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While digital health literacy (DHL) is crucial for type 2 diabetes mellitus (T2DM) self-
management, evidence in primary care settings remains limited. This quantitative cross-
sectional study aimed to examine the association between DHL and T2DM management 
adherence among 115 patients (aged 35–65 years) at Mojolangu Community Health 
Center. Data were collected using the Electronic Health Literacy Scale (eHEALS) and the 
Indonesian Diabetes Self-Management Instrument (IDN-DSMI). Spearman's rank 
correlation analysis revealed a significant positive association between DHL and 
management adherence (r = 0.622, p < 0.001). In conclusion, higher digital health literacy 
is associated with better management adherence, suggesting that strengthening DHL may 
improve patients' self-management capabilities and long-term health outcomes. 
 
Meskipun literasi kesehatan digital (LKD) berperan penting dalam manajemen diri 
diabetes melitus tipe 2 (DM tipe 2), bukti empiris di fasilitas pelayanan kesehatan primer 
masih terbatas. Penelitian kuantitatif cross-sectional ini bertujuan untuk menguji 
hubungan antara LKD dan kepatuhan manajemen DM tipe 2 pada 115 pasien (usia 35–65 
tahun) di Puskesmas Mojolangu. Pengukuran dilakukan menggunakan instrumen 
Electronic Health Literacy Scale (eHEALS) dan Indonesian Diabetes Self-Management 
Instrument (IDN-DSMI). Analisis korelasi peringkat Spearman menunjukkan hubungan 
positif yang signifikan antara LKD dan kepatuhan manajemen (r = 0,622, p < 0,001). 
Kesimpulannya, tingkat literasi kesehatan digital yang lebih tinggi berasosiasi dengan 
kepatuhan manajemen yang lebih baik, sehingga penguatan LKD berpotensi meningkatkan 
kemampuan manajemen diri dan luaran kesehatan jangka panjang pasien. 
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Introduction  

Type 2 diabetes mellitus is a chronic metabolic disease characterized by persistent hyperglycemia resulting from 
impaired insulin secretion, insulin action, or both. It has become one of the leading global public health 
challenges due to its increasing prevalence and the substantial burden of long-term complications. According 
to the World Health Organization (2022), more than 422 million people worldwide are living with diabetes, 
with approximately 90-95% of cases classified as type 2 diabetes mellitus. Effective disease management 
requires lifelong adherence to medication, healthy dietary practices, regular physical activity, and routine blood 
glucose monitoring to reduce the risk of complications and improve quality of life. 

In Indonesia, type 2 diabetes mellitus remains one of the most prevalent non-communicable diseases. According 
to the International Diabetes Federation (2025), Indonesia ranks among the countries with the highest number 
of adults living with diabetes, with an estimated 20.4 million cases. The prevalence of diabetes continues to 
increase, particularly among middle-aged and older adults, creating substantial challenges for the healthcare 
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system. This situation highlights the need to strengthen diabetes self-management adherence to reduce 
morbidity, prevent complications, and improve patients' quality of life. 

Diabetes self-management adherence is influenced by various psychological, behavioral, social, and cognitive 
factors. One important determinant is patients' understanding of their disease and its treatment. Many patients 
continue to have misconceptions regarding diabetes management, including the belief that medication can be 
discontinued once symptoms improve or blood glucose levels become controlled. Such misconceptions may 
reduce adherence to treatment recommendations and negatively affect long-term disease management (Sahoo 
et al., 2022).  

Health literacy has been recognized as an essential factor supporting effective self-management among 
individuals with chronic diseases. It refers to an individual's ability to obtain, understand, evaluate, and apply 
health information to make appropriate health-related decisions (Harahap et al., 2025). With the rapid expansion 
of digital technology and online health information, the concept of health literacy has evolved into digital health 
literacy, which encompasses individuals' ability to access, understand, evaluate, and apply health information 
obtained from digital sources to make informed health decisions (Fitzpatrick, 2023). Adequate digital health 
literacy enables patients to identify reliable health information, understand treatment recommendations, and 
implement appropriate self-management strategies. Conversely, limited digital health literacy may hinder 
informed decision-making and reduce adherence to diabetes self-management. 

Previous studies have demonstrated that digital health literacy contributes to improved self-management 
behaviors and medication adherence among individuals with chronic diseases. Al-Qerem et al. (2024) reported 
that higher levels of health literacy were significantly associated with better medication adherence among 
patients with type 2 diabetes mellitus. Similarly, Febriani (2020) found that inadequate understanding of health 
information contributed to poor adherence, including irregular medication use and failure to follow healthcare 
recommendations. Tarigan et al. (2025) also reported that limited health literacy was associated with inadequate 
diabetes self-management, particularly in blood glucose monitoring and lifestyle modification. 

Despite these findings, evidence regarding the relationship between digital health literacy and comprehensive 
diabetes self-management adherence among patients with type 2 diabetes mellitus receiving primary healthcare 
services in Indonesia remains limited. Most previous studies have primarily focused on general health literacy 
or medication adherence, whereas studies specifically investigating digital health literacy and diabetes self-
management adherence using validated instruments in community health center settings are still scarce. 
Furthermore, limited evidence is available regarding how digital health literacy influences diabetes self-
management among patients receiving routine care at primary healthcare facilities. Addressing this research gap 
is important to provide evidence that can support the development of evidence-based nursing interventions and 
strengthen digital health education programs aimed at improving diabetes self-management. Therefore, this 
study aimed to examine the relationship between digital health literacy and diabetes self-management adherence 
among patients with type 2 diabetes mellitus at Mojolangu Community Health Center. 

 
Research Methodology   
  
This study employed an analytical correlational design with a cross-sectional approach to examine the 
relationship between digital health literacy and diabetes self-management adherence among patients with type 
2 diabetes mellitus. The study was conducted at Mojolangu Community Health Center, Malang, Indonesia, from 
March to April 2026. The study population consisted of registered patients with type 2 diabetes mellitus who 
routinely attended follow-up care at the health center. Participants were recruited using a consecutive sampling 
technique. The inclusion criteria were a confirmed diagnosis of type 2 diabetes mellitus, receipt of antidiabetic 
treatment for at least three months, age between 35 and 65 years, willingness to participate, and the ability to 
access digital health information. Patients with acute hypoglycemic conditions, impaired consciousness, or 
severe visual, hearing, or cognitive impairments that could interfere with questionnaire completion were 
excluded. A total of 115 eligible participants were enrolled in the study. 
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Digital health literacy was assessed using the Indonesian version of the Electronic Health Literacy Scale 
(eHEALS). The instrument consists of eight items rated on a four-point Likert scale, with total scores ranging 
from 8 to 32. Higher scores indicate higher levels of digital health literacy. Diabetes self-management adherence 
was measured using the Indonesian Diabetes Self-Management Instrument (IDN-DSMI), which comprises 35 
items covering self-integration, self-regulation, blood glucose monitoring, adherence to treatment 
recommendations, and interactions with healthcare providers and social support systems. Each item is scored 
on a four-point Likert scale ranging from never to always, resulting in total scores ranging from 35 to 140. 
Higher scores indicate better diabetes self-management adherence. 
 
The Indonesian version of the eHEALS underwent a standardized translation and back-translation process, 
followed by expert evaluation to ensure conceptual equivalence, cultural appropriateness, and linguistic 
accuracy. Evidence supporting the validity and reliability of both instruments has been reported in previous 
studies. In the present study, internal consistency reliability was assessed using Cronbach’s alpha, yielding 
coefficients of 0.842 for the eHEALS and 0.887 for the IDN-DSMI, indicating good reliability. 
 
Data were collected using self-administered questionnaires after participants received an explanation regarding 
the study procedures and provided written informed consent. Descriptive statistics were used to summarize 
participants’ demographic characteristics and study variables. Continuous variables were presented as means 
and standard deviations or medians and ranges, as appropriate, while categorical variables were summarized as 
frequencies and percentages. The relationship between digital health literacy and diabetes self-management 
adherence was analyzed using Spearman’s rank correlation coefficient (Spearman’s rho), as the variables were 
analyzed based on their total scores. A p-value of <0.05 was considered statistically significant. 
 
Ethical approval for this study was obtained from the Health Research Ethics Committee of Noor Huda Mustofa 
University (Approval No. 3168/KEPK/UNIV-NHM/EC/III/2026). Participation was voluntary, and written 
informed consent was obtained from all participants before data collection. Participants’ privacy and 
confidentiality were strictly maintained, and they were informed of their right to withdraw from the study at 
any time without any consequences. All research procedures were conducted in accordance with ethical 
principles, including beneficence, non-maleficence, justice, and respect for persons. 
 
 
Results 
 
A total of 115 patients with type 2 diabetes mellitus participated in this study. The demographic and clinical 
characteristics of the respondents are presented in Table 1. 
 
Table 1 shows that the majority of respondents were female (73.0%) and aged 55–65 years (53.9%). Most 
participants had completed primary education (37.4%), had been diagnosed with type 2 diabetes mellitus for 
less than five years (65.2%), and used oral antidiabetic medication (90.4%). Hypertension was the most 
frequently reported diabetes-related comorbidity (82.6%). Regarding blood glucose levels, 47.8% of 
participants had blood glucose levels ranging from 80 to 139 mg/dL. 
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Table 1 
Characteristics of the Respondents  (N=115) 

 
Characteristic n Percentage (%) 

Gender 
Female 
Male 

84 
31 

73.0 
27.0 

Age (years) 
35-44 
45-54 
55-65 

14 
39 
62 

12.2 
33.9 
53.9 

Education Level 
Primary School 

Junior High School 
High School/ Vocational School  

Bachelor’s Degree 

43 
12 
36 
21 

37.4 
10.4 
31.3 
20.9 

Duration of Type 2 Diabetes Mellitus (years) 
<5 

5-10 
>10 

75 
20 
20 

65.2 
17.4 
17.4 

Antidiabetic Medication 
Oral medication 

Injectable medication 

104 
11 

90.4 
9.6 

Diabetes-Related Complications/Comorbidities  
None 

Hypertension 
Other  

18 
95 
2 

15.7 
82.6 
1.7 

Blood Glucose Level (mg/dL) 
80-139 
140-199 

>200 

55 
32 
28 

47.8 
27.8 
24.3 

 
 
The descriptive statistics of the main study variables are presented in Table 2. 
 

Table 2 
Descriptive Statistics of the Study Variables (N = 115) 

 
Variables Mean (SD) Minimun Maximum 

Digital health Literacy (eHeals) 23.56 
(8.55) 8 32 

Diabetes self-management adherence (IDN-DSMI) 120.94 
(23.32) 60 140 

Table 2 presents the descriptive statistics of the study variables. The mean score of digital health literacy was 
23.56 (SD = 8.55), with scores ranging from 8 to 32. The mean score of compliance with type 2 diabetes mellitus 
management was 120.94 (SD = 23.32), with scores ranging from 60 to 140. 

Table 3 

Correlation Between Digital Health Literacy and Diabetes Self-Management Adherence 

Variables r p-value 
Digital health literacy and diabetes self-

management adherence  0.622 <0.001 

Table 3 demonstrates a significant positive correlation between digital health literacy and diabetes self-
management adherence among patients with type 2 diabetes mellitus (r = 0.622, p < 0.001). This finding 
indicates that higher digital health literacy is associated with better diabetes self-management adherence. 
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Discussion 

Digital health literacy has become an increasingly important component of chronic disease management as 
individuals increasingly rely on digital technologies to obtain health information and support everyday health-
related decision-making. For people living with type 2 diabetes mellitus, the ability to identify, understand, 
evaluate, and appropriately apply health information obtained from digital sources facilitates informed decision-
making across multiple aspects of diabetes self-management. Beyond improving access to health information, 
digital health literacy enables individuals to critically interpret available information and translate it into 
effective self-care practices that support long-term disease management. 

The present study demonstrated a significant positive association between digital health literacy and diabetes 
self-management adherence. Individuals with higher levels of digital health literacy were more likely to adhere 
to recommendations related to medication use, dietary management, physical activity, and blood glucose 
monitoring. These findings suggest that patients who are able to effectively access, understand, evaluate, and 
apply digital health information are better equipped to make informed decisions and consistently perform 
recommended self-management behaviors. The observed association is consistent with accumulating evidence 
indicating that digital health literacy plays an important role in improving self-management among individuals 
living with chronic diseases. Wu et al. (2022) reported that higher digital health literacy was associated with 
better self-management behaviors through greater patient engagement and more effective use of health 
information. Similarly, Chima et al. (2020) found that adequate health literacy encourages active participation 
in treatment decisions and improves adherence to prescribed therapies, whereas Heizomi et al. (2020) 
demonstrated that individuals with higher health literacy consistently exhibit better medication adherence. 
Furthermore, a systematic review and meta-analysis conducted by Kim et al. (2023) reported a significant 
positive correlation between digital health literacy and health-related behaviors (r = 0.31), confirming that 
digital health literacy serves as an important mechanism for translating online health information into practical 
self-care and disease management behaviors. 

The present findings are further strengthened by evidence from recent systematic reviews focusing specifically 
on individuals with type 2 diabetes mellitus. Butayeva et al. (2023) concluded that health literacy interventions 
significantly improved diabetes self-management adherence and contributed to better glycemic outcomes. Their 
review demonstrated that strengthening patients' ability to access, understand, evaluate, and use health 
information promotes positive behavioral changes across multiple domains of diabetes care, including 
medication adherence, dietary management, physical activity, and blood glucose monitoring. Likewise, 
Mukhtar et al. (2025) reported that digital health literacy interventions consistently improved self-management 
skills, medication adherence, self-efficacy, and clinical outcomes, including reductions in glycated hemoglobin 
levels among individuals with chronic diseases. Collectively, these findings indicate that digital health literacy 
functions as an enabling resource that supports informed decision-making and facilitates sustained diabetes self-
management adherence across different healthcare settings. 

Although the overall evidence strongly supports the benefits of digital health interventions, not all studies have 
demonstrated consistent improvements in medication adherence. McCabe et al. (2026), in a recent systematic 
review and meta-analysis, reported that digital health interventions did not produce a statistically significant 
overall improvement in medication adherence when compared with standard care. However, subgroup analyses 
showed that interventions delivered for at least six months resulted in significantly better adherence outcomes 
than shorter interventions. These findings suggest that the effectiveness of digital health interventions may 
depend not only on the availability of digital technologies but also on sustained patient engagement and 
continued behavioral reinforcement. This interpretation complements the findings of the present study by 
indicating that digital health literacy provides the necessary capability for effective self-management, whereas 
long-term engagement with digital interventions may further strengthen diabetes self-management adherence 
over time. 

An important contribution of the present study is that digital health literacy was associated with comprehensive 
diabetes self-management adherence rather than with a single self-care behavior. Effective management of type 



Jurnal Keperawatan Suaka Insan (JKSI) 
Volume 11, No 1, June 2026 
P-ISSN : 2527-5798, E-ISSN : 2580-7633 
   

Journal Homepage: https://journal.stikessuakainsan.ac.id/index.php/jksi/index 

164 

2 diabetes mellitus requires patients to make continuous decisions regarding medication adherence, dietary 
choices, physical activity, blood glucose monitoring, and regular communication with healthcare professionals. 
Therefore, the ability to effectively utilize digital health information may simultaneously influence multiple 
dimensions of self-management, highlighting digital health literacy as a comprehensive resource that supports 
long-term chronic disease management within primary healthcare settings. 

Several mechanisms may explain the positive association between digital health literacy and diabetes self-
management adherence observed in the present study. Individuals with adequate digital health literacy are 
generally more proactive in seeking health information, comparing information from multiple digital sources, 
and applying evidence-based recommendations to their daily self-care practices. Digital platforms provide 
immediate access to educational resources, practical recommendations, and disease-related information that 
enhance disease knowledge, strengthen self-efficacy, and support informed decision-making. Tennant et al. 
(2015) suggested that individuals who actively engage with digital health information are more likely to adopt 
positive health behaviors because continuous exposure to reliable information improves both health knowledge 
and confidence in self-management. This conceptual pathway is further supported by Kim et al. (2023), who 
demonstrated that digital health literacy serves as an important mediator linking online health information with 
health-promoting behaviors and disease management practices. Their findings indicate that individuals with 
higher digital health literacy are more likely to translate health information into sustainable behavioral changes 
that support long-term disease management. 

In the present study, many participants reported using widely accessible digital platforms, including WhatsApp, 
YouTube, and Facebook, to obtain health-related information. These platforms provide convenient 
opportunities for patients to access educational materials, practical recommendations, and peer experiences that 
reinforce their understanding of diabetes management. When information is obtained from reliable sources, 
repeated exposure through familiar digital platforms may strengthen patients' confidence and encourage greater 
adherence to recommended self-management behaviors. This finding suggests that commonly used 
communication platforms can serve as valuable channels for delivering diabetes education within community 
healthcare settings. 

Beyond information seeking, digital technologies also provide practical support for long-term disease 
management. Educational videos, mobile messaging applications, medication reminders, electronic health 
records, and digital self-monitoring tools enable patients to monitor their health status more consistently while 
maintaining regular communication with healthcare professionals. Consistent with these findings, Nikhoma et 
al. (2021) reported in a systematic review and meta-analysis that mobile application-based diabetes self-
management education and support significantly improved medication adherence, glycemic control, and overall 
diabetes self-management among adults with type 2 diabetes mellitus. Their review further demonstrated that 
digital applications incorporating medication reminders, blood glucose monitoring, dietary tracking, physical 
activity recording, and communication with healthcare providers achieved high levels of user engagement and 
contributed to meaningful improvements in clinical outcomes. Similarly, Mukhtar et al. (2025) concluded that 
digital health literacy interventions integrating interactive educational approaches, culturally tailored content, 
and digital monitoring tools improved self-management skills, medication adherence, self-efficacy, and clinical 
outcomes while reducing barriers to healthcare access. Together, these findings suggest that digital health 
literacy and digital health technologies complement one another by strengthening patients' capacity to maintain 
effective diabetes self-management adherence in everyday life. 

An important finding of the present study was that relatively high levels of digital health literacy were observed 
despite most participants being older adults with relatively low educational attainment. This finding suggests 
that digital health literacy may be influenced not only by individual characteristics but also by social and 
environmental factors. In many Indonesian families, relatives actively support older family members with 
chronic illnesses by assisting them in accessing digital technologies, searching for health information, and 
interpreting health-related content. Such family support may compensate for limited individual digital skills and 
facilitate access to reliable health information, thereby strengthening diabetes self-management adherence. This 
interpretation is consistent with the subgroup analysis reported by Kim et al. (2023), which demonstrated that 
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the association between digital health literacy and health-related behaviors was stronger among older adults 
than among younger individuals. These findings indicate that improving digital health literacy among older 
adults can produce meaningful behavioral benefits, particularly when family members provide ongoing support 
in accessing and utilizing digital health information. 

The characteristics of the study population may also have contributed to the observed association. Participants 
were recruited from individuals who routinely attended primary healthcare services, indicating regular 
interaction with healthcare professionals and repeated exposure to diabetes education. Continuous engagement 
with healthcare providers may reinforce patients' knowledge, strengthen motivation, and encourage sustained 
diabetes self-management adherence. Furthermore, individuals living with type 2 diabetes mellitus for longer 
periods or those with accompanying comorbidities often require continuous treatment and monitoring. These 
circumstances may motivate patients to seek additional health information through digital resources and become 
more actively involved in managing their condition, thereby further strengthening their digital health literacy 
and self-management behaviors. 

The findings of the present study can be interpreted within the framework of Orem's Self-Care Deficit Theory, 
which proposes that effective self-care depends on an individual's self-care agency, defined as the acquired 
capability to perform activities that maintain health, prevent complications, and manage chronic illness. 
According to Orem, self-care is a learned behavior that can be strengthened through education, guidance, and 
supportive nursing interventions. In the context of type 2 diabetes mellitus, digital health literacy may enhance 
self-care agency by enabling individuals to obtain, understand, evaluate, and appropriately apply health 
information from digital sources when making everyday health-related decisions. As patients become more 
knowledgeable and confident in managing their condition, they are more likely to perform essential self-care 
activities, including medication adherence, healthy dietary practices, regular physical activity, blood glucose 
monitoring, and regular communication with healthcare professionals. This interpretation is supported by 
Fereidooni et al. (2024), who applied Orem's Self-Care Theory and demonstrated that self-efficacy was an 
demonstrated determinant of self-care behaviors among individuals with type 2 diabetes mellitus. Their findings 
further emphasized that self-care is an acquired behavior that can be strengthened through patient education and 
empowerment, leading to better disease management. Therefore, improving digital health literacy may represent 
an effective nursing strategy to strengthen patients' self-care agency, enhance self-efficacy, and promote 
sustainable diabetes self-management adherence. 

 
Study Limitations 
 
This study has several limitations that should be acknowledged. First, the cross-sectional design precludes the 
establishment of causal relationships between digital health literacy and type 2 diabetes mellitus management 
adherence. Second, the reliance on self-reported questionnaires may have introduced response and recall biases. 
Third, digital health literacy was assessed using the eHEALS, which captures participants' perceived confidence 
rather than their objectively demonstrated digital health literacy skills. Consequently, the reported scores may 
not fully reflect participants' actual abilities to navigate and apply reliable digital health information in real-
world settings. Furthermore, the study observed that some younger participants experienced poor glycemic 
control and limited use of digital health information despite their age. This indicates that the utilization of digital 
health resources is likely influenced by unmeasured confounders, such as intrinsic motivation, health-seeking 
behaviors, previous digital experience, and individual comprehension levels. Future studies should employ 
longitudinal or interventional research designs to better evaluate the causal effects of digital health literacy on 
management adherence. Additionally, subsequent research would benefit from including a broader demographic 
and exploring other potential influencing factors, such as family support, socio-economic characteristics, and 
objective digital literacy measures, to provide a more comprehensive understanding of diabetes self-
management. 
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Conclusions 
 

This study demonstrates a significant positive association between digital health literacy and type 2 diabetes 
mellitus management adherence among patients at Mojolangu Community Health Center. Patients with higher 
digital health literacy are more likely to adhere to recommended management practices, indicating that the 
ability to access, understand, evaluate, and apply digital health information directly enhances their capacity to 
maintain effective self-care behaviors. These findings emphasize the necessity of integrating digital health 
literacy into routine community health nursing interventions. Healthcare professionals should leverage familiar 
digital platforms and actively involve family members to support older adults in navigating digital health 
information. Future research should prioritize longitudinal or interventional designs to further evaluate the long-
term effectiveness of digital health education on management adherence and clinical outcomes across diverse 
populations. 
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