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ARTICLE INFO  ABSTRACT 

Background: Medication adherence is central to type 2 diabetes 

management, but evidence from Central Sulawesi remains limited. 

Objective: To explore factors associated with medication 

adherence among outpatients with type 2 diabetes. Methods: This 

exploratory cross-sectional study used a feasibility sample of 34 

patients purposively recruited at Undata General Hospital in March 

2024. All 34 invited patients consented, completed the 

questionnaires, and were analyzed. MMAS-8 scores were 

classified as adherent (score 6–8) or non-adherent (score <6) for 

the retained binary analysis. Bivariate associations were assessed 

using Pearson Chi-square tests. Results: Seventeen participants 

(50.0%) were adherent. Spiritual well-being showed a bivariate 

Pearson Chi-square association (p = 0.031), whereas the other 

examined factors did not reach p <0.05. Conclusion: The findings 

identify preliminary association between spiritual well-being and 

medication adherence. The small purposive sample, self-reported 

measures, and cross-sectional design limit precision and 

generalizability. 

Article History: 
Received : 2025-07-27 
Accepted : 2025-11-03 
Published : 2025-11-03 
 

 

Keywords:  
 Medication Adherence; 
Type 2 Diabetes 
Mellitus; Family 
Support; Spiritual Well-
Being; Monotherapy. 

 

 

 
 
 

© 2025 by the authors. Submitted for possible open access publication under the terms and conditions of the Creative 

Commons Attribution (CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/). 

 

 

ivecommons.org/licenses/by-sa/4.0/). 



17 
 

 
INTRODUCTION 

 
Diabetes mellitus has become a major global public health problem, with around 451–476 

million adults living with diabetes in 2017 and 2019 and projections reaching about 571–693 million 
cases by 2025–2045 et al., 2020). In 2021–2024, about 10–11% of the world’s adults (≈537–589 
million people) had diabetes, with numbers projected to approach 800–850 million by 2045–2050 
( Sun et al., 2022). The burden is rising particularly fast in Southeast Asia, where age-standardized 
prevalence, mortality, and disability from type 2 diabetes have increased substantially over recent 
decades (Nugrahani et al., 2025). Indonesia is among the countries contributing prominently to 
this regional escalation, with one analysis identifying Indonesia as one of the countries with the 

greatest worsening of type 2 diabetes burden indicators in Southeast Asia (Nugrahani et al., 2025).  
In Indonesia, the problem appears at least as serious and may be worse in some clinical 

settings. A cross-sectional study in a hospital-based diabetes clinic in Surabaya found 
that 83.5% of patients with type 2 diabetes were medication nonadherent (Suprapti et al., 2023). 
In another Indonesian primary care study, 24.4% of patients had low adherence, while 75.6% had 
high adherence, suggesting that adherence levels vary across populations and service 
settings  (Lestari et al., 2025). Evidence from Asia also indicates that medication adherence is 
generally low to moderate and shaped by multiple interacting determinants (Wibowo et al., 2022). 
Patient-related factors appear to dominate, including knowledge, beliefs, forgetfulness, 
perceptions of illness and therapy, comorbidities, and social support (Suprapti et al., 2023; Wibowo 
et al., 2022). Studies in tertiary and regional settings further identify education level, glycemic 
control, drug type, forgetfulness, distance to health facilities, fear of drug dependency, occupation, 
and family support as relevant correlates, although some determinants remain inconsistent across 
studies (Lestari et al., 2025; Wahyuni et al., 2025).  

Poor adherence to oral hypoglycemic therapy has important clinical and economic 
consequences. Inadequate adherence is a major cause of therapy failure and contributes to poor 
glycemic control, disease progression, and increased risk of microvascular and macrovascular 
complications. Chronic hyperglycemia increases the risk of vascular inflammation, retinopathy, 
neuropathy, nephropathy, cardiovascular disease, and multiorgan dysfunction. Poor medication 
adherence is also associated with emergency department visits, hospitalization, higher morbidity 
and mortality, and increased healthcare costs  (Piragine et al., 2023).  

In one cohort analysis, patients with type 2 diabetes who were nonadherent to oral 
antihyperglycemic medication had a 2.53-fold higher risk of hospitalization in the following year . 
These consequences are especially important in tertiary hospitals, where patients are more likely 
to have complications, comorbidities, or difficulties with treatment-taking behavior (Suprapti et al., 
2023).  

Despite the high and increasing diabetes burden in Indonesia, evidence on determinants 
of oral hypoglycemic adherence remains limited for many provincial and tertiary-care contexts, 
including Central Sulawesi. Determinants of adherence can differ by population, social 
environment, education, socioeconomic status, beliefs, and healthcare system characteristics 
(Wibowo et al., 2022). Therefore, identifying local determinants is necessary to inform targeted 
interventions, patient education, and service strategies to improve adherence and clinical 
outcomes (Piragine et al., 2023; Wahyuni et al., 2025).  

This study aimed to explore factors associated with oral hypoglycemic medication 
adherence among patients with type 2 diabetes mellitus attending a tertiary hospital in Central 
Sulawesi, Indonesia. 
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RESEARCH METHOD 

Study Design and Setting 
This analytic cross-sectional study was conducted at the Internal Medicine Outpatient Clinic of 
Undata General Hospital, Central Sulawesi, Indonesia. Data were collected in March 2024.  
Study Population and Sampling 
A feasibility sample of 34 patients was purposively invited during the March 2024 data-collection 
period, and all 34 consented, completed the questionnaires, and were included in the analysis 
Eligible participants were aged 18 years or older, had a physician-confirmed diagnosis of type 2 
diabetes, received outpatient care at the study clinic, used prescribed antidiabetic medication, and 
provided written informed consent. Patients with acute clinical deterioration or cognitive or 
communication limitations that prevented questionnaire completion were excluded 
Variables 
The independent variables were age, sex, education level, duration of diabetes, comorbid 
conditions, number of medications, type of therapy, family support, and spiritual well-being. The 
dependent variable was medication adherence. 
Instruments and Data Collection 
Data were collected using a structured self-administered questionnaire comprising four sections: 
demographic and clinical characteristics, medication adherence, family support, and spiritual well-
being. 
Medication Adherence (MMAS-8) 
Medication adherence was measured using the validated Indonesian version of the eight-item 
Morisky Medication Adherence Scale (MMAS-8). Total scores range from 0 to 8, with higher scores 
indicating better adherence. The conventional categories are high adherence (score 8), medium 
adherence (score 6 to <8), and low adherence (score <6). For the exploratory binary analysis 
reported in the retained tables, participants with scores ≥6 were classified as adherent and those 
with scores <6 as non-adherent.  
Family Support (HDFSS) 
Family support was assessed using the Indonesian adaptation of the 25-item Hensarling Diabetes 
Family Support Scale (HDFSS) described by Yusra (2010). The scale covers emotional (8 items), 
appreciation (7 items), instrumental (7 items), and informational support (3 items). Items are rated 
from 1 (never) to 4 (always), with reverse scoring for 12 negatively worded items. Total scores 
range from 25 to 100 and were categorized as high (63–100) or low (25–62) support in the retained 
analysis.  
Spiritual Well-Being (SWBS) 
Spiritual well-being was measured using the 20-item Spiritual Well-Being Scale (SWBS) 
developed by Paloutzian and Ellison (1982). The instrument contains Religious Well-Being and 
Existential Well-Being subscales, each comprising 10 items. Responses are recorded on a 6-point 
scale, and negatively worded items are reverse-scored. Total scores range from 20 to 120, with 
higher scores indicating greater spiritual well-being. The high and low categories shown in the 
retained analysis were based on the study dataset's median split: scores at or above the sample 
median were classified as high and scores below the median as low.  
Data Analysis 
Data were summarized using frequencies and percentages. Bivariate relationships were 
examined using Pearson Chi-square tests.  
Ethical Considerations 
Ethical approval was obtained from the Research Ethics Committee of the Poltekkes Kemenkes 
Palu under approval number 000208/KEPK POLTEKKES KEMENKES PALU/2024 before 
participant recruitment in March 2024. Before enrollment, each participant received an explanation 
of the study objectives, procedures, voluntary nature of participation, confidentiality protections, 
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and right to withdraw without consequences for clinical care. Written informed consent was 
obtained from all participants. 
 

RESULTS 

 
Sociodemographic and Clinical Characteristics 

Table 1 presents the distribution of respondents based on sociodemographic and clinical 
characteristics. 

Table 1. Distribution of Respondents by Sociodemographic and Clinical 
Characteristics (N=34) 

 

Characteristic 
 

Category 
Frequency (n)  

Percentage (%) 

Age 20–59 years       20 58.8 

≥60 years 14 41.2 

Sex Male 9 26.5 

Female 25 73.5 

Education Level Elementary 8 23.5 

Junior High 7 20.6 

Senior High 12 35.3 

Tertiary 7 20.6 

Duration of Diabetes <5 years 15 44.1 

≥5 years 19 55.9 

Comorbid Conditions Present 21 61.8 

Absent 13 38.2 

Number of 
Medications 

1–2 drugs 19 55.9 

≥3 drugs 15 44.1 

Type of Therapy Monotherapy 11 32.4 

Combination Therapy 23 67.6 
 

Source: Primary Data, 2024 

 

As shown in Table 1, the majority of respondents were aged 20–59 years (58.8%), female (73.5%), 

and had completed senior high school education (35.3%). More than half of the respondents had 

a duration of diabetes of ≥5 years (55.9%), presented with comorbid conditions (61.8%), 

consumed 1–2 antidiabetic medications (55.9%), and received combination therapy (67.6%). 

Family Support and Spiritual Well-Being 

Table 2.  Distribution of Respondents by Family Support and Spiritual Well-Being (N=34) 

Variable 
Category Frequency (n) Percentage (%) 

Family Support High 26 76.5 

Low 8 23.5 

Spiritual Well-Being High 22 64.7 

Low 12 35.3 

                      Source: Primary Data, 2024 

Table 2 shows that the majority of respondents reported high family support (76.5%) and high 

spiritual well-being (64.7%) 
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Medication Adherence (MMAS-8) 

Table 3. Distribution of Respondents by Medication Adherence Level (N=34) 

Adherence Category Frequency (n) Percentage (%) 
Adherent (MMAS-8 
score 6–8) 

17 50.0 

Non-adherent (MMAS-
8 score <6) 

17 50.0 

Total 34 100.0 

                       Source: Primary Data, 2024 

As presented in Table 3, 17 participants (50.0%) were classified as adherent (MMAS-8 score 6–

8), while 17 participants (50.0%) were classified as non-adherent (score <6). This binary definition 

combined the conventional high- and medium-adherence levels for the retained exploratory 

analyses. 

Association between each independent variable and Medication Adherence 

          Table 4. Association between each independent variable  and Medication Adherence 

(N=34) 

Variable / 
Category 

Non-Adherent n 
(%) 

Adherent 
n (%) 

Total n (%) p-value 

Age    1.000 
20–59 years 10 (50.0) 

10 (50.0) 
    20 (100)  

≥60 years 7 (50.0) 7 (50.0) 14 (100) 

Total 17 (50.0) 17 (50.0) 34 (100) 

Sex 
   0.697 

Male 5 (55.6) 4 (44.4) 9 (100)  
Female 12 (48.0) 13 (52.0) 25 (100)  

Total 17 (50.0) 17 (50.0) 34 (100)  

Education 
Level 

   0.772 

Elementary 5 (62.5) 3 (37.5) 8 (100) 

Junior High 4 (57.1) 3 (42.9) 7 (100) 

Senior High 5 (41.7) 7 (58.3) 12 (100) 

Tertiary 3 (42.9) 4 (57.1) 7 (100) 

Total 17 (50.0) 17 (50.0) 34 (100) 

Duration of 
Diabetes 

   0.730 

<5 years 8 (53.3) 7 (46.7) 15 (100) 

≥5 years 9 (47.4) 10 (52.6) 19 (100) 

Total 17 (50.0) 17 (50.0) 34 (100) 

Comorbid 
Conditions 

   0.078 

Present 13 (61.9) 8 (38.1) 21 (100)  

Absent 4 (30.8) 9 (69.2) 13 (100) 

Total 17 (50.0) 17 (50.0) 34 (100) 
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Number of 
Medications 

0.730 

1–2 drugs 9 (47.4) 10 (52.6) 19 (100) 

≥3 drugs 8 (53.3) 7 (46.7) 15 (100) 

Total 17 (50.0) 17 (50.0) 34 (100) 

Type of 
Therapy 

   0.067 

Monotherapy 3 (27.3) 8 (72.7) 11 (100) 

Combination 
Therapy 

14 (60.9) 9 (39.1) 23 (100) 

Total 17 (50.0) 17 (50.0) 34 (100) 

Family 
Support 

   0.106 

High 11 (42.3) 15 (57.7) 26 (100)  
Low 6 (75.0) 2 (25.0) 8 (100)  
Total 17 (50.0) 17 (50.0) 34 (100)  

Spiritual 
Well-Being 

    
 
0.031 High 8 (36.4) 14 (63.6) 22 (100) 

Low 9 (75.0) 3 (25.0) 12 (100) 

Total 17 (50.0) 17 (50.0) 34 (100) 

*Source: Primary data, 2024 

In the retained Pearson Chi-square analysis, spiritual well-being had p = 0.031, while comorbid 

conditions (p = 0.078), therapy type (p = 0.067), family support (p = 0.106), age, sex, education, 

duration of diabetes, and number of medications did not reach p <0.05.  

DISCUSSION 

Half of the participants were non-adherent according to the exploratory binary MMAS-8 
definition.  The present study found that low adherence was common, with half of respondents 
classified as having low MMAS-8 adherence, which is consistent with prior diabetes literature 
showing substantial variability and often suboptimal adherence across populations (Nonogaki et 
al., 2019). The predominance of respondents with comorbid conditions and combination therapy 
is also clinically plausible, because type 2 diabetes frequently coexists with other chronic diseases 
and often requires multiple concurrent drugs (Cakir, 2025).  

Most respondents were between 20 and 59 years of age, female, had attained secondary-
level education, had lived with Type 2 Diabetes Mellitus (T2DM) for five years or longer, presented 
with comorbid conditions, and were treated with combination therapy. These characteristics 
represent a typical outpatient population with long-standing T2DM, highlighting the need for 
sustained disease management, routine surveillance for diabetes-related complications, and 
individualized therapeutic modifications in response to the progressive nature of the disease. 

High family support had a higher adherence point estimate. Practical reminders, 
supervision, and emotional support are plausible mechanisms, but the estimate was imprecise 
and should be treated as hypothesis-generating rather than as evidence of an independent effect. 
Indonesian studies also report a similar pattern, strengthening the contextual relevance of the 
present findings. Family support has repeatedly shown significant relationships with adherence 
among patients with T2DM, including studies in Bandung, Gorontalo, and other Indonesian care 
settings (Kartini et al., 2024; Pakaya et al., 2024).  High spiritual well-being showed a higher 
adherence point estimate in the retained analyses. Spiritual resources may support coping and 
persistence with long-term treatment, but the wide confidence interval, data-driven categorization, 
and cross-sectional design preclude causal interpretation. 
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Age, sex, education, duration of diabetes, and number of medications did not show 
statistically significant Pearson Chi-square associations with adherence in this sample. These null 
findings should be interpreted cautiously because small samples may have insufficient power to 
detect clinically relevant differences (Shakya et al., 2023). 

This study has several limitations. First, the feasibility sample was small, purposively 
selected, and drawn from a single outpatient clinic, limiting statistical power and generalizability. 
second, the cross-sectional design cannot establish temporality or causality, and residual 
confounding by health literacy, medication cost, access to care, glycemic control, adverse effects, 
and disease severity cannot be excluded.  
CONCLUSION 

Among 34 outpatients with type 2 diabetes, 17 were classified as adherent and 17 as non-adherent 
using the retained binary MMAS-8 threshold. The analyses produced preliminary directional 
patterns involving spiritual well-being. Larger multicenter studies with prospective recruitment, 
verified instrument scoring, exact sparse-cell methods, and prespecified adequately powered 
models are needed. 
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