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Abstract

Background: Non-adherence to medication is a significant health problem that affects disease control and increases
hospitalization and mortality. One method of evaluating patients’ medication adherence is utilizing standard questionnaires, such
as the Morisky Medication Adherence Scale (MMAS).
Objectives: This study evaluated the reliability of the Persian-translated version of the MMAS among asthma patients.
Methods: After the English to Persian translation, back-translation was done, examining the word appropriateness to Iranian
culture. A panel of experts in related fields evaluated the questionnaire. The final questionnaire was assessed in 62 asthma patients.
Results: The participants’ mean age was 49.62 ± 11.39 years (range: 30 - 72), and the mean duration of asthma was 9.05 ± 6.79 years
(range: 1 - 35). The reliability of the questionnaire for four items was 0.637 (95% confidence interval: 0.465 - 0.765; P < 0.001). A
significant percentage (29.03%) of the subjects had low drug adherence, and only 30.6% had high adherence. There was no significant
correlation between drug adherence and asthma duration (P = 0.441).
Conclusions: This study shows that drug adherence is linked to asthma control and the quality of life in asthma patients. The
Persian translation of the 4-item MMAS is valid to assess adherence to treatment in asthma patients.
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1. Background

Asthma is the hypersensitivity of the bronchi to
specific allergens that causes narrowing of the airways
and asthma symptoms. Asthma is a multifactorial disease
that comprises airway obstruction, overactive bronchi,
and inflammation, all of which interfere with the clinical
manifestations, diagnosis, severity, and response to
treatment of the disease (1).

Patient adherence to treatment is one of the most
critical factors in controlling the disease. Guidelines
recommend that patients be evaluated for adherence to
the medication regimen, technique for using inhaled
medications, the effectiveness of drugs, and their
side effects at each visit. Studies have shown that
approximately 50% of patients stop taking medicine 6
months after starting the medication (2). This condition
can lead to increased hospitalization and long-term
mortality. Therefore, physicians and researchers require
tools to assess drug adherence. Numerous strategies have
been developed in this regard, such as tablet count, drug

re-application rate, drug use diary, biological markers, and
electronic monitoring devices. Over the past five decades,
it has been estimated that 20 - 50% of patients do not use
their drugs as prescribed. The World Health Organization
reported a rate of 50% for non-adherence to treatment
in patients with chronic diseases in developed countries,
which is probably higher in developing countries (3).

There are various methods to assess patient
adherence to treatment, one of which is the Morisky
Medication Adherence Scale (MMAS). The Morisky
questionnaire was introduced in 1986 to assess drug
adherence. This questionnaire is self-reported and is
used for many diseases, such as hypertension, acquired
immunodeficiency syndrome, psychiatric diseases,
diabetes, cancer pain, heart problems, mood disorders,
osteoporosis, thromboembolic diseases, and asthma (4).

In 2001, Erickson et al. conducted a study to evaluate
drug adherence in 100 asthma patients using the MMAS
questionnaire, which demonstrated a good and reliable
agreement between the results of drug adherence
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according to the questionnaire and the data derived
from a pharmacy (5).

2. Objectives

To the best of our knowledge, no study has evaluated
the reliability of the Persian version of the MMAS among
asthma patients. Therefore, the current study aimed to
assess the 4-item MMAS reliability among asthma patients
and its association with patients’ features.

3. Methods

3.1. Study Design and Sampling

The current research was a cross-sectional study. The
sample size to obtain a sufficient number to evaluate the
reliability and validity of the questionnaire was calculated
at 40 patients. Patients were enrolled consecutively and
included adults (over 18 years) diagnosed with asthma.
The justification for the sample size was given according
to Hutcheson and Sofroniou (6), who reported that the
sample size needed to be 10 times the number of items
in the questionnaire. The present study consecutively
enrolled 60 patients with asthma to increase the validity of
the results. Written informed consent was obtained from
all the study subjects. The research purpose was explained
fully, and the information was kept confidential. The study
protocol was approved by the Ethics Committee of Shiraz
University of Medical Sciences, Shiraz, Iran (ethics code:
IR.SUMS.MED.REC.1398.234).

3.2. Diagnosis of Asthma

Asthma diagnosis was according to patient history,
spirometry findings, and the Global Initiative for Asthma
(7). The symptoms and history of patients with asthma
included coughing, wheezing, overnight symptoms, and
the severity of symptoms during physical activity or
excitement, with varying symptoms over time. An increase
in the forced expiratory volume in one second (FEV1) of
more than 12% and more than 200 mL of the initial level
after a bronchodilator (BD) is included for spirometric
evaluation. Additionally, the expected ratio of FEV1/forced
vital capacity before and after BD favors asthma instead
of chronic obstructive pulmonary disease (COPD), and
asthma-COPD overlap.

3.3. Translation

To determine the validity and reliability of this
questionnaire, at first, English to Persian translation was
done by two translators who translated it independently
from English to Persian. The next step, back-translation,

was taken by another individual, independent of the first
two, without reading the original. Then, a comparison
was made to the questionnaire’s original version, and the
Persian version was approved following examining the
appropriateness of its words to the Iranian culture. A pilot
study was carried out with 20 subjects. They introduced
vague points, and the final version was prepared in Persian
after alterations. These 20 questionnaires from the pilot
study were not considered in the final results.

3.4. Data Collection

The demographic and clinical information, including
name, age, gender, duration of asthma diagnosis, history
of allergic rhinitis, history and amount of smoking (e.g.,
cigarettes, hookah, and pipe), and other addictions, was
obtained from the patients. Additionally, a pulmonary
function test was taken from the patients. A SensorMedics
Corporation Spirometer (ZAN 500 body plethysmograph,
nSpire Health Inc., Longmont, Co, United States) was used
for spirometry, and interpretation was made based on the
American Lung Association/European Lung Association
Working Group (8).

The MMAS questionnaire consists of the four following
questions:

1. Do you ever have problems remembering to use your
(name of health condition) drugs?

2. Do you ever forget to use your (name of health
condition) drugs?

3. When you feel better, do you sometimes stop using
your (name of health condition) drugs?

4. Sometimes, if you feel worse when you use your
(name of health condition) drugs, do you stop using them?

The scores of the MMAS-4 range from 0 to 4; each
yes answer gets 1 score, and each no answer gets 0 score.
Scores of 3 or 4, 1 or 2, and 0 show low, medium, and high
adherence, respectively.

3.5. Validity

In this study, 20 individuals were interviewed
regarding their perceptions of the above-mentioned
cases and the questions were corrected to the desired
outcome. In quality content validity, 10 experts were asked
to comment on writing, grammar, and scoring problems.
Ambiguous questions were corrected to finally obtain the
panel of experts’ approval.

3.6. Reliability

Cronbach’s alpha coefficient was applied to assess the
questionnaire’s internal consistency and reliability. The
value of this coefficient is strongly dependent on the
number of questions. With an increase in the number
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of questions, the probability that the alpha coefficient
will be higher becomes greater; consequently, it is usually
recommended that the number of questions be less
than 10 or a minimum of 7 (9, 10). Therefore, in this
questionnaire, which inevitably has few questions, even a
small amount of alpha is appropriate and acceptable.

3.7. Statistical Analysis

Quantitative and qualitative data were presented as
mean ± standard deviation, frequency (n), and percentage
(%). The data normality was evaluated by the Shapiro-Wilk
test, and the Mann-Whitney U test was applied to perform
analytical statistics. One-way analysis of variance and
Tukey post-hoc tests compared quantitative variables.
Fisher’s exact test or chi-square test compared qualitative
variables. The Spearman’s correlation coefficient was also
applied. The significance level of 5% was considered, and
statistical analyses were performed using SPSS software
(version 22.0).

4. Results

A total of 62 asthma patients participated in this
cross-sectional study, and most of them (77.4%) were
women. The age range of the participants in the study was
30 - 72 years, with a mean score of 49.62 ± 11.39 years. Table
1 shows participants’ sociodemographic characteristics
and pulmonary function. The duration of asthma in these
patients varied from 1 to 35 years, with a mean score of 9.05
± 6.79 years. Table 1 shows a summary of drug adherence
levels in this study. Based on these results, a significant
percentage of patients (29.03%; n = 18) were at a low level of
drug adherence. Moreover, 25 (40.32%) and only 19 (30.65%)
cases had moderate and high adherence, respectively. The
results showed no significant difference in mean age (P =
0.804), gender (P = 0.883), educational level (P = 0.889), and
illness duration (P = 0.776) among the three groups at three
levels of compliance (Table 1).

The validity of the questionnaire was measured as
face validity and content validity. For this purpose,
a panel of experts claimed that all the questionnaire
questions were acceptable regarding face validity and
content. Cronbach’s alpha was applied to evaluate the
questionnaire’s reliability. The questionnaire’s reliability
for the four questions was 0.637 and significant (95%
confidence interval: 0.465 - 0.765; P < 0.001). Table 2 shows
the alpha level for each question. Questions 1, 2, and 3 are
more important than question 4. Spearman’s correlation
coefficient was applied to assess the correlation between
the level of drug adherence and disease duration, in which
no significant correlation was observed (P = 0.441).

5. Discussion

This study aimed to check the validity of the
Persian version of the MMAS-4. Overall, the results are
encouraging, indicating that the translated version of the
MMAS-4 used in this study has adequate reliability among
Iranian asthma patients. To the best of our knowledge, to
date, there has been no study to validate a specific scale
to evaluate medication adherence in Iranian asthmatic
patients. The estimated dependability in this study
(α = 0.637) was similar to the original MMAS-4, with a
Cronbach’s alpha of 0.61 (4).

The MMAS reliability and validity were assessed
among diabetes patients after its translation from English
to Persian. The content validity and face validity of
the translated questionnaire were confirmed since
the content validity ratio, content validity index, and
impact ratings of all the items were above the stated
threshold. Furthermore, the Persian version of the MMAS,
similar to the original English version, has strong internal
consistency and test-retest reliability.

According to the survey, more than one-third of
the cases (29%) had no under-control asthma. A more
significant number of cases (43%) without asthma control
was identified in a large cross-sectional survey in the
United States and five European countries (11). Another
significant study on asthma patients in seven European
countries demonstrated that nearly half of those with
asthma (48%) had a derived Asthma Control Test™ score of
20 (12). Furthermore, according to Nguyen et al.’s study,
36% of Vietnamese outpatients had no asthma control (13).

Individuals with asthma and high blood pressure who
had better management of their diseases could change
their lifestyle and avoid ailments that aggravated their
conditions (14). This finding revealed that successful
treatments to strengthen personal control items could
help individuals change their lifestyles and improve their
self-management abilities (15). As a result, providing the
most effective techniques for correct illness evaluation
and drug adherence is necessary for optimal disease
management. As measured by the scale, adherence
can predict asthmatic patients’ health outcomes (16).
Secondly, when self-reported adherence is assessed, it
can be overestimated. Consequently, the results might
exaggerate genuine drug adherence among Iranian
asthma patients.

Because experts are chosen for content validity
studies, sampling bias might arise. As a result, the
study’s findings might be altered by bringing in other
specialists. The sampling strategy for conducting factor
analysis in the ongoing investigation was non-random,
and the convenience sampling method was adopted.
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Table 1. Association of Demographic and Clinical Variables of Asthma Patients with Drug Adherence Level

Variable Total
Drug Adherence

P-Value a

Low (n = 18) Moderate (n = 25) High (n = 19)

Age (y) b 49.62 ± 11.39 51.05 ± 12.55 49.37 ± 11.32 48.59 ± 10.81 0.804

Gender b 0.883

Male 14 (22.6) 4 (22.2) 5 (20.0) 5 (26.3)

Female 48 (77.4) 14 (77.8) 20 (80.0) 14 (73.7)

Educational level b 0.889

Illiterate 11 (18.2) 3 (16.7) 5 (20.0) 3 (15.8)

Elementary school 20 (31.8) 6 (33.3) 7 (28.0) 7 (36.8)

Some high school 10 (15.9) 4 (22.2) 2 (8.0) 4 (21.1)

High school graduate 14 (22.8) 3 (16.7) 7 (28.0) 4 (21.1)

University degree 7 (11.3) 2 (11.1) 4 (16.0) 1 (5.3)

Duration of the disease b 9.05 ± 6.79 8.65 ± 5.11 9.80 ± 7.34 8.44 ± 7.64 0.776

Spirometry findings b

FEV1% 85.95 ± 22.31 89.66 ± 17.20 84.80 ± 23.78 83.94 ± 25.18 0.705

FVC% 92.64 ± 18.84 92.44 ± 15.38 91.76 ± 22.06 94.00 ± 18.11 0.928

MEF 25 - 27% 62.20 ± 30.69 66.44 ± 29.66 61.64 ± 29.76 58.94 ± 33.92 0.760

RV/TLC 121.43 ± 27.60 118.70 ± 24.94 116.01 ± 27.47 131.14 ± 28.99 0.0176

TLC% 101.41 ± 17.72 99.35 ± 20.48 98.26 ± 18.57 107.50 ± 16.79 0.235

Abbreviations: FEV1, forced expiratory volume in one second; FVC, forced vital capacity; MEF, maximal expiratory flow; RV, residual volume; TLC, total lung capacity.
a Analysis of variance or chi-square test and Fisher’s exact test.
b Values are presented as mean ± SD or No. (%).

Table 2. Reliability and Validity of Persian Translation of Morisky Medication Adherence Scale Questionnaire

Question Cronbach Alpha Degree of Importance Status

Question 1 0.563 3 Accepted

Question 2 0.465 1 Accepted

Question 3 0.541 2 Accepted

Question 4 0.664 4 Accepted

Overall questionnaire 0.637 - Accepted

Furthermore, only diabetic outpatients were chosen in
this study. The aforementioned factors might restrict
the applicability of the present study’s findings. An
interviewer also filled out the questionnaires due to the
participants’ literacy issues.

5.1. Conclusions

According to the findings, medication adherence is
linked to quality of life and asthma control in asthma
patients. The MMAS 4-item questionnaire can measure
medication adherence in asthma patients.

Footnotes

Authors’ Contribution: SM contributed to
conceptualization, methodology, formal analysis,
investigation, resources, writing, manuscript revision,
supervision, and funding acquisition. FS contributed to
methodology, formal analysis, investigation, and original
draft writing.

Conflict of Interests: Samrad Mehrabi, funding or
research support: Shiraz University of Medical Sciences;
employment: Shiraz University of Medical Sciences;
Personal financial interests: No; Stocks or shares in
companies: None; Consultation fees: No; Patents: No;
Personal or professional relations with organizations and

4 Shiraz E-Med J. 2023; 24(5):e135491.



Mehrabi S and Shahryari F

individuals (e.g., parents and children, wife and husband,
family relationships): None; Unpaid membership in a
governmental or non-governmental organization: None;
Are you one of the editorial board members or a reviewer
of this journal? Fariba Shahryari was a former reviewer;
Funding or Research support: None; Employment:
Bushehr University of Medical Sciences, Bushehr, Iran;
Personal financial interests: No; Stocks or shares in
companies: None; Consultation fees: No; Patents: No;
Personal or professional relations with organizations and
individuals (e.g., parents and children, wife and husband,
and family relationships): None; Unpaid membership in a
governmental or non-governmental organization: None;
Are you one of the editorial board members or a reviewer
of this journal? None.

Ethical Approval: This study was approved under the
ethical approval code of IR.SUMS.MED.REC.1398.234.

Funding/Support: The present study was financially
supported by the Vice-Chancellor for Research of Shiraz
University of Medical Sciences (grant No. 17028).

Informed Consent: Written informed consent was
obtained from all the study subjects.

References

1. National Asthma Education and Prevention Program. Expert
panel report 3 (EPR-3): Guidelines for the diagnosis and
management of asthma-summary report 2007. J Allergy Clin
Immunol. 2007;120(5 Suppl):S94–138. [PubMed ID: 17983880].
https://doi.org/10.1016/j.jaci.2007.09.043.

2. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive
validity of a medication adherence measure in an outpatient
setting. J Clin Hypertens (Greenwich). 2008;10(5):348–54.
[PubMed ID: 18453793]. [PubMed Central ID: PMC2562622].
https://doi.org/10.1111/j.1751-7176.2008.07572.x.

3. Conn VS, Ruppar TM, Enriquez M, Cooper P. Medication adherence
interventions that target subjects with adherence problems:
Systematic review and meta-analysis. Res Social Adm Pharm.
2016;12(2):218–46. [PubMed ID: 26164400]. [PubMed Central ID:
PMC4679728]. https://doi.org/10.1016/j.sapharm.2015.06.001.

4. Morisky DE, Green LW, Levine DM. Concurrent and
predictive validity of a self-reported measure of medication
adherence. Med Care. 1986;24(1):67–74. [PubMed ID: 3945130].
https://doi.org/10.1097/00005650-198601000-00007.

5. Erickson SR, Coombs JH, Kirking DM, Azimi AR. Compliance from
self-reported versus pharmacy claims data with metered-dose

inhalers. Ann Pharmacother. 2001;35(9):997–1003. [PubMed ID:
11573875]. https://doi.org/10.1345/aph.10379.

6. Hutcheson GD, Sofroniou N. The multivariate social scientist:
Introductory statistics using generalized linear models. Sage; 1999.
288 p.

7. Global Initiative for Asthma. Packet guide for asthma management
and prevention 2020 (for Adults and Children Older than 5 Years)-
A Pocket Guide for Health Professionals. 2020. Available from:
https://ginasthma.org/wp-content/uploads/2020/04/Main-pocket-
guide_2020_04_03-final-wms.pdf .

8. Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi
R, Coates A, et al. Standardisation of spirometry. Eur
Respir J. 2005;26(2):319–38. [PubMed ID: 16055882].
https://doi.org/10.1183/09031936.05.00034805.

9. Kogevinas M, Zock JP, Jarvis D, Kromhout H, Lillienberg L, Plana
E, et al. Exposure to substances in the workplace and new-onset
asthma: an international prospective population-based study
(ECRHS-II). Lancet. 2007;370(9584):336–41. [PubMed ID: 17662882].
https://doi.org/10.1016/S0140-6736(07)61164-7.

10. Hoppin JA, Umbach DM, London SJ, Henneberger PK, Kullman GJ,
Alavanja MC, et al. Pesticides and atopic and nonatopic asthma
among farm women in the Agricultural Health Study. Am J Respir Crit
CareMed. 2008;177(1):11–8. [PubMed ID: 17932376]. [PubMed Central ID:
PMC2176117]. https://doi.org/10.1164/rccm.200706-821OC.

11. Thomas M, Kay S, Pike J, Williams A, Rosenzweig JR, Hillyer EV, et al. The
asthma control test (ACT) as a predictor of GINA guideline-defined
asthma control: analysis of a multinational cross-sectional survey.
Prim Care Respir J. 2009;18(1):41–9. [PubMed ID: 19240948]. [PubMed
Central ID: PMC6619040]. https://doi.org/10.4104/pcrj.2009.00010.

12. Vervloet D, Williams A, Lloyd A, Clark T. Costs of managing
asthma as defined by a derived Asthma Control TestTM score
in seven European countries. Eur Respir Rev. 2006;15(98):17–23.
https://doi.org/10.1183/09059180.06.00009803.

13. Nguyen VN, Chavannes N, Le LT, Price D. The asthma control test (ACT)
as an alternative tool to global initiative for asthma (GINA) guideline
criteria for assessing asthma control in Vietnamese outpatients. Prim
Care Respir J. 2012;21(1):85–9. [PubMed ID: 22027946]. [PubMed Central
ID: PMC6548303]. https://doi.org/10.4104/pcrj.2011.00093.

14. Unni E, Shiyanbola OO. Clustering medication adherence
behavior based on beliefs in medicines and illness perceptions
in patients taking asthma maintenance medications. Curr
Med Res Opin. 2016;32(1):113–21. [PubMed ID: 26443294].
https://doi.org/10.1185/03007995.2015.1105204.

15. Lo SH, Chau JP, Woo J, Thompson DR, Choi KC. Adherence
to antihypertensive medication in older adults with
hypertension. J Cardiovasc Nurs. 2016;31(4):296–303.
[PubMed ID: 25774846]. [PubMed Central ID: PMC4915757].
https://doi.org/10.1097/JCN.0000000000000251.

16. Janezic A, Locatelli I, Kos M. Criterion validity of 8-item morisky
medication adherence scale in patients with asthma. PLoS One.
2017;12(11). e0187835. [PubMed ID: 29190693]. [PubMed Central ID:
PMC5708647]. https://doi.org/10.1371/journal.pone.0187835.

Shiraz E-Med J. 2023; 24(5):e135491. 5

https://ethics.research.ac.ir/ProposalCertificateEn.php?id=70907
http://www.ncbi.nlm.nih.gov/pubmed/17983880
https://doi.org/10.1016/j.jaci.2007.09.043
http://www.ncbi.nlm.nih.gov/pubmed/18453793
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2562622
https://doi.org/10.1111/j.1751-7176.2008.07572.x
http://www.ncbi.nlm.nih.gov/pubmed/26164400
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4679728
https://doi.org/10.1016/j.sapharm.2015.06.001
http://www.ncbi.nlm.nih.gov/pubmed/3945130
https://doi.org/10.1097/00005650-198601000-00007
http://www.ncbi.nlm.nih.gov/pubmed/11573875
https://doi.org/10.1345/aph.10379
https://ginasthma.org/wp-content/uploads/2020/04/Main-pocket-guide_2020_04_03-final-wms.pdf
https://ginasthma.org/wp-content/uploads/2020/04/Main-pocket-guide_2020_04_03-final-wms.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16055882
https://doi.org/10.1183/09031936.05.00034805
http://www.ncbi.nlm.nih.gov/pubmed/17662882
https://doi.org/10.1016/S0140-6736(07)61164-7
http://www.ncbi.nlm.nih.gov/pubmed/17932376
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2176117
https://doi.org/10.1164/rccm.200706-821OC
http://www.ncbi.nlm.nih.gov/pubmed/19240948
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6619040
https://doi.org/10.4104/pcrj.2009.00010
https://doi.org/10.1183/09059180.06.00009803
http://www.ncbi.nlm.nih.gov/pubmed/22027946
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6548303
https://doi.org/10.4104/pcrj.2011.00093
http://www.ncbi.nlm.nih.gov/pubmed/26443294
https://doi.org/10.1185/03007995.2015.1105204
http://www.ncbi.nlm.nih.gov/pubmed/25774846
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4915757
https://doi.org/10.1097/JCN.0000000000000251
http://www.ncbi.nlm.nih.gov/pubmed/29190693
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5708647
https://doi.org/10.1371/journal.pone.0187835

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Design and Sampling
	3.2. Diagnosis of Asthma
	3.3. Translation
	3.4. Data Collection
	3.5. Validity
	3.6. Reliability
	3.7. Statistical Analysis

	4. Results
	Table 1
	Table 2

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

