment (Ruiz et al., 2008).
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TABLE 2: Values of model fit indices and fitting results
Fit index
X to degrees of freedom (y%df)
Goodness of fit index (GFI)
Adjusted Goodness of Fit Index (AGFI)
Root Mean Square of Residuals (RMR)
Normalized Fit Index (NFI)
Non-normal Fit Index (NNFI)
Incremental Fit Index (IFI)
Comparative Fit Index (CFI)

Root Mean Square of Error Approximation (RMSEA)

Data Analysis

To assess the model fit, X*/df, Goodness of Fit Index
(GFI), Adjusted Goodness of Fit Index (AGFI), Root
Mean Square Residual (RMR), Normal Fit Index (NFI),
Incremental Fit Index (IFI), Comparative Fit Index
(CFI), and Root Mean Square Error of Approximation
(RMSEA) were utilized (Levine 2015). Factor loadings
greater than 0.3 were considered acceptable (Souza et
al., 2017). To verify the adequacy of the sample, the
Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of
sphericity were conducted. A KMO value above 0.5 is
deemed acceptable (Munro 2005; Pett 2003), and Bart-
lett’s test of sphericity should be less than 0.05 (Lovric
2011). Reliability was assessed using Cronbach’s a co-
efficient and intra-class correlation coefficient (ICC).
Cronbach’s a and ICC values exceeding 0.7 are consid-
ered satisfactory for interpretation (Souza et al., 2017).
Data analysis was performed using SPSS23 and LIS-
RELS.5.

Ethical Considerations

The Committee of Ethics in Human Research at Is-
lamic Azad University, Isfahan (Khorasgan) branch,
granted approval for this study under the ethics code
IR.JAUKHUISF.REC.1401.165. After receiving a com-
prehensive explanation of the study’s purpose, nature,
and relevant procedures, all participants provided their
written informed consent. Additionally, every patient
completed all required questionnaires. The study was
carried out while fully observing the principles outlined
in the Declaration of Helsinki.

Acceptable value Model value Interpretation
<3.00 1.84 Good fit
>0.90 0.99 Good fit
>0.90 0.95 Good fit
<0.05 0.020 Good fit
>0.90 0.92 Good fit
>0.90 0.95 Good fit
>0.90 0.97 Good fit
>0.90 0.96 Good fit
<0.08 0.064 Good fit

Results

All 225 distributed questionnaires were completed and
analyzed. According to the findings outlined in Table 1,
the mean age of the participants was 54.39+15.04 years.
The majority of the participants were female (50.4%),
married (85.5%), held a bachelor’s degree (34.8%), and
were housewives (39.8%). Based on the findings, the
majority of patients took less than 4 medicines (56.5%)
and less than 3 times per day (66%) (Table 1).

Results of Face Validity

The qualitative face validity assessment involved
evaluating patients’ perspectives on the clarity and un-
ambiguity of the questionnaire items. Following mod-
ifications to 4 items (1, 7, 14, and 15), patients found
all items to be comprehensible, with no ambiguities re-
maining. As such, the Persian adaptation of this ques-
tionnaire was considered conceptually clear, suitable,
and adequate.

Results of Content Validity

Regarding the qualitative content validity, the recom-
mendations made by experts were implemented to en-
sure item relevance to the intended concept, appropriate
word choice, and correct item placement. As a result,
four items (2, 10, 14, and 16) underwent modifications
based on these suggestions.

Results of Construct Validity

To check the construct validity and confirm the ques-
tionnaire dimensions using AMOS, confirmatory factor
analysis was applied. The KMO index was found to be
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FIGURE 1. Confirmatory factor analysis for SATMEQ in standard mode

0.795, and Bartlett’s test was significant (y>=3817.074,
F=136, & P<0.001). These findings revealed that the da-
ta-set was fit for factor analysis. Table 2 lists the fit indi-
ces of the model, with all indices confirming the model.

Figure 1 demonstrates the SATMED-Q model dimen-
sions in standard and significant modes.

Factor 1: Undesirable complications including items 1
to 3; Factor 2: Effectiveness of treatment including items
4 to 6; Factor 3: Ease and convenience of taking medi-
cine including items 7 to 9; Factor 4: Effect of treatment
on ADL including items 10 to 12; Factor 5: The quality
of medical care including items 13 and 14; and factor 6:
The overall satisfaction of patients including items 15 to
17. All indices and components had a factor load greater
than 0.3, and the membership of all studied factors in

this variable has been confirmed (Figure 1).

Results of Reliability Establishment

To assess reliability, researchers employed internal
consistency and the intra-class correlation coefficient
methods. The Cronbach’s a exceeded 0.7 for all sub-
scales and the entire test, demonstrating adequate inter-
nal correlation within each subscale and the entire in-
strument (Table 3). Using the Two-Way Mixed model,
the intra-class correlation coefficients (ICC) between
scores from two separate administrations of the scale
were calculated. The Single Measure ICC was deter-
mined to be 0.98, with a 95% confidence interval. This
result supports the acceptability and appropriateness of
the reliability in terms of time consistency or repeatabil-
ity of the questionnaire (Table 3).
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TABLE 3: Intra-class correlation coefficient for each dimension and the entire questionnaire

Dimensions
Adverse complications
Effectiveness of treatment
Ease and convenience of taking medicine
The effect of treatment on ADL
Quality of medical care
Overall patient satisfaction

The whole scale

Discussion

Having valid and reliable instruments or scales, in-
cluding standard questionnaires, is the first prerequisite
to properly conduct studies related to patient treatment
satisfaction with medicines. When an instrument is
translated from one language into another, its psycho-
metric characteristics and measurement quality should
be studied in terms of validity and reliability (Tsai et
al., 2024). The present study dealt with the translation
and examination of the psychometric properties of the
Persian version of the Treatment Satisfaction with Med-
icines Questionnaire (SATMED-Q) in chronically ill
patients. Firstly, the instrument was translated. One of
the basic goals in the process of translating the ques-
tionnaire is adjusting its cultural compatibility to the
target community (Clayton et al., 2021). According to
Gilman, if cultural equality is observed by the team of
translators during the back-translation, it can be claimed
that the questionnaire has been translated in accordance
with the principles of cultural compatibility (Guillemin
et al., 1993). The above questionnaire was translated by
competent and knowledgeable scholars according to the
principles of translation and caring for its right process
and accuracy in cultural compatibility via following the
Wild model (Wild et al., 2005). In the psychometric
evaluation phase, a qualitative method was utilized to
determine the face validity. The results of this phase of
the study revealed that after applying a small change in
the above questionnaire, the patients found no difficulty
in understanding the instrument and thus, all items were
retained. In the validation of the Spanish version of the
instrument, performed by Lopez et al., 17 items of the
questionnaire were retained. The findings of this part
of the research are in line with the results of this study
(Ruiz et al., 2008). Many scholars believe that face va-

CI (95%) ICC
0.867-0.960 0.924
0.669-0.888 0.798
0.376-0.748 0.577
0.901-0.971 0.944
0.864-0.967 0.932
0.536-0.831 0.730
0.649-0.881 0.739

lidity is a part of content validity and these two are not
separate from each other (Taghizadeh et al., 2017). In
this regard, in the current research, according to the ad-
vice of experts, some items were edited and its content
validity was confirmed. The process of reviewing the
clarity and equivalence of the content provided more
support for conceptual, semantic and content equiva-
lence together with the syntactic structure employed in
the translated version (Connolly et al., 2018; Jain 2014).
To establish construct validity, the values of all fit in-
dices presented the acceptable and suitable state of the
model as well as data, and it enjoyed an acceptable fit.
This finding is concordant with the results obtained by
Swiatoniowska-Lonc et al. for the psychometric eval-
uation of SATMED-Q among the population of Polish
patients with chronic problems of heart failure, Type
1T diabetes, and hypertension (Swigtoniowska-Lonc et
al., 2022). Reliability of an instrument is a key criterion
revealing the quality of the instrument. The reliability
of this scale was checked with Cronbach’s a coefficient
and test-retest; the results demonstrated acceptable in-
ternal consistency and stability for this instrument. Con-
sistent with the present study, Swigtoniowska-Lonc et
al. reported a Cronbach’s a value of 0.847 for the entire
scale (Swigtoniowska-Lonc et al., 2022).

Limitations of the Study

This study had several constraints, including the use
of convenience sampling and the lack of assessment
of convergent and divergent validity. Additionally, due
to the limited number of items and the straightforward
nature of the scale’s content, only qualitative methods
were used to evaluate content validity. The research did
not include an examination of the content validity ratio
(CVR) or content validity index (CVI).
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Conclusion

Overall, the Persian adaptation of the SATMED-Q
exhibited satisfactory psychometric characteristics and
cultural appropriateness. The Persian translation was
clear and easily understandable for patients, as it did not
contain ambiguous or technical terminology. Face and
content validity assessments of the Persian SATMED-Q
indicated that the instrument has an appropriate ap-
pearance and would be well-suited for assessing med-
ication satisfaction in patients with chronic conditions.
The questionnaire’s construct validity confirmed that
it could effectively measure the intended concepts and
constructs from its original version, making it accept-
able in this regard. Additionally, the Persian version’s
reliability was established through its strong internal
consistency and confirmed repeatability, as evidenced
by acceptable scores. These factors collectively support
the instrument’s reliability.
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