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Abstract v View references (43)

Objective: This study aimed to develop and validate a self-reporting adherence tool termed as General
Medication Adherence Scale (GMAS)in Urdu language for measuring adherence toward medication use
among Pakistani patients with a chronic disease. Methods: A month-long study (December 2017) was conducted in
three tertiary health care settings of Karachi, Pakistan. The tool underwent content and face validity as well as factor
analyses, i.e., exploratory, partial confirmatory and confirmatory factor analyses. Random sampling was conducted, and
sample size was calculated using item response theory. The item-to-respondent ratio was 1:15. Fit indices namely
normed fit index (NFI), Tucker Lewis index (TLI), comparative fit index (CFl), goodness of fit index (GFI), absolute
goodness of fit (AGFI), parsimony goodness of fit index (PGFI), root mean square error of approximation (RMSEA), and
standard root mean square residual (SRMR) were calculated. Additionally, estimation of the convergent, discriminant
and known group validities, was conducted. Internal consistency was analyzed by test-retest reliability, McDonald's and
Pearson correlation coefficient. The factor analyses were conducted using IBM SPSS version 22 and IBM SPSS AMOS
version 25. Results: Content validity index (CVI) was reported at 0.8 (SD 0.147) and the tool was content validated with
three hypothetical constructs. Factor analyses highlighted a 3-factor structure. The fit indices were calculated with
satisfactory results, i.e., PGFI, GFI, AGFI, NFI, TLI, and CFl were greater than 0.9 and PGFI > 0.5. The values of RMSEA
and SRMR were less than 0.07. A Cronbach's alpha value of 0.84 was obtained in reliability analysis. The test-retest
Pearson's correlation coefficient value was reported at 0.996 (p-value < 0.01). Convergent and discriminant validities for
all constructs and, known group validity for two constructs, were established. A high response rate of 91% was
achieved in respondents. Patients without insurance coverage appeared to be low adherent compared to those with
insurance coverage (p-value < 0.05). Non-comorbid patients were more likely to be highly adherent as compared to
comorbid patients (p-value < 0.01). Conclusion: A novel tool GMAS was developed in Urdu language and was
subsequently validated in patients with chronic diseases. Copyright © 2018 Naqvi, Hassali, Rizvi, Zehra, Iffat.

SciVal Topic Prominence ®
Topic: Medication Adherence | Patients | medication possession

Prominence percentile:  98.442 ®

Author keywords

(Chronic iIIness) ( Medication adherence ) ( Medication persistence) (Pakistan) (Patient compliance) (Patients)

ISSN: 16639812 DOI: 10.3389/fphar.2018.01124

Metrics @  View all metrics >

1 Citation in Scopus

1.59 Field-Weighted

Citation Impact

¥

PlumX Metrics v
Usage, Captures, Mentions,
Social Media and Citations

beyond Scopus.

Cited by 1 document

Limitations in contemporary self-
reported medication adherence
questionnaires: the concept and
design of the General Medication
Adherence Scale (GMAS)
originating from a developing
country

Nagqvi, A.A., Hassali, M.A.
(2018) Current Medical Research
and Opinion

View details of this citation

Inform me when this document
is cited in Scopus:

Set citation alert >

Set citation feed >

i

Related documents

Limitations in contemporary self-
reported medication adherence
questionnaires: the concept and
design of the General Medication
Adherence Scale (GMAS)
originating from a developing
country

Nagqvi, A.A., Hassali, M.A.

(2018) Current Medical Research
and Opinion

Evaluating the impact of sample
medication on subsequent
patient adherence

Pringle, J.L., Aldridge, A. ,
Kearney, S.M.



Source Type: Journal Document Type: Article
Original language: English Publisher: Frontiers Media S.A.
References (48) View in search results format >

1

Export (=i Print X E-mail Save to PDF  Create bibliography

Abbas, A., Kachela, B., Arif, J.M., Tahir, K.B., Shoukat, N., Ali, N.B.

Assessment of medication adherence and knowledge regarding the disease among
ambulatory patients with diabetes mellitus in Karachi, Pakistan (Open Access)

(2015) Journal of Young Pharmacists, 7 (4), pp. 328-340. Cited 5 times.
http://www.jyoungpharm.org/sites/default/files/10.5530jyp.2015.4.7.pdf
doi: 10.5530/jyp.2015.4.7

View at Publisher

Benjamin, R.M.
Surgeon General's Perspectives: Medication adherence: Helping patients take their
medicines as directed

(2012) Public Health Reports, 127 (1), pp. 2-3. Cited 36 times.
http://www.publichealthreports.org/issueopen.cfm?articlelD=2800

View at Publisher

Bowling, A.
(2009) Research Methods in Health: Investigating Health and Health Services. Cited 1832 times.
3rd Edn. London: Open University Press

Cohen, J.S.
(1988) Statistical Power Analysis for The Behavioral Sciences. Cited 78296 times.
2nd Edn. New Jersey, NJ: Lawrence Erlbaum Associates Inc

De Vellis, R.F.
(1991) Scale Development: Theory and Applications. Cited 482 times.
26th Edn. Thousand Oaks, CA: Sage

DiMatteo, M.R.

Variations in patients' adherence to medical recommendations: A quantitative review of
50 years of research

(2004) Medical Care, 42 (3), pp. 200-209. Cited 1266 times.
doi: 10.1097/01.mIr.0000114908.90348.f9

View at Publisher

Dowrick, C.
In this issue

(2005) Chronic Illness, 1 (1), p. 1.
doi: 10.1177/17423953050010010901

View at Publisher

(2016) Journal of Managed Care
and Specialty Pharmacy

A systematic literature review
comparing methods for the
measurement of patient
persistence and adherence

Forbes, C.A., Deshpande, S.,
Sorio-Vilela, F.

(2018) Current Medical Research
and Opinion

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors > Keywords >



10

11

12

13

14

Dunbar-Jacob, J., Sereika, S.M., Houze, M., Luyster, F.S., Callan, J.A.
Accuracy of Measures of Medication Adherence in a Cholesterol-Lowering Regimen

(2012) Western Journal of Nursing Research, 34 (5), pp. 578-597. Cited 17 times.
doi: 10.1177/0193945912439251

View at Publisher

Forbes, C.A., Deshpande, S., Sorio-Vilela, F., Kutikova, L., Duffy, S., Gouni-Berthold, |., Hagstrém, E.
A systematic literature review comparing methods for the measurement of patient
persistence and adherence

(2018) Current Medical Research and Opinion, 34 (9), pp. 1613-1625. Cited 7 times.
http://www.tandfonline.com/loi/icmo20
doi: 10.1080/03007995.2018.1477747

View at Publisher

Hair, J.F., Black, W.C., Babin, B.).
(2009) Multivariate Data Analysis. Cited 42955 times.
erson RE, 7th Edn. New York, NY: Prentice Hall

Hussain, M., Akram, M., Naqvi, S.B.S., Khan, M.A., Rizvi, M., Shazia, A., Abbas, A.
Direct cost of treatment of diabetes mellitus type 2 in pakistan

(2014) International Journal of Pharmacy and Pharmaceutical Sciences, 6 (11), pp. 261-264. Cited 16 times.
http://www.ijppsjournal.com/index.htm

luga, A.O., McGuire, M.J.
Adherence and health care costs (Open Access)

(2014) Risk Management and Healthcare Policy, 7, pp. 35-44. Cited 168 times.
http://www.dovepress.com/getfile.php?fileID=19082
doi: 10.2147/RMHP.S19801

View at Publisher

Jéreskog, K., Long, J.S.

Introduction

(1993) Testing Structural Equation Models. Cited 1079 times.

eds A. Kenneth, J. Bollen, and J. Scott Long Newbury Park CA: Sage

Kennedy, J., Tuleu, I., Mackay, K.

Unfilled prescriptions of medicare beneficiaries: Prevalence, reasons, and types of
medicines prescribed

(2008) Journal of Managed Care Pharmacy, 14 (6), pp. 553-560. Cited 94 times.
http://www.amcp.org/imcphome.aspx
doi: 10.18553/jmcp.2008.14.6.553

View at Publisher



15 Kripalani, S., Risser, J., Gatti, M.E., Jacobson, T.A.

Development and evaluation of the Adherence to Refills and Medications scale (ARMS)
among low-literacy patients with chronic disease (Open Access)

(2009) Value in Health, 12 (1), pp. 118-123. Cited 80 times.
://www.elsevier.com/wps/find/journaldescription.cws_home/724501/description#description

doi: 10.1111/j.1524-4733.2008.00400.x

View at Publisher

16  Kurlander, J.E., Kerr, E.A., Krein, S., Heisler, M., Piette, J.D.
Cost-related nonadherence to medications among patients with diabetes and chronic
pain: Factors beyond finances (Open Access)

(2009) Diabetes Care, 32 (12), pp. 2143-2148. Cited 39 times.
http://care.diabetesjournals.org/content/32/12/2143 full.pdf+html
doi: 10.2337/dc09-1059

View at Publisher

17 Lahey, M.A., Downey, R.G., Saal, F.E.
Intraclass correlations: There's more there than meets the eye

(1983) Psychological Bulletin, 93 (3), pp. 586-595. Cited 137 times.
doi: 10.1037/0033-2909.93.3.586

View at Publisher

18 LAWSHE, C.H.
A QUANTITATIVE APPROACH TO CONTENT VALIDITY

(1975) Personnel Psychology, 28 (4), pp. 563-575. Cited 1128 times.
doi: 10.1111/j.1744-6570.1975.tb01393.x

View at Publisher

19 Lee, S., Bae, Y.H., Worley, M., Law, A.
Validating the modified drug adherence work-up (M-DRAW) tool to identify and address barriers to
medication adherence
(2017) Pharmacy, 5, p. 52.

20 Martin, L.R., Williams, S.L., Haskard, K.B., DiMatteo, M.R.
The challenge of patient adherence
(2005) Ther. Clin. Risk Manag., 1, pp. 189-199. Cited 361 times.

21 Morisky, D.E., Green, L.W., Levine, D.M.
Concurrent and predictive validity of a self-reported measure of medication adherence

(1986) Medical Care, 24 (1), pp. 67-74. Cited 2566 times.
doi: 10.1097/00005650-198601000-00007

View at Publisher



22

23

24

25

26

27

28

Mulaik, S.A., James, L.R., Van Alstine, )., Bennett, N., Lind, S., Stilwell, C.D.
Evaluation of Goodness-of-Fit Indices for Structural Equation Models

(1989) Psychological Bulletin, 105 (3), pp. 430-445. Cited 1168 times.
doi: 10.1037/0033-2909.105.3.430

View at Publisher

Naqvi, A.A., Hassali, M.A.

Limitations in contemporary self-reported medication adherence questionnaires: the
concept and design of the General Medication Adherence Scale (GMAS) originating
from a developing country

(2018) Current Medical Research and Opinion
http://www.tandfonline.com/loi/icmo20

doi: 10.1080/03007995.2018.1526169

View at Publisher

Naqvi, A.A., Hassali, M.A., Aftab, M.T., Nadir, M.N.

A qualitative study investigating perceived barriers to medication adherence in patients with chronic illness in

Karachi, Pakistan
J. Pak. Med. Assoc., 69.
press

Naqvi, A.A., Nagvi, S.B.S., Zehra, F., Verma, A.K., Usmani, S., Badar, S., Ahmad, R,, (...), Ahmad, N.

Estimation of the Direct Cost of Poliomyelitis Rehabilitation Treatment to Pakistani
Patients: A 53-Year Retrospective Study

(2018) Applied Health Economics and Health Policy, 16 (6), pp. 871-888.
http://rd.springer.com/journal /40258
doi: 10.1007/s40258-018-0422-6

View at Publisher

Nagqvi, A.A., Nagvi, S.B., Zehra, F., Ahmad, R., Ahmad, N.
The cost of poliomyelitis: Lack of cost-of-illness studies on poliomyelitis rehabilitation in Pakistan
(2016) Arch. Pharm. Pract., 7, pp. 182-184. Cited 3 times.

Nordstrom, B.L., Simeone, J.C., Zhao, Z., Molife, C., McCollam, P.L., Ye, X., Effron, M.B.

Adherence and persistence with prasugrel following acute coronary syndrome with
percutaneous coronary intervention

(2013) American Journal of Cardiovascular Drugs, 13 (4), pp. 263-271. Cited 13 times.
doi: 10.1007/s40256-013-0028-1

View at Publisher

Nori, A.Y., Ali, M.S.A.K., Ibrahim, B., Awang, R., Hassali, M.A.

Modifying the morisky medication adherence scale by adapting two items from the brief medication
questionnaire to fit assessing the overall adherence to polypharmacy regimen of cardiac patients
(2014) Glob. Heart, 9, p. €313. Cited 3 times.



29

30

31

32

33

34

35

36

Osborne, J.W., Costello, A.B.
Sample size and subject to item ratio in principal components analysis

(2004) Practical Assessment, Research and Evaluation, 9 (11). Cited 250 times.
http://pareonline.net/getvn.asp2v=9&n=11

Pett, A.M., Lackey, N.R., Sullivan, J..

(2003) Making Sense of Factor Analysis: The Use of Factor Analysis for Instrument Development in Health

Care Research. Cited 1163 times.
Thousand Oaks, CA: Sage.

Rungtusanatham, M.
Let's not overlook content validity
(1998) Decis. Line, 29, pp. 10-13. Cited 60 times.

Rizvi, M., Naqvi, B.S., Abbas, A.
Financial burden of pulmonary tuberculosis (TB) in Pakistan
(2015) World J. Pharm. Res., 4, pp. 65-78. Cited 2 times.

Sabate, E.
(2003) Adherence to Long-Term Therapies: Evidence for Action. Cited 3654 times.
Geneva: World Health Organization

Saleem, F., Hassali, M.A., Shafie, A.A., Morisky, D.E., Atif, M., Al-Qazaz, H.K.

Translation and validation study of Morisky Medication Adherence Scale (MMAS): The Urdu version for
facilitating person-centered healthcare in Pakistan

(2012) Int. J. Pers. Cent. Med., 2, pp. 384-390. Cited 16 times.

Shalansky, S.J., Levy, A.R., Ignaszewski, A.P.

Self-reported Morisky score for identifying nonadherence with cardiovascular
medications

(2004) Annals of Pharmacotherapy, 38 (9), pp. 1363-1368. Cited 141 times.
doi: 10.1345/aph.1E071

View at Publisher

Shima, R., Farizah, H., Majid, H.A.

The 11-item medication adherence reasons scale: Reliability and factorial validity
among patients with hypertension in malaysian primary healthcare settings
(Open Access)

(2015) Singapore Medical Journal, 56 (8), pp. 460-467.
https://www.sma.org.sg/Uploadedimg/files/SM]/5608/5608a4.pdf
doi: 10.11622/smedj.2015069

View at Publisher



37

38

39

40

41

42

43

Sokol, M.C., McGuigan, K.A., Verbrugge, R.R., Epstein, R.S.
Impact of medication adherence on hospitalization risk and healthcare cost

(2005) Medical Care, 43 (6), pp. 521-530. Cited 1041 times.
doi: 10.1097/01.mIr.0000163641.86870.af

View at Publisher

Streiner, D.L., Norman, G.R.
(1995) Health Measurement Scales: A Practical Guide to Their Development and Use. Cited 4234 times.
2nd Edn. New York, NY: Oxford University Press Inc

Sushil, S., Verma, N.
Questionnaire validation made easy

(2010) European Journal of Scientific Research, 46 (2), pp. 172-178. Cited 26 times.
http://www.eurojournals.com/ejsr_46_2_02.pdf

Toll, B.A., McKee, S.A., Martin, D.J., Jatlow, P., O'Malley, S.S.
Factor structure and validity of the Medication Adherence Questionnaire (MAQ) with
cigarette smokers trying to quit

(2007) Nicotine and Tobacco Research, 9 (5), pp. 597-605. Cited 27 times.
doi: 10.1080/14622200701239662

View at Publisher

Vermeire, E., Avonts, D., Van Royen, P., Buntinx, F., Denekens, J., Kernick, D.
Context and health outcomes [10]
(2001) Lancet, 357 (9273), pp. 2059-2060. Cited 4 times.

http://www.journals.elsevier.com/the-lancet/
doi: 10.1016/S0140-6736(00)05153-9

View at Publisher

Viana, M., Laszczynska, O., Mendes, S., Frides, F., Lourenco, P., Bettencourt, P., Lunet, N, (...), Azevedo, A.
Medication adherence to specific drug classes in chronic heart failure (Open Access)
(2014) Journal of Managed Care and Specialty Pharmacy, 20 (10), pp. 1018-1026. Cited 13 times.

http://www.jmcp.org/doi/pdf/10.18553/jmcp.2014.20.10.1006
doi: 10.18553/jmcp.2014.20.10.1018

View at Publisher

Vrijens, B., De Geest, S., Hughes, D.A., Przemyslaw, K., Demonceau, J., Ruppar, T., Dobbels, F., (...), Urquhart,
).
A new taxonomy for describing and defining adherence to medications

(2012) British Journal of Clinical Pharmacology, 73 (5), pp. 691-705. Cited 409 times.
doi: 10.1111/j.1365-2125.2012.04167.x

View at Publisher



44 Vrijens, B., Vincze, G., Kristanto, P., Urquhart, J., Burnier, M.
Adherence to prescribed antihypertensive drug treatments: Longitudinal study of
electronically compiled dosing histories (Open Access)

(2008) BMJ, 336 (7653), pp. 1114-1117. Cited 452 times.
doi: 10.1136/bmj.39553.670231.25

View at Publisher

45 Williams, B., Onsman, A., Brown, T.
Exploratory factor analysis: A five-step guide for novices

(2010) Journal of Emergency Primary Health Care, 8 (3), pp. 1-13. Cited 326 times.
http://www.jephc.com/uploads/9900399BW. pdf

46  Zaidi, S., Bigdeli, M., Aleem, N., Rashidian, A.

Access to Essential Medicines in Pakistan: Policy and Health Systems Research
Concerns (Open Access)

(2013) PLoS ONE, 8 (5), art. no. e63515. Cited 26 times.
http://www.plosone.org/article/fetchObject.action?uri=info%3Adoi%2F10.1371%2Fjournal.pone.0063515&

representation=PDF
doi: 10.1371/journal.pone.0063515

View at Publisher

47  Zhang, )X, Lee, J.U., Meltzer, D.O.
Risk factors for cost-related medication nonadherence among older patients with diabetes
(2014) World J. Diabetes, 5, pp. 945-950. Cited 9 times.

48  Zwick, W.R., Velicer, W.F.
Comparison of Five Rules for Determining the Number of Components to Retain

(1986) Psychological Bulletin, 99 (3), pp. 432-442. Cited 1668 times.
doi: 10.1037/0033-2909.99.3.432

View at Publisher

2 Nagvi, A.A,; Discipline of Social and Administrative Pharmacy, School of Pharmaceutical Sciences, Universiti Sains
Malaysia (USM), Penang, Malaysia; email:nagviattaabbas@gmail.com
© Copyright 2018 Elsevier B.V., All rights reserved.

<¢Backtoresults 1 of 1 ~ Top of page
About Scopus Language Customer Service
What is Scopus HAZEICDVEZS Help
Content coverage ALl vy Contact us
Scopus blog ZIEE Y e
Scopus API Pyccknn a3bik

Privacy matters

ELSEVIER Terms and conditions 2 Privacy policy »

N e et aa



Copyright © 2019 Elsevier B.V x. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the use
of cookies.



