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Background: The determinants of medication adherence in people with diabetes may differ between populations of an area due to
social environment, cultural beliefs, socioeconomic conditions, education, and many other factors differences.
Objective: Therefore, this study aims to explore, identify and classify the determinants of medication adherence in several Asian
regions.
Methods: A systematic literature review was conducted to gain insight into the determinants of medication adherence. Seven relevant
databases (EBSCO, ProQuest, PubMed, ScienceDirect, Scopus, Wiley, dan Taylor and Francis) and hand searching methods were
conducted from January 2011 to December 2020. Keywords were compiled based on the PICO method. The selection process used the
PRISMA guidelines based on inclusion, and the quality was assessed using Crowe’s critical assessment tool. Textual summaries and
a conceptual framework model of medication adherence were proposed to aid in the understanding of the factors influencing
medication adherence.
Results: Twenty-six articles from countries in several Asian regions were further analyzed. Most studies on type 2 diabetes patients in
India used the MMAS-8 scale, and cross-sectional study is the most frequently used research design. The medication adherence rate
among diabetic patients was low to moderate. Fifty-one specific factors identified were further categorized into twenty-three subdomains
and six domains. Furthermore, the determinants were classified into four categories: inconsistent factors, positively related factors,
negatively related factors, and non-associated factors. In most studies, patient-related factors dominate the association with medication
adherence. This domain relates to patient-specific demographics, physiological feelings, knowledge, perceptions and beliefs, comorbid-
ities, and other factors related to the patient. Several limitations in this review need to be considered for further research.
Conclusion: Medication adherence to diabetic therapy is a complex phenomenon. Most determinants produced disparate findings in
terms of statistical significance. The identified factors can serve various goals related to medication adherence. Policymakers and
health care providers should consider patient-related factors.
Keywords: medication adherence, diabetes mellitus, determinants, Asia, patient-related factors, associated factors

Introduction
In recent decades, the prevalence of diabetes mellitus has increased worldwide and has become a global epidemic.1 The
highest increase occurred in low-middle income countries in Southeast Asia, South Asia, and West Asia.1 Almost 21% of
all diabetes cases worldwide live in the South Asia region; thus, this region is considered the epicenter of the global
diabetes epidemic.2 Globally, the number of adults with diabetes to increase by more than 50% over the next 20 years.1

This projection is associated with an increasing prevalence of obesity, unhealthy lifestyles, poor eating habits, and
prevention efforts from countries in the Asian region.3 Two systematic reviews conclude that the inadequate response of
the health system to diabetes in several countries in the Asia-Pacific region exacerbates this situation.4,5
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Diabetes requires self-motivation from sufferers to follow a lifelong combination of pharmacological and non-
pharmacological therapy; thus, patient adherence to treatment is needed.6 The combination seeks to
control the risk factors for micro and macrovascular consequences of this disease.6,7 Adherence to
combination therapy is the key to diabetes treatment but has not received optimal attention from clinicians.8,9

Diabetes therapy also depends on the patient’s self-management, but therapy failure often occurs due to non-
adherent behavior towards treatment.10 Such behavior is a significant barrier to the successful treatment of this
disease.9,11

Research in several developed countries found that the prevalence of medication adherence in diabetes patients
ranged from 38.5% to 93.1%.12 Research in the Middle East region found a lower percentage of medication adherence
ranging from 38% to 41%.13 Non-adherence to medication for diabetes patients in most developed and developing
countries shows a high rate.14–16 Non-adherence to taking medication in diabetic patients impacts the risk of complica-
tions, increasing mortality, increasing the use of health services, increasing treatment costs, decreasing quality of life, and
even increasing the country’s economic burden.10,17 Knowing the determinants of medication adherence could prevent
the negative impact. However, these determinant factors have not been optimally identified in diabetic patients in several
regions.8 This situation reaffirms the need for further investigation of factors that may affect medication adherence in
diabetic patients.

Over the past decade, several studies about medications adherence have been conducted in several Asian countries to
explore the factors that influence medication adherence among diabetic patients. Several systematic reviews in Europe,
Africa, and the Middle East have also identified various factors of medication adherence in diabetic patients.12,13,18

However, no systematic review studies have explored its determinants in the Asian regions such as South Asia, Southeast
Asia, and East Asia. Even though one of these areas is the epicenter of the global diabetes epidemic.2 Most studies on
diabetes medication adherence have been conducted in developed countries. However, the social environment, cultural
beliefs, socioeconomic conditions, education, and many other factors are very different in developing countries such as
the Asian region.19–21 Therefore, this study aims to explore, identify and classify the determinants of adherence to
diabetes treatment in several Asian areas. These factors can provide information for developing conceptual models used
in adherence research and intervention strategies.

Methodology
Search Strategy
This review followed the most recent version of the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guideline.22 Seven electronic databases were systematically searched (PubMed, Scopus, ScienceDirect,
ProQuest, EBSCO, Wiley Online, and Taylor & Francis Online) from January 1, 2011, to December 31, 2020.23 An
initial literature search was performed to find suitable keywords based on the PICO search strategy.24 Various terms,
words, synonym, and phrases were used to identify relevant papers. A hand search method was also used to address the
possibility that studies were not tagged to be missed in the electronic search process.25 This method has become
a recognized tool in the systematic review process. PRISMA process for abstracts checklist and search query can be
found in the supplementary materials (Tables S1 and S2).

Study Selection
Two research members initially checked the titles for relevance to the study’s purpose. Additionally, we evaluated
eligibility for inclusion/exclusion based on the abstracts of the research. Full-text papers were reviewed if the abstracts
were unclear enough to determine whether an article fulfilled the inclusion criteria. The articles are imported using
reference manager software and remove duplicates. Studies identified through the systematic search were eligible for
inclusion if they matched the following criteria: 1) The study population was adult patients up to the elderly with type 1
diabetes or type 2 diabetes; 2) the study was conducted at least in one South Asia, East Asia, or Southeast Asia
countries; 3) a quantitative or qualitative study on the determinants of medication adherence that investigate at least one
factor; 4) The papers were published in English full text, and It will be excluded if the paper is not from the original
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research type. In addition, studies evaluating other than medication adherence were also excluded. Figure 1 illustrates the
PRISMA selection procedure.

Study Quality Assessment
The Crowe Critical Appraisal Tool (CCAT) was used to evaluate the quality of the studies.26 CCAT provided validity and
reliability data more accurately than informal evaluation methods. It can evaluate both quantitative and qualitative
research.26 Each item has numerous descriptions that simplify evaluating and rating a category. The CCAT assessment is
converted in percentage form and categorized into 4 categories according to the percentage value of each study, they are
low (0–39%); below average (40–59%); good (60–79%); very good (80–100%).26 Table 1 summarizes the quality
assessment of the articles included.

Data Extraction and Analysis
The primary outcomes were factors that could influence patients’ adherence to medication based on the study’s main
findings and statistical information. The specific information was collected using an extraction sheet to summarize the
results. Two research member extracts the data, and then it is double-checked by another. A multidimensional adherence
model was used to classify these factors; (1) patient-related factors, (2) disease-related factors, (3) medication-related
factors, (4) healthcare system-related factors, (5) health care provider-related factors, (6) societal-related factors.27,28 Based
on the extracted data, we created textual summaries and identified the domain of medication adherence factors.

Furthermore, the extracted data were classified into four categories, namely: (1) factors with a positive association
(the correlation between these factors increases adherence); (2) factors with a negative association (the correlation

Figure 1 PRISMA flow diagram for article selection from databases and hand search method.
Note: Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. PLoS Med. 2021;18(3):e1003583.
doi:10.1371/journal.pmed.1003583.22
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Table 1 Characteristics of the Included Studies and Assessment of Their Quality

No Author/Country/Setting/Design/TYPE of
DM

Sample
Size

Adherence
Instrument

Adherence Cut Point Adherence
Rate (%)

Determinants Found
Significant to Adherence

Determinants Found
Not Significant to
Adherence

CCAT
Score
(%)

1. (Al-Qazaz et al, 2011)/Malaysia/Hospital/Cross-

sectional/T2DM.42
540 MMAS-8 ● <6 points (low adherence)

● 6 to < 8 (medium adherence)

● ≤ 8 (high adherence)

● Low adherence

(79.2%)

● High adherence

(20.8%)

● Education level

● Medication number

● Diabetes knowledge

● Age

● Gender

● Ethnicity

● Diabetes duration

81

2. (Chew et al, 2015)/Malaysia/Public Health

Clinic/Cross-sectional/T2DM.44
668 MMAS-8 ● <6 points (low adherence)

● 6 to < 8 (medium adherence)

● ≤ 8 (high adherence)

● Low adherence

(43%)

● Medium to high

adherence (57%)

● Age

● Income

● Depressive symptoms

● Ethnicity

● Exercise

● Quality of Life

● Type of medicine

● Occupation

82

3. (Nazir et al, 2015)/Pakistan/Hospital/Cross-

sectional/T2DM.47
392 MMAS-U ● 0 to ≤ 6 (low adherence)

● 6 to 7 (medium adherence)

● 8 (high adherence)

● Low adherence

(71.94%)

● Medium to high

adherence

(28.06%)

- ● Age

● Gender

● Marital Status

● Education

● Income

● Locality

● Occupation

● Duration of disease

● Diabetes-related

knowledge

79

4. (Sankar et al, 2015)/India/Community-dwelling

/Cross-sectional/T1DM and T2DM.31
346 MMAS-8 ● < 6 (Poor adherence)

● ≥ 6 (Good adherence)

● Poor adherence

(73.9%)

● Good

adherence (26%)

● Lower economic status

● Irregular monitoring of blood

sugar

● Inadequate instructions from

health care

● Management of Diabetes

● Lack of family support.

- 83

5. (Zhang et al, 2015)/China/Hospital and

community clinic/Cross-sectional/T2DM.40
2538 MMAS-4 ● 0 to 1 (low adherence)

● 2–3 (intermediate adherence)

● 4 (high adherence)

● Low adherence

(7.1%)

● Intermediate

adherence

(33.9%)

● High adherence

(59%)

● Age

● Education level

● Poor education,

● Smoking status

● High Body Mass Index,

● Use Of Insulin,

● Depression

● HbA1c level

● Gender

● Duration of diabetes

● Education level

● Occupation

● Family history of

diabetes

78
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6. (Kim et al, 2016)/South Korea/urban and rural

community/Cross-sectional/T1DM and

T2DM.45

741 Unvalidated

questionnaire

● Patients did not report taking anti-

diabetic medications. (non-adherent)

● Patients reported taking anti-diabetic

medications (adherent)

● Non-adherence

(55.7%)

● Adherence

(44.3%)

● Home location (urban or

rural)

● Age

● Gender

● Alcohol status

● High blood pressure

● High total cholesterol

● Lack of family history of

diabetes

● Incomes

● Education levels

● Smoking status

● Exercise

● Marital status

● Occupation

70

7. (Wu and Liu, 2016)/China/Hospital/Cross-

sectional/T2DM.38
130 MMAS-8 ● 0 to ≤ 6 (poor adherence)

● 6 to 8 (optimal adherence)

● Poor adherence

(54.6%)

● Optimal

adherence

(45.4%)

Facilitating factors

● Having the drug on hand

Barriers factors

● Being away from home or

eating out

● Not accepting the disease

● Ignorance of life-long drug

adherence

● When busy

● Poor memory

● Age

● Sex

● Marital status

● Duration of disease

● Education level

● Monthly income

● Insurance

● Number of medications

● Frequency of medication

74

8. (Gu et al, 2017)/China/Hospital/NA/T2DM.37 331 MMAS-8-CN ● <6 points (low adherence)

● 6 to ≤ 8 (high adherence)

● Low adherence

(72.8%)

● High adherence

(27.1%)

● Social support

● Reimbursement

● Sex

● Age

● Marital status

● Family income

● Education level

● Employment status

● Insurance type

● BMI

● Duration of disease

72

9. (Islam et al, 2017)/Bangladesh/Hospital/

Qualitative study/T2DM.52
12 HbA1c level ● HbA1c ≥ 7 (uncontrolled)

● HbA1c < 7 (controlled)

● Uncontrolled

(75%)

● Controlled

(25%)

● Education

● Forgetfulness

● Cost of medications

● Self-management

● Knowledge

● Psychological stress

- 82
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Table 1 (Continued).

No Author/Country/Setting/Design/TYPE of
DM

Sample
Size

Adherence
Instrument

Adherence Cut Point Adherence
Rate (%)

Determinants Found
Significant to Adherence

Determinants Found
Not Significant to
Adherence

CCAT
Score
(%)

10. (Lee et al, 2017)/Singapore/Primary care

outpatient clinic/Cross-sectional/T2DM.16
382 MARS-5 ● ≤ 25 (low adherence)

● > 25 (high adherence)

● Low adherence

(57.1%)

● High adherence

(42.9%)

● Age

● Ethnicity

● HbA1c

● Marital status

● Administration of

medication

● Total number of daily/

regular medications

82

11. (Mentock et al, 2017)/India/Diabetic clinic/

Cross-sectional/T2DM.30
204 Blood glucose

level

● Fasting blood glucose 130 mg/dl

(uncontrolled)

● 70–130 mg/dl (controlled)

● Uncontrolled

(62.2%)

● Controlled

(37.7%)

● Age

● Home location

● High treatment costs

● Gender

● Household income

● Religion

● Marital status

● Diabetic diet

● Transportation

● Social support

● Health care provider

● Medication availability

80

12. (Abdullah et al, 2019)/Malaysia/Hospital/Cross-

sectional/T2DM.41
232 MCQ ● < 27 (non-adherence)

● ≥ 27 (adherence)

● Non-adherence

(44.8%)

● Adherence

(55.2%)

● Ethnicity

● Glycemic levels/HbA1c

● Gender

● Marital status

● Education levels

● Income

● Occupation

● Duration of disease

● Comorbidities

● Type of treatment

● Number of drugs

82

13. (Balasubramaniam et al, 2019)/Malaysia/

Hospital/Cross-sectional/T2DM.43
384 MMAS-8 ● <6 points (low adherence)

● 6 to < 8 (medium adherence)

● ≤ 8 (high adherence)

● Low adherence

(39.6%)

● Medium

adherence

(36.2%)

● High adherence

(23.7%)

● Illness Coherence

● Identity

● Consequences

● Emotional Representations

● Timeline Cyclical

● Age

● Gender

● Ethnicity

● Duration of disease

● BMI

● Educational level

● Marital Status

● Occupation

● Comorbidities

● Timeline Acute/Chronic

● Personal Control

● Treatment Control

85
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14. (Horii et al, 2019)/Japan/NA/Observational

retrospective study/T2DM.51
884 PDC ● PDC index < 0.8 (non-adherence)

● PDC index ≥ 0.8 (adherence)

● Non-adherence

(50.2%)

● Adherence

(49.7%)

● Age

● Number of medication

● Regular visits

- 81

15. (Nonogaki et al, 2019) Cambodia/Patient

Information Centre/Cross-sectional/T1DM and

T2DM.46

773 MMAS-4 ● 3 to 4 (low adherence)

● 1 to 2 (medium adherence)

● 0 (high adherence)

● Low to Medium

adherence

(50.7%)

● High adherence

(49.3%)

● Higher monthly family income

● Regular follow-ups at health

facilities

● Community-based peer

educator group

● Alcohol status

● Following a special diet for

diabetes mellitus

● Complications

- 83

16. (Rathish et al, 2019)/Sri Lanka/Hospital/Cross-

sectional/T2DM.74
350 MGL ● 0 to 1 (low adherence)

● 2 to 4 (high to moderate adherence)

● Low adherence

(7.5%)

● Moderate and

high adherence

(92.5%)

- ● Health Insurance type 58

17. (Aditama et al, 2020)/Indonesia/primary health

care/Qualitative Explanatory sequential/

T2DM.62

40 Adherence

behavior

questionnaire

● Mean scores of <1 (non-adherence)

● Mean scores of 1 (Adherence)

● Non-adherence

(80%)

● Adherence

(20%)

● Forgetfulness

● Not to take the medication

● Non-availability of the Drug

product

- 59

18. (Hussain et al, 2020)/Pakistan/Hospital/Cross-

sectional/T2DM.53
524 BARS ● <7 (rarely)

● 8 to 13 (often)

● 14 to 20 (frequently)

● >20 (mostly)

● Rarely (4%)

● Often (73%)

● Frequently

(16%)

● Mostly (5%)

● Inadequate health literacy

● Skipping medication doses

● Altering medication doses

without health professional

consultation

- 81

19. (Wulandari et al, 2020)/Indonesia/community

health centre/Cross-sectional/T2DM.58
143 HbA1c level ● HbA1c ≥ 7 (Low adherence)

● HbA1c < 7 (Adherence)

● Low adherence

(75.5%)

● Adherence

(24.5%)

● Disease duration ● Age

● Gender

● Level of education

● Occupation

● Other chronic diseases

● Number of medicine

● Number of regular daily

drugs

77
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Table 1 (Continued).

No Author/Country/Setting/Design/TYPE of
DM

Sample
Size

Adherence
Instrument

Adherence Cut Point Adherence
Rate (%)

Determinants Found
Significant to Adherence

Determinants Found
Not Significant to
Adherence

CCAT
Score
(%)

20. (Xu et al, 2020)/China/Elderly clinic/Cross-

sectional/T1DM and T2DM.39
1002 MGL ● 0 to 1 (Non-adherence)

● 2 to 4 (adherence)

● Non-adherence

(19.9%)

● Adherence

(80.1%)

● Gender

● Disease duration

● Perceived importance of

medication adherence

● Residence

● Age

● Education Level

● Marital Status

● Employment Status

● Personal Annual Income

● Health Insurance

● Complication

● Type Of Medication

● Mental Health Status

75

21. (Zhang et al, 2020)/Singapore/Primary care

polyclinics/Cross-sectional/T2DM.50
448 MGL ● 0 to 1 (low adherence)

● 2 to 3 (moderate adherence)

● 4 (high adherence)

● Low adherence

(59.8%)

● Moderate to

high adherence

(40.1%)

● Age

● HbA1c level

● Home glucose monitoring

● Peripheral Neuropathy

● Ethnicity

● Education

● Marital status

● Income

● Household type

● Occupation

● Payment for medical bills

● Duration of diabetes

● Diabetic medications

● Comorbidities

● Complications

● Social support

80

22. (Basu et al, 2015)/India/Hospital/Cross-

sectional/T2DM.32
385 MMAS-8 ● <6 points (Poor adherence)

● 6 to < 8 (medium adherence)

● ≤ 8 (Good adherence)

● Poor adherence

(25.5%)

● Good

adherence

(74.5%)

● Socioeconomic status

● Medication type

● Skip doses on exhausting drug

stocks

● Age

● Gender

● Spouse

● Education

● Diabetes duration

● BMI

81

23. (Mukherjee, 2013)/India/Hospital/Cross-

sectional/T2DM.35
470 HbA1C level ● HbA1c ≥ 7 (non-compliance)

● HbA1c < 7 (Compliance)

● Non-

compliance

(57.7%)

● Compliance

(42.3%)

● Age

● Sex

● Education status

● Income

● Duration of diabetes

● Type of medication

● Knowledge on complications

of diabetes

● Marital status

● Followed diet plan

68
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24. (Thapar et al, 2020)/India/Hospital/Cross-

sectional/T2DM.34
124 MMAS-8 ● <6 points (low adherence)

● 6 to < 8 (medium adherence)

● ≤ 8 (high adherence)

● Low adherence

(43.5%)

● Medium

adherence (29%)

● High adherence

(27.4%)

● Absence of Side effects ● Age

● Gender

● Marital status

● Socioeconomic status

● Regular blood

monitoring

● Family history of

diabetes

● Presence of

comorbidities

● Smoking status

● Alcohol status

● Distance from hospital

● Cost of drugs

● Means of conveyance

● Number of medications

● Insulin injection

● Duration of diabetes

● Diabetic complications

● Fasting Blood Glucose

Level

83

25. (Haghighatpanah et al, 2018)/India/

Retrospective observational/T2DM.33
657 HbA1C level ● HbA1c ≥ 7 (Poor glycemic control)

● HbA1c < 7 (Good glycemic control)

● Poor glycemic

control (78.2%)

● Good glycemic

control (27.1%)

● Gender

● Age

● BMI

● Occupation

● Medical history

● Triglyceride level

● High-density lipoprotein level

● Duration of diabetes

● Type of medication

● Presence of comorbidity

● Alcohol status

● Smoking status

● Types of payment

● Family history

● Number of complication

81

26. (Basu et al, 2018)/India/Cross-sectional

/T2DM.36
375 SDSCA ● Missing anti-diabetic- medications

more than 1-d in previous 7 d (Non-

adherent)

● Missing anti-diabetic- medications at

most 1-d in previous 7 d (Adherent)

● Non-adherent

(17.6%)

● Adherent

(82.4%)

● Education < 5 yr

● Absence of hypertension

comorbidity

● Living in the nuclear

family

● Insulin therapy

● Family assistance for

taking medication

66

Abbreviations: T1DM, Type 1 Diabetes Mellitus; T2DM, Type 2 Diabetes Mellitus; MMAS-8, Morisky Medication Adherence Scale-8; MMAS-U, The Urdu version of Morisky Medication Adherence Scale; MMAS-4, Morisky Medication
Adherence Scale-4; MMAS-8-CN, The Chinese version of the Morisky Medication Adherence Scale; HbA1c, Glycated Hemoglobin; MARS-5, the five-question Medication Adherence Report Scale; MCQ, Medication Compliance
Questionnaire; PDC, Proportion of Days Covered; MGL, Morisky, Green, and Levine adherence scale; BARS, Brief Adherence Rating Scale; SDSCA, Summary of Diabetes Self-care Activities; BMI, Body Mass Index.
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between these factors decreases adherence), (3) factors with no association; (4) inconsistent associated factors (Figure 2).
A conceptual framework model of medication adherence was proposed to aid in the understanding of the factors
influencing medication adherence in Asian diabetic patients. We did not perform a meta-analysis due to study designs,
medication adherence scale, sampling procedures, and population variability. Heterogeneity in essential aspects of the
chosen study methodology prevented us from conducting a meta-analysis. If studies are too heterogeneous to compare,
meta-analysis should be avoided, as the results may be meaningless.29 Discussions with other research members handled
disagreements in assessing a paper from all these systematic review processes.

Results
The electronic literature search showed 1164 articles from seven databases and five from hand search methods, bringing
1169 articles found. However, 431 articles were excluded at the identification stage due to duplication and the type of
articles not meeting the inclusion criteria. The second screening excluded 684 papers because they were not associated
with medication adherence factors in diabetic patients. Furthermore, 28 inaccessible full-text papers and different country
regions are also excluded. Finally, we identified 26 papers that fulfilled the inclusion criteria (Figure 1). A cross-sectional
study is the most frequently used research design in articles about medication adherence in diabetes patients in many
Asian regions (n= 21). Most studies on medication adherence factors in diabetic patients were conducted on type 2
diabetes patients in India30–36 (n= 7), China37–40 (n= 4) and Malaysia41–44 (n= 4). Meanwhile, other studies were
conducted in nine countries from three Asian regions. Four research involved both type 1 and type 2 diabetes patients,
and none of the investigations were done among type 1 diabetic patients.31,39,45,46 Based on the CCAT score, most of the
listed studies are of good quality.

The indirect method using various self-reported questionnaires was the primary strategy to identify factors associated
with medication adherence (n=18). The MMAS-based self-reported questionnaire is the common scale used in this

Figure 2 Determinants of medication adherence in several Asian regions.
Notes: (?)Inconsistent association, the association of these factors is inconsistent with diabetes medication adherence. (+)Positive association, the association of these factors
enhances or facilitates diabetes medication adherence. (-)Negative association, the association of these factors reduces or barriers to diabetes medication adherence. (x)Non-
associated factors, these factors are not associated with medication adherence.
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review (n=11).31,32,34,37,38,40,42–44,46,47 These results are also found in most studies measuring chronic disease medication
adherence because it is practical for a large population.48,49 Overall, the average medication adherence among diabetic
patients was low to moderate, with an average adherence rate of 20% to 92.5%. The definition of medication adherence
in each study was not explicitly described. It is challenging to be generalized because of the various types of adherence
scales used. Adherence rates in most studies used the cut-off point of a self-reported questionnaire (n= 18), an
unvalidated questionnaire (n= 2), proportion days covered (n= 1), or the percentage cut-off point for blood glucose
biological marker (HbA1c) (n= 4).

Fifty-one factors reviewed were categorized into six domains and twenty-three subdomains from the included studies.
Twenty specific factors are negatively associated with medication adherence (n= 20). Sixteen specific factors were
positively associated with medication adherence (n=16). In addition, this review has identified four inconsistent factors
with adherence (n= 4) and eleven factors not associated with medication adherence (n= 11). Detailed information about
the papers included in this review, including research design, sample size, method of assessing adherence, adherence rate,
primary findings, and research quality assessment, are summarized in Table 1.

Patient-Related Factors
The findings of all factors in the patient-related factor domain have been grouped into seven sub-domains (demographics
specific, knowledge, comorbidities, psychological feelings, perceptions and beliefs, quality of life, and additional
factors). Four factors inconsistent with medication adherence in the specific demographic sub-domain are older age,
gender, diabetes duration (≤ 5 years), and family history/comorbidities. These factors were positively associated in
several studies but also found to have a negative or no association at all in other studies. For example, older age in Korea
and India is associated with poor medication adherence.35,45 However, studies in Malaysia, China, Singapore, Japan, and
India found that older diabetic patients were found to have better medication adherence.16,30,33,40,44,50,51 Another example
in one study in India stated that diabetic patients with comorbid hypertension were more obedient to their diabetes
treatment.36 These results differ from two other studies examining this factor on medication adherence.33,45 The possible
reason is the patient’s perception of susceptibility to disease and the perceived benefit of the drug taken.36

Most of the specific factors in this domain were negatively associated with medication adherence. Eleven of the 25
specific factors were negatively associated, and six positively related to medication adherence. They are education
level,35,36,40,42,52 socioeconomic status/Financial status,31,32,35,44,46 home location,30,45 knowledge of diabetes,35,42,52

knowledge about diabetes medications,53 and illness perceptions.43 Five studies in Malaysia, China, Bangladesh and
India found that education level in diabetes patients positively associated with medication adherence.35,36,40,42,52 The
studies assumed that the higher educational background of the patients might be related to their awareness and concern
about medication adherence and being able to list the names of the medicines. In addition, a good level of education was
associated with a patient’s ability to understand the relatively complex diabetes treatment.54

Two other factors are related to the knowledge subdomain: the level of knowledge about diabetes and its
medications.35,42,52,53 Adherence to medication in diabetic patients increases when these factors increase. These results
confirm studies in West Asian and Middle Eastern countries with similar results.55,56 However, studies in Jordan and
Pakistan showed different results that knowledge level was not associated with medication adherence in diabetic
patients.47,57 This review found no negative association in education level subdomain and knowledge subdomain;
however, twelve studies from seven countries concluded that education level, knowledge about diabetes, and knowledge
about medications did not affect medication adherence.32,37–41,43–45,47,50,58 One of the interesting findings in the patient-
related domain was the negative association of occupational factors in one Indian study.33 In contrast, ten other studies
stated that this factor was not associated with medication adherence.37,39–41,43–45,47,50,58 Detailed information about
patient-related factors is summarized in Figure 3.

Disease-Related Factors
This review found five subdomains and seven specific factors to all included studies. One specific factor includes positive
and negative associations with medication adherence in diabetes patients (diabetes durations).39,40,58 Research in
China39,40 stated a linear association between the duration of diabetes and adherence to medication; however, research
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in Indonesia found the opposite.39,40,58 Meanwhile, ten other studies did not find an association between the duration of
diabetes and adherence to medication.32,34,37,38,40–43,47,50

Other specific factors in this domain were consistently positively associated (monitoring blood glucose levels,31,50

regular visits,46,51 and high level of high-density lipoprotein33) or negative association (diabetes complications,45,46,50

high level of HbA1c,16,41,50 and high level of Triglyceride33) with medication adherence. However, a study in China and
India found different facts regarding diabetes complications.33,34,39 The study concluded that diabetes complications were
neither positively nor negatively associated with adherence to diabetes medication. The three studies confirmed a study in
Jordan, which also concluded that diabetes complications were not associated with medication adherence.59 Other studies
in Cambodia, Singapore, and Korea concluded that this factor is negatively associated with compliance.45,46,50 Detailed
information about disease related factors is summarized in Figure 3.

Medication-Related Factors
There are four subdomains (complexity of medications, lifestyle change, a class of medication, and side effects) and eight
specific factors summarized in medication-related domains. This review found a consistent association across all
medication-specific factors associated with medication adherence. Research in Japan and Malaysia concluded that taking
some diabetes medications would lower medication adherence.42,51 However, studies in West Asia (Saudi Arabia)
concluded the opposite result.60 Even a recent study in Malaysia concluded that this factor was not associated with
medication adherence. Meanwhile, four other studies in China, Singapore, Malaysia, Indonesia, and India found no
association.16,34,38,58 Another specific factor in this domain that was negatively associated was the type of medication
taken by the diabetic patient and the side effects. Four studies concluded that the use of insulin, oral hypoglycemic
agents, or their combination were negatively associated with medication adherence.32,33,35,40 Making lifestyle changes by

Figure 3 Conceptual framework model of medication adherence of diabetes patients in several Asian regions.
Notes: (?)Inconsistent association, the association of these factors is inconsistent with diabetes medication adherence. (+)Positive association, the association of these factors
enhances or facilitates diabetes medication adherence. (-)Negative association, the association of these factors reduces or barriers to diabetes medication adherence. (x)Non-
associated factors, these factors are not associated with medication adherence.
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following a particular diet is a specific factor that is positively related to this domain.46 Detailed information about
medication-related factors is summarized in Figure 3.

Health Care Provider-Related Factors
The determinants of this domain consist of aspects related to patient-provider, knowledge, attitudes, and beliefs towards
service providers and others.28 This review notes two specific domains (patient-provider interaction and patient percep-
tions) and three specific factors (provider, patient-physician relationship, and self-care management skills). Research in
India and Bangladesh found positive associations on particular aspects of the patient-physician relationship and self-care
management skills.31,52 Meanwhile, another study in India found no association with provider-specific factors.30 Health
care provider factors play an increasingly important role in patient adherence to treatment for degenerative diseases.61

Detailed information about health care provider-related factors is summarized in Figure 3.

Healthcare System-Related Factors
The determinants related to the healthcare system involve three subdomains (financial issues, resources, and care
processes) and five specific factors (insurance coverage, high medication cost, medication availability, transportation to
a healthcare facility, and treatment control). Insurance coverage and medication availability factors were positively
associated in four studies from three countries (Indonesia, China, and India).37,38,62 Meanwhile, the high medication cost
factor was negatively associated in one study in Bangladesh and India.30,52 Healthcare systems determine medication
adherence in several ways. For example, a limited Formulary will limit access to prescribed medications, increasing the
patient’s barriers to achieving optimal adherence.63 Various studies have evaluated the association of costs with diabetes
and generally support the correlation of improved adherence and reduced costs.64,65 Detailed information about
healthcare system-related factors is summarized in Figure 3.

Societal-Related Factors
This review notes two specific domains (support and culture) and three specific factors (social support, traveling, and
being too busy) from six studies in various countries. In studies conducted in China, India, and Cambodia, specific social
support factors were positively associated with medication adherence.31,37,46 However, studies conducted in India and
Singapore found that these factors were not associated.30,40 Being too busy and traveling are negatively associated with
adherence to taking diabetes medication.38 Detailed information about societal-related factors is summarized in Figure 3.

Discussion
This review is the first systematic review to investigate the determinants of diabetes medication adherence in South Asia,
Southeast Asia, and East Asia to the best of our knowledge. Disparities in population, ethnicity, culture and socioeconomic
status of diabetic patients in the region allow for differences in the determinants of medication adherence.19–21,66 This
review shows that various factors are associated with adherence to diabetes medicines. These specific factors have positive,
negative, or no correlations with the medication adherence of diabetic patients. Determinants of medication adherence can
be classified based on the research objectives. The main objective of this review is to comprehensively classify the
determinants of medication adherence for various related needs. Therefore, we classify these determinants into four
categories (Figure 2). First, inconsistently factors associated with diabetes medication adherence. Four specific factors
were inconsistent with diabetes medication adherence (older age, gender, diabetes duration, and family history/comorbid-
ities). These particular factors are positively associated with medication adherence in a study. Surprisingly, they are
negatively or unassociated in other studies. For example, studies in Korea and India found that old age negatively correlates
with medication adherence.35,45 However, seven studies inMalaysia, China, Singapore, Japan, and India concluded that this
factor was positively associated with medication adherence (n = 7).16,30,33,40,44,50,51 Most studies conclude that older
patients tend to adhere to their treatment more than younger patients. Older patients tend to have more time to plan their
treatment.30 Meanwhile, younger patients are still working as employees, so that the tight working hours may cause their
non-adherence.16
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A study in Korea found that the female gender was positively associated with medication adherence.45 However,
these factors were negatively associated with adherence in a study in China and India.33,39 The disease duration factor (≤
5 years) was positively associated in a study in China and India.33,40 However, recent studies conducted in China,
Indonesia, and even India concluded that this factor was negatively associated with medication adherence.35,39,58 As the
disease progresses, diabetic patients may gain increased knowledge about diabetes and its treatment through information
about health care providers. This increase makes patients aware of the need for adherence in diabetes treatment. Another
systematic review also found the inconsistency of associations between several determinants of medication
adherence.13,67,68 Differences in places, conditions, subjects, research time, and measurement techniques may cause
the inconsistency of factors influencing medication adherence. Further study is required to investigate these three
variables’ processes on medication adherence in diabetes patients.

Second, positively associated factors with diabetes medication adherence (Figure 2). Sixteen specific factors were
found to be positively associated in this review. Several studies have found that five factors are more dominant in this
category. These factors are the level of education,35,36,40,42,52 knowledge about diabetes and its medications,35,42,52,53

medication availability,36,38,62 social support,31,37,46 and socioeconomic status.31,32,35,44,46 More than half of the studies in
this review found these four factors to be positively associated (n = 16). Six studies concluded that education and
knowledge about diabetes or its treatment were positively associated with medication adherence (n= 6).32,35,40,42,52,53

This association can help patients understand the doctor’s explanation so that the patient’s awareness and attention appear
to comply with his treatment.42,69 Social support factors were explicitly studied in China,37 however, it is corroborated by
two other studies in India and Cambodia.31,46 Diabetic patients who receive social support are more likely to feel
psychologically comfortable and positively deal with their health problems.37,70 An excellent financial level in diabetic
patients also positively affects their treatment. Five studies in Cambodia,46 India,31,32,35 and Malaysia44 concluded that
better financial status allows patients to have more freedom in seeking health (n= 5).31,32,35,44,46

Third, negatively associated factors with diabetes medication adherence (Figure 2). This review found twenty-one
factors identified as negative factors. More than ten studies included in this review found that negatively associated
factors were in the domain of patient-related factors. Five specific factors dominate in this category. The five factors are
negative illness perceptions,38,39,43 little faith in medications,38,53,62 forgetfulness,38,52,62 diabetes complications,45,46,50

and a high level of HbA1c.16,41,50 Possible explanations for each of these factors are: (1) the symptoms of diabetes tend
to be felt more severe by patients who have negative perceptions and do not accept their disease;38,43 (2) limited belief in
drugs prescribed by doctors and concerns with side effects;38,53,62 (3) diabetic patients who are under stress tend to forget
their various treatment instructions;38,53,62 (4) the emergence of diabetes complications makes the treatment more
complex so that patients are confused and choose not to take it.45,46,50 These reasons may underlie the patient skipping
or increasing the dose of the medicines.

Fourth, factors are not associated with diabetes medication adherence (Figure 2). This category refers to neither
positively nor negatively associated factors in all included studies. Marital status is the only dominant factor in this
category studied by most studies.16,30,32,34,35,37,39,41,43,45,47,50 This finding confirms a previous review conducted in the
African region that marital status is not associated with medication adherence.13 Other factors studied by more than one
study are frequency of medications, physical activity, and transportation to a health care facility.16,30,34,38,44,45 However,
other studies have stated that this factor is negatively associated with adherence.59,71 This difference is common in
studies of medication adherence determinants in various diseases.72 In addition to differences in the study population, the
study site, the severity of each patient, socio-cultural and local economic conditions may also affect the variability of the
results.19–21

Almost all studies found factors that were not associated with diabetes medication adherence. For example, the
medication number factor (polypharmacy) was negatively associated in studies in Japan and Malaysia.42,51 However, five
other studies in China,38 Singapore,16 Malaysia,41 Indonesia,41 and India34 concluded that the medication number
(polypharmacy) was not an associated factor with medication adherence. Another example is the social support factor
studied by five studies in China, India, Cambodia, and Singapore.30,31,37,46,50 Three of these studies state that social
support factors are positively associated.31,37,46 However, two other studies found no such association.30,50 The determi-
nants of diabetes treatment adherence are considered complex because the results of studies can vary.27,68
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This review confirms previous research that the facilitating and barriers for diabetes medication adherence are
influenced by various complex factors.13,68,72 A study can conclude that certain specific factors may be positively,
negatively, or unassociated with medication adherence (Figure 2). However, other studies may find otherwise. Most
studies found the domain of patient-related determinants to dominate the association with medication adherence. This
domain relates to the patient’s specific demographics, physiological feelings, knowledge, perceptions and beliefs,
comorbidities, quality of life, and other factors related to the patient. Several studies have concluded that this domain
can predict diabetes medication adherence.73 This indicates that health care providers must be aware that these dominant
factors can be the basis for developing intervention strategies to maximize therapeutic success.

The definition of medication adherence in this review cannot be generalized because of different types of adherence
scales. Globally, several medication adherence scales are available to assess medication adherence in individuals with
diabetes.48 However, only a few scales have been designed to assess medication adherence for individuals with diabetes.
Most studies used the MMAS-8 scale, which was validated by other studies in different settings and populations from the
population studied.16,30–32,34,36,39–41,43,44,46,47,53,62,74 The MMAS-8 was created and developed as a medication adherence
scale for hypertensive patients, so validation studies through psychometric testing are needed before being used in other
disease populations.48,75 Psychometric tests on a measurement scale are still needed because the characteristics of the
questions, responses to the scale, population, context, conditions, and timing of measurements can affect the results.76–78

Inappropriate medication adherence scales will affect the final interpretation and may bias patients’ tendencies to
overreport to protect themselves from guilt due to failure to comply with medication recommendations. The psycho-
metric test will increase the accuracy of its measurement because each scale is created and validated in a specific
population.48,78 Another possible alternative is to design and develop a particular medication adherence scale for specific
people and diseases based on the determinants of adherence.

In this review, the medication adherence rate among diabetic patients was low to moderate. Most studies found that
the biological marker of blood glucose (HbA1c) exceeded the standard value (n= 62.9%). Several developing countries
and other Asian regions also found medication adherence in the low-medium category with relatively high glucose levels
in people with diabetes.12–14 One of the reasons why blood glucose targets are challenging to achieve could be the
misconception that diabetes is not a severe disease.79 This condition is a warning for health stakeholders in the Asian
region to be aware of the adverse effects of non-adherence to treatment in diabetic patients. Meanwhile, The government
will be impacted through increasing national health financing because the cost of treating diabetes patients with
complications will increase.17

Understanding the determinants of medication adherence in the four classifications and the conceptual framework of
this review will benefit patients, health care providers, and governments. This review can support the development of
more specific adherence scales in diabetic patients in the Asian region based on their adherence predictors.73,80,81

Stakeholders can develop intervention strategies to improve diabetes medication adherence based on the findings of
this review. The intervention can prioritize the dominant factor in classifying factors with positive or negative associa-
tions. Educational factor intervention increases patient knowledge about diabetes and its treatment.54,69,82 These inter-
ventions can be carried out by any health professional who serves diabetes patients, such as doctors, pharmacists, nurses,
public health officers, and others. This intervention can be performed in most health care settings because of the
relatively low resource requirements and ease of implementation.54,69 A randomized controlled trial study in Iran used
two educational strategies, re-education and illustrated pictures, to increase knowledge about diabetes in diabetic patients
with low literacy.82 This review examines medication adherence factors from studies conducted in different countries.
However, it must be acknowledged that differences in health systems, cultures, and beliefs pose a challenge to generalize
the relationship between each factor. Several limitations in this systematic review should be considered carefully.

Limitations on including scientific articles in English may be an obstacle to obtaining a more comprehensive range of
research articles. We may miss out on some potentially relevant studies in other languages. The use of CCAT for critical
appraisal of an article depends on the ratter’s judgment. It is possible to ignore performance in individual categories and
focus only on the total score. Therefore, the assessment was carried out at least by two research members to reduce this
limitation. Most studies used other disease self-report adherence scales without conducting validity tests or psychometric
tests in the diabetic population. These constraints may increase the risk of bias and restrict the generalizability of the
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results. A mixed-method study design is needed to determine why and how these determinants affect medication
adherence and a meta-analysis study to obtain more substantial evidence. However, a systematic approach using rigorous
standardized methods has ensured the quality of these systematic reviews.22,23,26

Conclusion
This research can be an essential foundation for various goals related to medication adherence of diabetic patients. Most
of the determinants showed varying statistical significance and direction of their effects on diabetes medication
adherence. Patient-related factors dominate as positively or negatively associated factors in several Asian regions.
Policymakers and health care providers need to tailor interventions and specifically target improving education levels,
knowledge about diabetes and its treatment, drug availability, social support, and socioeconomic appropriate for diabetes
patients in this Asian region. These determinants of medication adherence need to be evaluated further to provide more
substantial evidence of each factor through a meta-analysis or mixed-method study. Future studies need to explore
alternative scales or methods to assess medication adherence or develop a scale for evaluating diabetes medication
adherence with higher reliability and validity, especially in low literacy populations.
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