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Purpose: This study aimed to evaluate the concurrent validity of the Arabic version of the General
Medication Adherence Scale (GMAS) using two validated scales namely Adherence to Refills and
Medications Scale (ARMS) and Medication Adherence Rating Scale (MARS) in Saudi patients with non-
communicable diseases.
Methods: A cross sectional study was conducted for 2 months in out-patient departments at a tertiary
care hospital in Khobar, Saudi Arabia. The study collected data from patients with chronic illnesses
through convenience sampling. Pearson correlation (q) was conducted to report concurrent validity of
GMAS. A correlation coefficient value � 0.5 with p-value < 0.01 was considered threshold for establishing
concurrent validity. The study was approved by an ethics committee (IRB-2019–05-002).
Results: A total of 406 patients responded to the study. The average age was 42.4 ± 5.94 years, and most
patients were females (53.7%), married (70%), graduates (65.3%), employed (39.9%) and, had a monthly
family income > SAR 10,000, i.e., USD 2666.2 (56.4%). The mean adherence scores obtained from
MARS, ARMS and GMAS were 7.09, 19.9, and 27.4. The correlation (q) between GMAS and MARS scores
was 0.65, and between GMAS and ARMS scores was �0.79, p < 0.01 for both comparisons.
Conclusion: The concurrent validity of GMAS-AR was established in this study that would further sub-
stantiate psychometric properties of the scale in this population.
� 2021 The Authors. Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Adherence to medications forms the cornerstone of any suc-
cessful treatment and is considered as one of the determinants of
treatment success (Forbes et al., 2018; Naqvi et al., 2018). Adher-
ence could be defined as the degree to which patients’ medicine
taking behavior, dietary and lifestyle changes correspond to agreed
recommendations (WHO, 2003). However, studies have reported
that non-adherence to medications is a common occurrence
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among different patient populations (Nguyen, La Caze & Cottrell,
2014; AlQarni et al., 2019). Poor adherence may lead to negative
outcomes that may further debilitate a patient’s health, quality of
life and may result in additional healthcare costs (Gehi et al.,
2007; Nguyen et al., 2014; Sokol et al., 2005).

Assessment of medication adherence could be done by several
direct and indirect methods. Direct methods include observation
of therapy and estimation of serum levels while indirect methods
include myriad measures such as patient diaries, pill counters,
self-reported questionnaires, etc. (Forbes et al., 2018; Naqvi et al.,
2019a,b). Each method has pros and cons; however, none could
be considered as a standardized adherence evaluating technique.
Studies recommend using a combination of direct and indirect
methods to assess adherence however, direct methods are tedious
and may require careful supervision which at times, is not possible
(Forbes et al., 2018). Alternatively, indirect methods are less
expensive, require self-reporting, and have proven to be easier to
follow. Though, issues of sensitivity and specificity may be consid-
ered for such tools (Forbes et al., 2018).

Several indirect adherence measures have been developed and
validated in different populations. In a systematic review by
Nguyen and colleagues, 43 adherence scales were available in Eng-
lish language (Nguyen, La Caze & Cottrell, 2014). The Morisky,
Green and Levine Scale (MGLS), Adherence to Refills and Medica-
tions Scale (ARMS) and Medication Adherence Rating Scale (MARS)
are commonly used assessments for evaluating medication adher-
ence (Morisky et al., 1986; Thompson et al., 2000, Kripalani et al.,
2009; Chan et al., 2019). However, an important aspect to consider
is that each scale has its own limitations (Forbes et al., 2018; Naqvi
& Hassali, 2019).

The English and Arabic versions of the General Medication
Adherence Scale (GMAS) were recently validated in Saudi patients
(Naqvi et al., 2019a; 2020a). The scale has been validated success-
fully using a number of statistical techniques in different popula-
tions. In a systematic review by Kwan and colleagues, the GMAS
was considered having at least a moderate level of evidence
according to the COnsensus-based Standards for the selection of
health Measurement Instruments (COSMIN) guidelines and was
the only scale to possess sufficient positive rating in at least four
measuring properties (Kwan et al., 2020). Further, the scale has
been translated in different languages namely Urdu, English, Arabic
and Chinese, etc., and translated versions have been validated in
different populations (Naqvi et al., 2018; 2019b; 2020a; Wang
et al., 2021).

Although the GMAS underwent validation previously and its
concurrent validity was established with direct adherence mea-
sures, the concurrent validity with commonly used validated indi-
rect adherence measures has never been established. Henceforth,
this study aimed to further characterize its psychometric proper-
ties by evaluating concurrent validity of GMAS-AR using Arabic
versions of ARMS and MARS in Saudi patients with non-
communicable illnesses (NCDs).
2. Methods

A cross sectional study was conducted for two months (July-
August 2020) in out-patient clinics at a tertiary care hospital in
Khobar, Saudi Arabia.
2.1. Participants and eligibility criteria

The study invited all adult male and female Saudi patients aged
18 years or above, with non-communicable illness/es and, with or
without comorbidity, and prescribed medications for at least a
month before study. The eligibility criteria further included
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patients prescribed medications on long-term therapy and, in
implementation phase of adherence. The implementation phase
of adherence is the stage in which the patient continues to take
medications from the time of the first dose until the last one
(Vrijens et al., 2012; Khan & Aslani, 2020). Patients with acute ill-
nesses, planned surgery and pregnancy were excluded.
2.2. Sampling

The patients were approached at an out-patient department of a
tertiary care hospital in Khobar, Saudi Arabia. Convenience sam-
pling was used and patients who fulfilled the eligibility criteria
were invited. The sample size was calculated using an online sam-
ple size calculator for correlation studies (Kohn & Senyak, 2021). A
two-tailed alpha error rate of 0.01 was considered while type II (b)
error rate was set at 0.1. A value of 0.2 for expected correlation
coefficient (r) was considered. The total sample size required was
365 using this approach (Hulley et al., 2013).
2.3. Data collection process

The patients were approached in the clinics and were invited.
Those interested were briefed about the study and were asked to
sign an electronic informed consent form after which they were
asked to fill in their response on an electronic data collection form
available on a tablet. The data collection was facilitated by research
assistants when needed. The adherence was measured once during
data collection. All protocols for social distancing and disinfection
were followed during data collection. The patients were asked to
sanitize their hands before handing them the tablet. The screen
of the tablet was disinfected after data collection from each
patient. The trained staff assisting data collection also followed
all protocols during this process.
3. Research instruments

The GMAS, MARS and ARMS were used. The GMAS is an 11 –
item scale and each item has 4 choices. Each choice awards a score
and sum of all items indicates adherence to medicines. The range
of the scoring is from 0 to 33. A score � 27 indicates adherence
while score � 26 indicates non-adherence (Naqvi, et al., 2020a).
The MARS is a product of two psychometric scales and has been
used in European countries (Hogan et al., 1983; Thompson et al.,
2000; Fialko et al., 2008). It is comprised of 10 items in dichoto-
mous (yes/no) format. The scoring criteria is provided with the
scale. The range of the scoring is from 0 to 10. Scores are treated
as a continuous measure and a higher score indicates a greater
compliance. The MARS demonstrated fair psychometric properties
in a previous study (Owie et al., 2018). Therefore, it was selected as
one of the standards in this study.

Kriplani and colleagues have reported good psychometric prop-
erties of ARMS scale in patients with chronic disease who had low
literacy (Kripalani et al., 2009). The scale is comprised of 12 items
and each item has four options. The range of the scoring is from 0
to 48. A lower score indicates better adherence. This scale provides
the options to treat adherence scores either as continuous or cate-
gorical. A score >12 indicates non-adherence in case latter is con-
sidered. Besides, the scale has been validated in patients of
countries located in the Middle Eastern region (Alsous et al.,
2017; Barati et al., 2018). Such patient populations may have sim-
ilar characteristics to our participants. Hence, the ARMS was also
considered as one of the standards. An Arabic version for all three
scales was used. Apart from the scales, a demographic data collec-
tion form was also added to document patients’ information.



Table 1
Participants’ demographic information.

Demographic data N %

Age group
Below 45 years 202 49.8
45 years and above 204 50.2
Gender
Male 188 46.3
Female 218 53.7
Marital status
Married 284 70
Single 122 30
Level of Education
No formal education 6 1.5
Primary education 31 7.6
High school 104 25.6
Graduate 265 65.3
Occupation
Employed 162 39.9
Retired 101 24.9
Unemployed 71 17.5
Home maker 72 17.7
Monthly income (USD)*
Less than SAR 5,000 (USD < 1333.2) 65 16
Between SAR 5,000–10,000 (USD 1333.2 – 2666.2) 112 27.6
More than SAR 10,000 (USD > 2666.2) 229 56.4
Medication obtaining method
Government coverage 204 50.2
Private insurance 96 23.6
Out-of-pocket 70 17.2
More than one source 36 8.9

*1 USD equals SAR 3.75
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3.1. Concurrent validity of GMAS

The concurrent validity of GMAS was assessed through Pearson
correlation coefficient (q). The adherence scores obtained from
GMAS were evaluated for correlation with those obtained from
ARMS and MARS. All assumptions of bivariate correlation were
checked and justified before conducting the correlation. Concur-
rent validity was established if the correlation coefficient value
was � 0.5 with p-value < 0.01 (Hinkle et al., 2003; Mukaka, 2012).

3.2. Data analysis

The data were analyzed through IBM SPSS version 23. The cat-
egorical data were expressed as sample (N) and frequency (%)
while continuous data were reported at mean (X), standard devia-
tion (SD) and Range. We interpreted the correlation as moderate if
the coefficient was � 0.5 � 0.7 and, strong if it was � 0.7.

3.3. Ethics approval and patient consent

The eligible patients were asked to participate and given a brief-
ing. The participation was voluntary, and patients were informed
that their decision regarding participation would not affect their
hospital care. An ethics approval was granted by the Institutional
Review Board of Imam Abdulrahman Bin Faisal University, Dam-
mam, Saudi Arabia (IRB-2019–05-002).

4. Results

4.1. Demographic information

A total of 406 patients responded to the study. The average age
was 42.4 years (X = 42.4, SD = 5.94). Most patients (N = 204, 50.2%)
were 45 years and above, females (N = 218, 53.7%) and married
(N = 284, 70%). Patients were most graduates (N = 265, 65.3%),
employed (N = 162, 39.9%) and had a monthly family income more
than SAR 10,000 (N = 229, 56.4%). The majority of patients (N = 204,
50.2%) obtained their medicines through the government coverage
(Table 1).

4.2. Medication adherence scores and scale reliability

The mean score obtained from MARS was 7.09, SD 2.07. The
range was 1 – 10 and Cronbach’s a was 0.53. Besides, the mean
score obtained from ARMS was 19.9, SD 5.80. The range 12 – 44
and a = 0.82. Furthermore, the mean score obtained from GMAS
was 27.4, SD 5.47. The range was 3 – 33 and a = 0.85.

4.3. Concurrent validity of GMAS

The correlation (q) between GMAS score and MARS score was
0.65 (p < 0.01). The correlation (q) between GMAS score and ARMS
score was �0.79 (p < 0.01) (Fig. 1).

5. Discussion

This study was conducted in a large sample of patients visiting a
tertiary care healthcare setting in Khobar, Saudi Arabia. Further-
more, the indirect measures selected in this study were MARS
and ARMS. Both scales have demonstrated good psychometric
properties in different populations. At the same time, MARS and
ARMS have been validated in countries of the Middle Eastern
region (Alsous et al., 2017; Barati et al., 2018). Further to this, both
scales were available in native Arabic language that provided an
excellent opportunity to consider these two as standard indirect
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measures to evaluate the concurrent validity of the Arabic version
of GMAS. All three scales demonstrated acceptable internal consis-
tency as the Cronbach’s a value reported in the study was > 0.5
(Bowling, 2009; Chung et al., 2015).

Most patients aged 45 and above, however the average age of
was reported at 42 years. The majority was married, educated,
and had a high monthly family income. The demographic profile
reported in this study was similar to those reported by two previ-
ous studies at this venue (AlQarni et al., 2019; AlShayban et al.,
2020). The patients had an average adherence score of 7.09 out
of 10 obtained from MARS while they had an average score of 27
out of 33 from GMAS. For both of these scales, a higher score indi-
cated better adherence. Conversely, lower score obtained using
ARMS indicated a better adherence. The patients had an average
adherence score of 19.9 out of 48.

The approach of comparing adherence scores obtained from a
population using different adherence measures has been utilized
in past. Cabral and colleagues carried out a study to establish con-
current validity of the 8 – item Morisky’s Medication Adherence
Scale (MMAS – 8) by comparing the adherence scores obtained
from MMAS-8 with scores obtained from another adherence mea-
sure, i.e., (MAT) (Treatment Adherence Measure) in a sample of
Portuguese patients and reported a value of 0.67 (p < 0.001)
(Cabral et al., 2018). Since all three scales had continuous variables
therefore correlation was conducted. The correlation was 0.65 with
p < 0.01, which indicated moderate correlation. This was similar to
the value obtained by Cabral and colleagues (Cabral et al., 2018).

The study has a few limitations, as it utilized convenient sam-
pling methodology to gather responses from patients. Besides, only
the Arabic version of the GMAS scale was evaluated for concurrent
validity despite availability of a validated English version of GMAS
for this population. Hence, the findings of this study are limited to
the Arabic version of the scale and do not extend the benefits of the
English version in Saudi patients. Documentation of the type of
non-communicable illnesses would have provided better



Fig. 1. Correlation of adherence scores.
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understanding of the sample make-up. Nonetheless, the findings of
this study would further strengthen the psychometric property of
GMAS as the scale has never been validated against another indi-
rect measure. Further validation of the English version of the scale
in this population is recommended.

6. Conclusion

The GMAS adherence scores correlated significantly and with
moderate strength, with the adherence scores obtained by MARS
and ARMS. These findings highlight that Arabic version of GMAS
established concurrent validity in Saudi patients with non-
communicable illnesses.

Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper.

References

AlQarni, K. et al., 2019. Assessment of Medication Adherence in Saudi Patients With
Type II Diabetes Mellitus in Khobar City. Saudi Arabia. Front. Pharmacol. 10,
1306. https://doi.org/10.3389/fphar.2019.01306.

AlShayban, D.M. et al., 2020. Association of Disease Knowledge and Medication
Adherence Among Out-Patients With Type 2 Diabetes Mellitus in Khobar. Saudi
Arabia. Front Pharmacol. 11, 60. https://doi.org/10.3389/fphar.2020.00060.

Alsous, M. et al., 2017. Reliability and validity of Arabic translation of Medication
Adherence Report Scale (MARS) and Beliefs about Medication Questionnaire
877
(BMQ)-specific for use in children and their parents. PLoS. One. 12,. https://doi.
org/10.1371/journal.pone.0171863 e0171863.

Barati, M., Taheri-Kharameh, Z., Bandehelahi, K., Yeh, V.M., Kripalani, S., 2018.
Validation of the Short Form of the Adherence to Refills and Medications Scale
in Iranian Elders with Chronic Disease. Journal. of Clinical. And. Diagnostic.
Research. 12, 5–8.

Bowling, A., 2009. Research methods in health: Investigating health and health
services. Open University Press, Berkshire.

Cabral, A.C., Moura-Ramos, M., Castel-Branco, M., Fernandez-Llimos, F., Figueiredo,
I.V., 2018. Cross-cultural adaptation and validation of a European Portuguese
version of the 8-item Morisky medication adherence scale. Rev. Port. Cardiol.
37, 297–303.

Chan, A.H.Y., Horne, R., Hankins, M., Chisari, C., 2020. The Medication Adherence
Report Scale: A measurement tool for eliciting patients’ reports of
nonadherence. Br. J. Clin. Pharmacol. 86, 1281–1288.

Chung, W.W., Chua, S.S., Lai, P.S., Morisky, D.E., 2015. The Malaysian Medication
Adherence Scale (MALMAS): Concurrent Validity Using a Clinical Measure
among People with Type 2 Diabetes in Malaysia. PLoS. One. 10,. https://doi.org/
10.1371/journal.pone.0124275 e0124275.

Fialko, L. et al., 2008. A large-scale validation study of the Medication Adherence
Rating Scale (MARS). Schizophr. Res. 100, 53–59.

Forbes, C.A. et al., 2018. A systematic literature review comparing methods for the
measurement of patient persistence and adherence. Curr. Med. Res. Opin. 34,
1613–1625.

Gehi, A.K., Ali, S., Na, B., Whooley, M.A., 2007. Self-reported medication adherence
and cardiovascular events in patients with stable coronary heart disease: the
Heart and Soul Study. Arch. Intern. Med. 167, 1798–1803.

Hinkle, D.E., Wiersma, W., Jurs, S.G., 2003. Applied Statistics for the Behavioral
Sciences. Houghton Mifflin, Boston.

Hogan, T.P., Awad, A.G., Eastwood, R., 1983. A self-report scale predictive of drug
compliance in schizophrenics: reliability and discriminative validity. Psychol.
Med. 13, 177.

Hulley, S.B., Cummings, S.R., Browner, W.S., Grady, D., Newman, T.B., 2013.
Designing clinical research : an epidemiologic approach. Appendix 6C, page
79. Lippincott Williams & Wilkins, Philadelphia, PA.

Khan, M.U., Aslani, P., 2020. Exploring factors influencing initiation, implementation
and discontinuation of medications in adults with ADHD. Health. Expect.
https://doi.org/10.1111/hex.13031.

https://doi.org/10.3389/fphar.2019.01306
https://doi.org/10.3389/fphar.2020.00060
https://doi.org/10.1371/journal.pone.0171863
https://doi.org/10.1371/journal.pone.0171863
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0020
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0020
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0020
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0020
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0025
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0025
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0030
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0030
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0030
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0030
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0035
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0035
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0035
https://doi.org/10.1371/journal.pone.0124275
https://doi.org/10.1371/journal.pone.0124275
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0050
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0050
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0055
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0055
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0055
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0060
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0060
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0060
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0065
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0065
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0070
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0070
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0070
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0075
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0075
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0075
https://doi.org/10.1111/hex.13031


M.A. Islam, Z.-U.- Nisa, A.I. Almuzel et al. Saudi Pharmaceutical Journal 29 (2021) 874–878
Kohn, M.A., Senyak, J., 2021. Sample Size Calculators [website]. UCSF CTSI. 29 April
2021. https://www.sample-size.net/.

Kripalani, S., Risser, J., Gatti, M.E., Jacobson, T.A., 2009. Development and evaluation
of the Adherence to Refills and Medications Scale (ARMS) among low-literacy
patients with chronic disease. Value. Health. 12, 118–123.

Kwan, Y.H. et al., 2020. Measurement Properties of Existing Patient-Reported
Outcome Measures on Medication Adherence: Systematic Review. J. Med.
Internet. Res. 22, e19179.

Morisky, D.E., Green, L.W., Levine, D.M., 1986. Concurrent and predictive validity of
a self-reported measure of medication adherence. Med. Care. 24, 67–74.

Mukaka, M.M., 2012. Statistics corner: A guide to appropriate use of correlation
coefficient in medical research. Malawi. Med. J. 24, 69–71.

Naqvi, A.A. et al., 2018. Development and Validation of a Novel General Medication
Adherence Scale (GMAS) for Chronic Illness Patients in Pakistan. Front.
Pharmacol. 9, 1124. https://doi.org/10.3389/fphar.2018.011.

Naqvi, A.A., Hassali, M.A., 2019. Limitations in contemporary self-reported
medication adherence questionnaires: the concept and design of the General
Medication Adherence Scale (GMAS) originating from a developing country.
Curr. Med. Res. Opin. 35, 1–2.

Naqvi, A.A. et al., 2019a. Validation of the General Medication Adherence Scale in
Saudi Patients With Chronic Diseases. Front. Pharmacol. 10, 633. https://doi.
org/10.3389/fphar.2019.00633.

Naqvi, A.A., Hassali, M.A., Jahangir, A., Nadir, M.N., Kachela, B., 2019b. Translation
and validation of the English version of the general medication adherence scale
(GMAS) in patients with chronic illnesses. J. Drug. Assess., 836–842
878
Naqvi, A.A. et al., 2020a. Translation and validation of the Arabic version of the
General Medication Adherence Scale (GMAS) in Saudi patients with chronic
illnesses. Saudi. Pharm. J. 28, 1055–1061.

Nguyen, T.M., La Caze, A., Cottrell, N., 2014. What are validated self-report
adherence scales really measuring?: a systematic review. Br. J. Clin.
Pharmacol. 77, 427–445. https://doi.org/10.1111/bcp.12194.

Owie Godspower, O., Olotu Sunday, O., James Bawo, O., 2018. Reliability and validity
of the Medication Adherence Rating Scale in a cohort of patients with
schizophrenia from Nigeria. Trends. Psychiatry. Psychother. 40, 85–92.

Sokol, M.C., McGuigan, K.A., Verbrugge, R.R., Epstein, R.S., 2005. Impact of
medication adherence on hospitalization risk and healthcare cost. Med. Care.
43, 521–530.

Thompson, K., Kulkarni, J., Sergejew, A.A., 2000. Reliability and validity of a new
Medication Adherence Rating Scale (MARS) for the psychoses. Schizophr. Res.
42, 241–247.

Vrijens, B. et al., 2012. A new taxonomy for describing and defining adherence to
medications. Br. J. Clin. Pharmacol. 73, 691–705.

Wang, Y. et al., 2021. Translation and validation of the Chinese version of the
general medication adherence scale (GMAS) in patients with chronic illness.
Curr. Med. Res. Opin. 37, 829–837.

World Health Organization (WHO), 2003. Adherence to Long-Term Therapies.
Evidence for Action, Geneva.

http://refhub.elsevier.com/S1319-0164(21)00129-8/h0090
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0090
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0090
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0095
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0095
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0095
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0105
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0105
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0110
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0110
https://doi.org/10.3389/fphar.2018.011
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0120
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0120
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0120
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0120
https://doi.org/10.3389/fphar.2019.00633
https://doi.org/10.3389/fphar.2019.00633
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0130
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0130
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0130
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0135
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0135
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0135
https://doi.org/10.1111/bcp.12194
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0155
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0155
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0155
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0160
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0160
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0160
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0165
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0165
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0165
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0170
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0170
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0175
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0175
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0175
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0180
http://refhub.elsevier.com/S1319-0164(21)00129-8/h0180

	Concurrent validity of the Arabic version of General Medication Adherence Scale using two validated indirect adherences measures in Saudi patients with non-communicable diseases
	1 Introduction
	2 Methods
	2.1 Participants and eligibility criteria
	2.2 Sampling
	2.3 Data collection process

	3 Research instruments
	3.1 Concurrent validity of GMAS
	3.2 Data analysis
	3.3 Ethics approval and patient consent

	4 Results
	4.1 Demographic information
	4.2 Medication adherence scores and scale reliability
	4.3 Concurrent validity of GMAS

	5 Discussion
	6 Conclusion
	Declaration of Competing Interest
	References


