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ABSTRACT: Medication adherence among diabetes mellitus (DM) patients in Indonesia was predominantly low or non-
adherent. Poor adherence raises the risk of developing diabetes-related complications. Specific barriers contribute to the 
lack of adherence DM patients. The study aimed to identify barriers to medication adherence among DM patients in a 
primary healthcare center in Indonesia. The cross-sectional study was conducted in 27 primary healthcare centers in 
Banjarmasin, Indonesia. Patients with DM type 2 were recruited using a purposive sampling technique between 
February and March 2023. The Diabetes Medication Adherence Barriers Questionnaire (DMAB-Q) was used to assess 
barriers to medication adherence. A total of 455 patients with type 2 DM participated in this study. The results of the 
study found that there were various barriers to medication adherence. In terms of medication-related factors, symptoms 
that do not immediately improve (65,1%), side effects (55,4%), and the complexity of the medication regimen (58,9%) 
were reported. Regarding patient-related factors, lack of understanding of treatment goals (65,1%), negative perception 
of medication (53,0%), take medicine only when ordered by the pharmacist (32,5%), forgetting to take medication 
(28,4%), feeling bored, and feeling obligated to take medication every day (43,3%) were identified. As for pharmacist-
related factors, the inability of patients to consult pharmacists promptly when encountering issues with their diabetes 
medication was prevalent (76,9%). Based on this study, it can be concluded that patient-related factors are the most 
dominant barriers to medication adherence among patients with diabetes mellitus. 
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 1.  INTRODUCTION 

Diabetes mellitus is a medical condition marked by elevated blood glucose levels, which are brought 
on by issues with the body's production of the hormone insulin. The pancreas secretes insulin, which is 
involved in controlling blood glucose levels. A person with diabetes mellitus has problems with the body's 
ability to produce or use insulin effectively [1, 2]. If diabetes mellitus is not adequately controlled, it can have 
significant adverse effects on a patient's health. Long-term complications include heart problems, eye 
disorders, nerve damage, kidney issues, slow-healing wounds, and others [3, 4]. 

Nowadays, diabetes mellitus has become one of the most dangerous and prevalent chronic illnesses, 
lowering life expectancy and resulting in costly, incapacitating consequences. Diabetes mellitus is one of the 
global health issues that has experienced a significant increase in prevalence in recent decades. Data shows 
that the number of diabetes mellitus patients continues to rise in developed and developing countries [5-7].  
According to data from the International Diabetes Federation (IDF), 537 million individuals worldwide had 
diabetes in 2021 [8]. According to estimates, the number of cases of diabetes in Indonesia will rise from 
9,19% in 2020 (18,69 million) to 16,09% in 2045 (40,7 million), ranking it among the top 10 nations with the 
highest prevalence of type 2 diabetes and the steepest climb in rates [9, 10]. 

A comprehensive strategy is needed to manage diabetes mellitus, including adherence to medication 
recommendations, which include taking antidiabetic medication as directed by a physician and getting 
regular checkups to control blood glucose levels, as well as healthy lifestyle modifications like a balanced 
diet, regular exercise, stress reduction, and stress management. Preventing long-term consequences 
associated with this condition also requires strong coordination with the medical team, strict monitoring of 
blood glucose levels, patient education regarding disease management, and adherence to the drug regimen. 
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A holistic approach that integrates these elements is crucial for effectively managing diabetes mellitus and 
preventing complications [11-13]. 

Adherence to medication plays a crucial role in the management of diabetes mellitus. Following the 
medication plan established by healthcare provider is a crucial factor in controlling this condition [14, 15]. 
When patients consistently adhere to the medication, it can help maintain blood glucose levels within a 
normal range, prevent long-term complications, and improve quality of life. Good adherence also allows 
healthcare professionals to conduct proper evaluations and provide necessary advice to tailor the care to the 
patient specific needs [16, 17]. 

A systematic review reported medication adherence rates ranging from 38.5% to 93.1%. Only 6 out 
of 27 studies (22.2%) reported medication adherence ≥ 80% within their study populations [18]. A Meta-
analysis also reported a medication non-adherence proportion in diabetic patients across 8 studies averaging 
37.8%, with a range of 25-91% [19]. A recent Systematic review and Meta-analysis published in 2023 
indicated that the average medication adherence proportion among patient with diabetes mellitus across 156 
studies was 54% [20]. 

From these data, it can be inferred that despite the variation in medication adherence proportions 
reported by various studies and analyses among patients with diabetes mellitus, there remains a significant 
challenge in achieving high levels of medication adherence within this population. The proportion of non-
adherence or low adherence continues to be a significant issue, both globally and in Indonesia, highlighting 
the importance of enhancing support and adopting more effective approaches in managing medication 
among DM patients to achieve optimal control of the condition [21-23]. 

Low medication adherence in diabetes mellitus remains a crucial issue in Indonesia. A Systematic 
review based on 30 research findings in Indonesia found that medication adherence among diabetic patients 
was predominantly low or non-adherent [23]. Adherence to diabetes mellitus medication plays a vital role in 
improving therapeutic outcomes. Medication adherence helps control blood glucose levels, prevents 
dangerous fluctuations, and reduces the risk of long-term complications [24]. Identifying non-adherence in 
diabetes mellitus medication is essential to understand the challenges patients face and ensure adequate care 
[25]. Some factors that might contribute to this non-adherence include a lack of understanding or knowledge 
about diabetes mellitus and its treatment, financial difficulties in obtaining medications, disruptive 
medication side effects, confusion regarding complex medication regimens, issues with healthcare 
accessibility, or a lack of social support [26-29]. 

The antidiabetic medication adherence barrier level must be identified to improve therapy outcomes 
[30, 31]. However, there is limited information from research findings on barriers to diabetes mellitus 
medication adherence in Indonesia. One of the primary healthcare center facilities accessible to diabetes 
patients is the public health center (Puskesmas). Puskesmas is a government-managed healthcare facility 
that provides health services to the general public, including diabetes patients. The study aimed to identify 
barriers to medication adherence among diabetic patients in primary healthcare center in Indonesia. This 
research is needed to understand the factors preventing diabetic patients from adhering to medication.  The 
results of this study are expected to serve as an evidence for healthcare professionals in developing 
healthcare approaches to optimize medication adherence among diabetic patients. 

2. RESULTS  

2.1 Profiles of barriers to medication adherence 

The study's findings indicate that responses indicating 'never' were dominant in the domains of 
medication-related and patient-related factors, each comprising less than 80% of the responses. The high 
prevalence of 'never' responses indicates that certain items in the questionnaire are dominant barriers to 
adherence with diabetes medication. This underscores the significance of both medication-related and 
patient-related factors in influencing medication adherence among diabetes patients. Patients' responses to 
the DMAB-Q are summarized in Table 1. 
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Table 1. Factors related to barriers in diabetes medication adherence. 

Domains Statement 
n (%) 

Never Sometimes Often  Always 

Medication- 
related factors 

I stop taking medicine if I don't feel the benefit 296 (65.1) 117 (25.7) 27 (5.9) 15 (3.3) 

I increased the amount of   medicine taken 
when there was no decrease in blood glucose 
levels 

383 (84.2) 56 (12.3) 14 (3.1) 2 (0.4) 

I reduce the amount of medicine or stop taking 
medicine if I experience cold 
sweats/weakness/blurred vision 

252 (55.4) 142 (31.2) 53 (11.6) 8 (1.8) 

I don't take medicine when I'm busy working 270 (59.3) 132 (29.0) 48 (10.5) 5 (1.1) 

I don't take medicine when traveling 268 (58.9) 129 (28.4) 52 (11.4) 6 (1.3) 

I have difficulty taking medicine several times 
a day 

346 (76.0) 79 (17.4) 23 (5.1) 7 (1.5) 

I am having difficulty with transportation cost 
to take medicine at the Puskesmas 

397 (87.3) 46 (10.1) 10 (2.2) 2 (0.4) 

I have no transportation to getting medicine at 
the Puskesmas 

398 (87.5) 45 (9.9) 11 (2.4) 1 (0.2) 

Patient-related 
factors 

I only take medicine when my blood glucose 
levels were high 

328 (72.1) 75 (16.5) 28 (6.2) 24 (5.3) 

I stopped taking medicine when the symptoms 
of diabetes had disappeared 

296 (65.1) 95 (20.9) 41 (9.0) 23 (5.1) 

I stopped taking medicine because I felt there 
was no improvement in my health 

330 (72.5) 89 (19.6) 26 (5.7) 10 (2.2) 

I stopped taking medicine because I was afraid 
it could cause kidney disorders 

241 (53.0) 154 (33.8) 53 (11.6) 7 (1.5) 

I deliberately did not take medicine 358 (78.7) 81 (17.8) 15 (3.3) 1 (0.2) 

I take medicine only when ordered by the 
pharmacist 

148 (32.5) 35 (7.7) 97 (21.3) 175 (38.5) 

I forgot to take my medicine 129 (28.4) 241 (53.0) 82 (18.0) 3 (0.7) 

I am forced to take medicine every day 297 (65.3) 117 (25.7) 28 (6.2) 13 (2.9) 

I'm tired of having to take medicine every day 197 (43.3) 185 (40.7) 58 (12.7) 15 (3.3) 

Pharmacist- 
related factors 

I didn't take medicine because I didn't 
understand how to take medicine explained by 
the pharmacist 

391 (85.9) 52 (11.4) 9 (2.0) 3 (0.7) 

I don't take medicine because the pharmacist 
just handed me the medicine without 
providing information about medicine. 

399 (87.7) 46 (10.1) 6 (1.3) 4 (0.9) 

I don't take medicine because I can't consult a 
pharmacist at any time if I have problems with 
medication 

350 (76.9) 93 (20.4) 11 (2.4) 1 (0.2) 

I don't take medicine because the pharmacist 
doesn't have enough time to explain the 
medication 

405 (89.0) 45 (9.9 1 (0.2) 4 (0.9) 

I don't take medicine because I don't believe 
the information given by the pharmacist  

429 (94.3) 24 (5.3) 2 (0.4) 0 (0.0) 
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2.2 Demographic characteristics and diabetes medication adherence barrier level 

A total of (n=455) patients were included in this study. The most of the patients were female, age 46-
60 years, and have secondary level education. Approximately almost half of the respondents were 
unemployed. Most of the male and female patients reported have low adherence barriers. The other 
demographic like age, level education, and occupation were dominated by low adherence barriers also. The 
demographic variables of the patients and their correlation with diabetes medication adherence barrier level 
are summarized in Table 2. 

Table 2. The correlation between demographic characteristics and diabetes medication adherence barrier level (n =455) 

Patients’ demographics n (%) Low barrier adherence High barrier adherence p value 

Gender Male 144 (31.6) 124 (86.1) 20 (13.9) 
0.667 Female 311 (68.4) 263 (84.5) 48 (15.5) 

Age (years) 18-45 62 (13.6) 57 (91.9) 5 (8.1) 
0.102 46-60 393 (86.4) 330 (83.9) 63 (16.1) 

Education Uneducated 9 (2.0) 9 (100.0) 0 (0.0) 

0.732 

Elementary 108 (23.7) 91 (84.2) 17 (15.8) 
Junior high school 105 (23.1) 88 (83.8) 17 (16.2) 
Senior high school 163 (35.8) 138 (84.6) 25 (15.4) 

Undergraduate/Postgraduate 70 (15.4) 61 (87.1) 9 (12.9) 

Occupation 
 

Government employee 50 (11.0) 44 (88.0) 6 (12.0) 

0.653 
Private employee 78 (17.1) 68 (87.1) 10 (12.9) 

Entrepreuner 99 (21.8) 87 (87.8) 12 (12.2) 
Unemployed 228 (50.2) 188 (65.2) 40 (34.8) 

The study's findings reveal that 387 (85,1%) fall into the category of low barrier adherence. In Table 
2, no differences were observed in patients' demographic characteristics based on the barrier adherence 
level. The chi-squared test indicated no statistical significance across all demographic characteristics. None 
of the demographic factors among diabetes patients, such as gender, age, education, and occupation, were 
significantly correlated with the barrier level of adherence to the diabetes regimen. 

The medication-related factors, such as antidiabetic regimens and disease duration, were 
predominantly associated with low adherence barriers. As shown in Table 3, more than half of the patients 
received metformin as a single drug regimen. The majority of disease duration was one to five years. The 
chi-squared test indicated statistical significance between the level of diabetes medication adherence barriers 
and disease duration (P < 0,05). The Correlation between diabetes medication-related and diabetes 
medication adherence barrier levels are summarized in Table 3. 

Table 3. The Correlation between diabetes medication-related and diabetes medication adherence barrier levels. 

Diabetes medication-related n (%) 
Low barrier 
adherence 

High barrier 
adherence 

p 
value 

Antidiabetic regimens Glimepiride 27 (5.9) 26 (96.2) 1 (3.8) 

0.394 

Glibenclamide 4 (0.9) 4 (100.0) 0 (0.0) 
Metformin 244 (53.6) 203 (83.1) 41 (16.9) 

Glimepiride and Metformin 138 (30.3) 118 (85.5) 20 (14.5) 
Glibenclamide and 

Metformin 
42 (9.2) 36 (85.7) 6 (14.3) 

Disease duration 
(years) 

 1-5 380 (83.5) 332 (87.3) 48 (12.7) 
0.005 6-10 64 (14.0) 48 (75.0) 16 (25.0) 

>10 11 (2.5) 7 (63.6) 4 (36.4) 

3. DISCUSSION 

Medication adherence is one of the determinants of treatment success, particularly for chronic 
diseases such as diabetes mellitus. The high prevalence of uncontrolled diabetes in healthcare services 
suggests that patients are non-adherent to their medication [27]. Patients with diabetes mellitus undergoing 
treatment in primary healthcare center settings often experience mild symptoms. These mild symptoms can 
often lead patients to not adhere to medication instructions [32, 33]. 
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Various studies indicate that poor adherence to diabetes mellitus medication leads to treatment 
failure. Furthermore, treatment failure exacerbates the patient's clinical condition and leads to complications. 
Adherence to diabetes mellitus medication correlates significantly with blood glucose control. The higher 
level of adherence to diabetes mellitus medication, the better the blood glucose control [34-37]. It is critical to 
understand the causes of non-adherence in order to modify medication-taking behavior. Therefore, it is 
essential to investigate the barriers to medication adherence among patients with uncontrolled diabetes [38-
40]. In this study, it was found that diabetes patients were predominantly characterized by low barrier 
adherence, yet this remains a cause of suboptimal diabetes treatment outcomes.  

Most of the diabetic patients participating in our study showed that medication-related factors and 
patient-related factors are the most burdensome factors for medication adherence. In terms of medication-
related factors, it was found that therapeutic effects that are not felt directly after taking the drug cause 
patients to predominantly exhibit non-adherence to medication. This may be because patients tend to feel 
that their symptoms have improved or are not too bothersome, leading them to ignore or reduce their 
medication dosage [41, 42]. The emergence of medication side effects during treatment is also a dominant 
factor causing patients to be non-adherence with medication. Patients tend to discontinue diabetes 
medication when experiencing such side effects. Furthermore, the complexity of the medication regimen is 
also a dominant factor hindering medication adherence. The obligation to take medication daily and the 
necessity to carry medication while traveling impose burdens on diabetic patients to comply with 
medication [43, 44]. Another studies conducted on diabetes mellitus patients in various countries showed 
similar results. They indicate that barriers to medication adherence are predominantly influenced by the 
emergence of side effects, the delayed onset of medication effects, and the complexity of medication 
regimens [40, 45-48]. 

In relation to patient-related factors, it was found that almost all factors are still burdensome barriers 
for diabetic patients to adhere to medication. Lack of patient understanding of treatment goals, negative 
perceptions of medication, psychologically depressed patient conditions, and poor medication behaviors 
contribute to inhibiting diabetic patients from adhering to medication. The Poor medication behavior 
includes using drugs based on personal assessment of the condition without considering pharmacist 
instructions and forgetting to take medication [27]. Patients do not fully comprehend their clinical 
conditions, the importance of medication, or the consequences of non-adherence to medication [49]. Patients 
who feel desperate or powerless tend to give up on their medication [50, 51]. These findings had similar 
results to other studies, they revealed that patient-related factors such as skipping doses of diabetes 
medication, forgetfulness, belief that prescribed medication is not helpful, lack of understanding of 
medication goals, and depression are commonly reported barriers to adherence [27, 40, 45, 52]. 

The adherence barriers in diabetes medication, encompassing both medication-related and patient-
related factors, should ideally be minimized through the active involvement of pharmacists in providing 
pharmaceutical care for diabetic patients. Pharmaceutical care can serve as an effort to ensure that diabetic 
medication undergone by patients is appropriate, effective, and safe, thereby fostering patient adherence to 
the medication regimen [53, 54]. Pharmacists must be capable of identifying barriers to medication 
adherence in diabetic patients, enabling them to determine suitable interventions to enhance medication 
adherence in diabetic patients. Furthermore, pharmacist competency in implementing pharmaceutical care 
must constantly be improved to improve the quality of pharmaceutical care [55, 56]. 

In pharmacist-related factors, only one significant factor hindering adherence among diabetic 
patients was identified. This factor involves the inability of patients to consult pharmacists promptly when 
encountering issues with their diabetes medication. This limitation arises when diabetic patients undergo 
treatment at home, as they can only consult pharmacists when they visit healthcare facilities. Similar studies 
also found identical barriers from pharmacist-related factors. The suboptimal implementation of 
pharmaceutical care, limited time of meetings between pharmacists and patients have been identified as 
dominant barriers to medication adherence among diabetic patients [40, 52, 57, 58]. This barrier can be 
minimized by implementing telepharmacy services, allowing patients to interact with pharmacists in real-
time to address medication-related issues without needing face-to-face encounters [59, 60]. Telepharmacy 
has been widely implemented to support the provision of pharmaceutical care in various countries [61, 62]. 

Medication adherence barriers consistently emerge across various demographics and characteristics 
of diabetic patients [63]. Research findings also indicate that the level of barriers to diabetes medication 
adherence does not correlate with patient demographics and nearly all diabetes medication-related factors, 
except for disease duration. Disease duration correlates with the level of barriers to diabetes medication 
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adherence. The longer the duration of diabetes mellitus, the higher the adherence barrier level in patients 
[64]. 

The results of this study indicate that medication non-adherence remains prevalent among diabetes 
mellitus patients worldwide, with similar barriers to adherence. These barriers mutually influence each 
other, leading to simultaneous effects that contribute to patient non-adherence. A comprehensive strategy is 
needed to address all barriers to medication adherence simultaneously, aiming to optimize outcomes in 
diabetes mellitus medication [65]. 

This study has limitations as it employs self-reporting methods to reveal barriers to medication 
adherence in diabetic patients. The subjectivity in patient assessments may affect the accuracy of the 
gathered data. Additionally, the questionnaire used does not collect sufficiently in-depth information about 
the socio-demographic characteristics of the respondents. The subsequent research is expected to develop 
various educational and behavioral interventions aimed at overcoming adherence barriers in medication for 
diabetes patients. 

4. CONCLUSION 

The investigation into primary healthcare has highlighted considerable barriers to medication 
adherence. Patient-related factors are the most dominant barriers to medication adherence among patients 
with diabetes mellitus. The most common barriers to adherence found in medication-related factors were 
side effects and the complexity of the medication regimen, in patient-related factor were lack of 
understanding of treatment goals and forgetting to take medication, meanwhile in the pharmacist-related 
factors was the inability of patients to promptly consult pharmacists when encountering issues with their 
diabetes medication.  

5. MATERIALS AND METHODS 

5.1 Study Setting and Design 

This is a cross-sectional study conducted in 27 primary healthcare centers (Puskesmas) in 
Banjarmasin, Indonesia. Patients with diabetes mellitus were recruited as the research sample, and data 
collection was carried out in February - March 2023. 

5.2 Inclusion criteria 

Type 2 DM patients who were ≥18 years old, could communicate in Indonesian, and had been taking 
an antidiabetic drug for at least three months were eligible to be recruited. 

5.3 Data collection 

The researcher approached All eligible participants at the primary healthcare centers while they 
were waiting for their prescription medication. If they agreed to participate in the study, the researcher 
obtained informed consent. Individual interviews using a standardized questionnaire were conducted in 
person. The survey consisted of two sections. Part A included demographic information and data related to 
diabetes mellitus medication, such as inquiries about sex, age, occupation, education level, the number of 
antidiabetic medications, and the duration of diabetes mellitus. Part B comprised twenty-two questions in 
The Diabetes Medication Adherence Barriers Questionnaire (DMAB-Q). 

5.4 Measurement 

The DMAB-Q was developed for this research and was used to assess medication adherence barriers 
in diabetes mellitus patients. The questionnaire was developed based on three theoretical domain 
framework questions about patient related factors, medication related factors, and pharmacist related 
factors. The content validity test of the questionnaire was carried out by three experts in the field of 
antidiabetic medication. About sixty DM type 2 patients were selected from primary health care centers to 
test the validity and reliability of The DMAB-Q. The test results showed that the questionnaire was valid (r 
value for each item > 0.254; n = 60) and reliable with a Cronbach's Alpha value of 0.821. The DMAB-Q 
consists of 22 questions: questions 1–8 relate to medication related factors, questions 9–17 relate to patient 
related factors, and questions 18–22 relate to healthcare provider related factor. The assessment used a four-
point Likert scale: never = 1 point, sometimes = 2 points, often = 3 points, and always = 4 points. The author 
obtained the DMAB-Q score by adding the scores of each statement. Thus, the total DMAB-Q score ranged 
from 22 to 88, where a lower DMAB-Q score indicated fewer barriers to diabetes mellitus medication 
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adherence. Barrier adherence is categorized into two groups, high and low barrier adherence. Respondents 
are classified as having high barrier adherence if their total DMAB-Q score exceeds the mean ± 1 SD of the 
total scores of all respondents. 

5.5 Statistical analysis 

All data analyses were performed with statistical package for social science (SPSS version 20.0, 
Chicago, IL, USA). Descriptive analysis was used to assess the participants' demographic characteristics and 
examine each barrier factor related to adherence to antidiabetic medication. Cross-tabulation was performed 
to determine the frequency of patients with low and high barrier adherence using the DMAB questionnaire 
among demographic groups. Chi-square was conducted to investigate the association between patients' 
demographics and barriers to adherence to diabetes mellitus medication. 

5.6 Ethical approval 

The study was approved by The Ethical Committee of Medical Research, Medical Faculty, 
University of Lambung Mangkurat Banjarmasin, Indonesia (No.119/KEPK-FK ULM/EC/IV/2022). 
Permission was granted by the heads of the primary healthcare centers. Formal consent is obtained from the 
participants. Participants were assured of confidentiality and anonymity of their responses. 
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