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Patients managing Type 2 Diabetes Mellitus (T2DM) themselves are still key to
reducing morbidity, mortality, and complications. T2DM blood sugar regulation
is affected by several internal and environmental factors. This research aims to
investigate the extent of factors related to self-management techniques in T2DM
patients in Aceh Province, Indonesia. This study employed a cross-sectional
predictive correlational design and was conducted in a subdistrict of Banda Aceh.
This research sample has used the G*Power program, which indicated that there
were 118 T2DM patients. This study utilized a purposive sampling technique.
The Diabetes Self-Management Questionnaire (DSMQ), the Diabetes Mellitus
Self-Efficacy Scale (DMSES), and the RAND Health Support Questionnaire
(RAND SF-36). IBM SPSS Statistics 27 was used to perform the study's multiple
linear regression analysis. The findings of this study showed that greater
participation in the T2DM management education program was significantly
associated with improved self-management behaviors (f = 0.326, p <0.0001). In
contrast, lower levels of family support (f = -0.184, p = 0.030) and self-efficacy
(B=-0.172, p=0.048) were negatively associated with T2DM self-management.
The findings of this study showed that greater participation in the T2DM
management education program was significantly associated with improved self-
management behaviors (f = 0.326, p < 0.0001). In contrast, lower levels of
family support (f = -0.184, p = 0.030) and self-efficacy (f = -0.172, p = 0.048)
were negatively associated with T2DM self-management behaviors. For this
research, a continuous T2DM self-management education program for families
and counselor nurses is recommended.
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1. Introduction

The health of the world's population is still at risk due to Type 2 Diabetes Mellitus (T2DM). In every
country, the number of people with T2DM has been rising annually. About 90% of all occurrences of diabetes
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are type 2 diabetes, making it the most prevalent kind. T2DM, which was formerly more prevalent in older
adults, is now rising among children, adolescents, and younger adults as a result of obesity, sedentary lifestyles,
and poor diets. These factors are linked to physical activity and diet and are linked to urbanization and
development (International Diabetes Federation, 2025). According to the International Diabetes Federation,
there will be 700.2 million people with T2DM globally by 2045, up from 463 million in 2019 (Saeedi et al.,
2019). According to the International Diabetes Federation (2021), the prevalence of diabetes patients increased
from 6.2% in 2019 to 2021, with the United States, China, India, and Pakistan having the highest rates.
According to the International Diabetes Federation (IDF), Indonesia had approximately 20.4 million people
living with diabetes in 2024, ranking fifth worldwide. This number is projected to increase to 28.6 million by
2050 (International Diabetes Federation, 2025).

Annually, millions die to T2DM, with complications adversely impacting health, well-being, and financial
stability. Patients with T2DM experience mortality due to coronary heart disease, and the incidence of chronic
kidney failure continues to rise (Pavkov & Miyamoto, 2023). A high Body Mass Index (BMI) combined with
hypertension and hyperlipidemia, as well as the prevalence of microvascular complications associated with
T2DM, such as peripheral neuropathy, albuminuria, and chronic kidney disease (17.2%), are characteristics of
T2DM patients in Indonesia; more than 70% of individuals with T2DM take metformin and sulfonylureas, and
macrovascular consequences include heart failure (26.2%) and coronary artery disease (Soeatmad;ji et al.,
2023). Appropriate self-management behavior can prevent and lessen complications of T2DM.

The self-management behavior of T2DM patients is still relatively low in Indonesia, especially in Aceh
province, which is linked to the rising rates of morbidity, mortality, and complications that occur annually and
are more closely associated with the factors that influence T2DM patients' self-management behavior in blood
glucose control. Challenges in self-management behavior for T2DM are highly varied, including factors
related to T2DM patients with low health literacy, cultural beliefs, mental health issues, and difficulties in
lifestyle changes; social pressures such as financial limitations, family support problems, and lack of social
support; and system-level barriers including inadequate access to resources, insufficient diabetes education,
and insensitivity of healthcare providers (Desse et al., 2024; Mahlare et al., 2023; Whittemore et al., 2019;
Yimer et al., 2025).

T2DM remains a major health problem with harmful consequences for the people of Aceh. High morbidity
and mortality occur annually due to complications caused by T2DM in Aceh. The phenomenon of T2DM in
Aceh is caused not by many factors but rather by a combination of several factors, especially T2DM self-
management behavior and demographic factors. Previous studies in Indonesia have primarily examined
diabetes self-management using descriptive approaches. However, limited evidence is available regarding the
relative contributions of education, family support, and self-efficacy using multivariate predictive modeling,
particularly in Aceh. Furthermore, Aceh Province has distinctive cultural and social characteristics, as the
majority of its population is Muslim and community behaviors are strongly influenced by local traditions and
social norms. In addition, Aceh differs from other regions in Indonesia in terms of its geography, culture, social
structures, and healthcare system. Therefore, this study aims to identify the predictors of diabetes self-
management behaviors among patients with T2DM in Aceh, Indonesia.

2. Methods

This study employed a cross-sectional predictive correlational design. The Strengthening The Reporting
of Observational Studies in Epidemiology (STROBE) was followed by this study design. This study was
conducted at a subdistrict in Banda Aceh municipality, i.e., Baiturrahman. This study's sample search and
direct distribution of questionnaires to T2DM patients as outpatients in the Baiturrahman subdistrict took place
between December 2022 and May 2023. This study used a purposive sampling technique, with inclusion
criteria including age over 19 years and T2DM duration of less than 15 years, whereas exclusion criteria
included T2DM patients with macro and microvascular problems and diminished consciousness. To improve
data dependability and eliminate sample bias, researchers relied on patient medical record reports
demonstrating compliance with the inclusion criteria. This study's sample size is based on the G¥*Power
application, with an effect size f> of 0.15, an a error probability of 0.05, a power value (1- error prob): 0.8,
and 10 total predictors. The sample size was 118 T2DM patients.

The instrument in this study used demographic data on respondents' characteristics related to T2DM self-
management behavior at a subdistrict in Banda Aceh municipality, i.e., Baiturrahman, such as age, marital
status, last level of education, occupation, duration of T2DM, Body Mass Index (BMI), and whether they had
ever attended T2DM education. The Diabetes Self-Management Questionnaire (DSMQ), a self-report
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questionnaire to evaluate the level of self-management of DM disease, was used to assess T2DM self-
management, with glucose management, diet control, physical activity, and services studied as subvariables.
The MCCS Group's Diabetes Mellitus Self-Efficacy Scale (DMSES) was used to assess self-efficacy. The
RAND Health Support Questionnaire was used to evaluate family support.

The Diabetes Self-Management Questionnaire (DSMQ) demonstrated good reliability, with a Cronbach’s
a of 0.84, and has been reported as a valid instrument (Schmitt et al., 2013). The Diabetes Management Self-
Efficacy Scale (DMSES) also showed strong reliability, with a Cronbach’s a of 0.89, and good validity, as
evidenced by a Pearson’s correlation coefficient of —0.46 (p < 0.0001) when compared with the Diabetes
Problem Areas Scale, confirming its criterion validity (Sturt et al., 2010). Additionally, the RAND Health
Support Questionnaire, particularly the RAND SF-36, demonstrated high reliability with Cronbach’s a values
ranging from 0.81 to 0.95 and adequate construct validity, indicated by a Pearson’s r value greater than 0.1548
(Ramadhanty et al., 2019).

The study’s multiple linear regression analysis was carried out utilizing the IBM SPSS Statistics 27
computerized statistical analysis application. This study used multiple linear regression analysis to examine
the relationship between self-management and demographic data (age, gender, marital status, highest
education, occupation, duration of type 2 diabetes, BMI, height, and attendance at T2DM education), family
support, and self-efficacy in T2DM patients. The method contains an explanation of how the research was
conducted. This study was conducted in accordance with the ethical principles outlined in the World Medical
Association’s Code of Ethics (Declaration of Helsinki). Ethical approval was obtained from the Research
Ethics Committee of the Faculty of Nursing, Universitas Syiah Kuala (Research Code: 111060181022;
Approval Date: November 8, 2022). All participants provided written informed consent prior to participation.

3. Results

Table 1 presents the study's findings, which included a total of 118 research samples with a mean age of
57.82 (SD = 8.912). The majority of responders were female (74.8%), and 78.0% were married. The majority
(72.9%) of respondents had a secondary education. Respondents were mostly self-employed (43.2%), had a
maximum T2DM duration of 1-5 years (94.1%), had a mean BMI of 22 (range: 17—40), and half participated
in T2DM management education (50%). The self-management behavior range was 31 (minimum value 17;
maximum value 48), the self-efficacy range was 30.69 (SD=4.624), and the family support range was 28
(minimum value 26; maximum value 54).

Table 1 The distribution of characteristics among T2DM respondents by T2DM Self-Management behaviors

(N=118).
Respondents Characteristics f % Range Mean+ SD
(Min-Max)
Age 57.82+£8.912
Gender Male 30 25.4
Female 88 74.6
Marital status Single 12 10.2
Married 92 78.0
Widow/widower 14 11.9
Highest level of education Not school 1 0.8
Primary education 15 12.7
Secondary education 86 72.9
Higher education 16 13,6
Occupation Unemployed 13 11.0
Farmer or laborer 7 5.9
Housewife 44 373
Self-employed 51 43.2
Civil servant 3 2.5
Duration of Suffering from  <I year 7 5.9

T2DM 1-5 years 111 94.1
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Table 1 Continued

Respondents Characteristics f % Range Mean= SD
(Min-Max)
>5 year 0 0
Body Mass Index (BMI) 22 (17-40)
Participated in the T2DM Yes 59 50.0
Management Education Never 59 50.0
Program
Self-management behavior 31 (17-48)
Self-efficacy 30.69 (4.624)
Family support 28 (26-54)

3.2. Bivariate Selection

Table 2 shows the results of a significant relationship between T2DM self-management behaviors and the
variables of self-efficacy (p value < 0.005), family support (p value < 0.022), and participation in the T2DM
management education program (p value < 0.009). However, this study did not show a significant relationship
between the variables of age (p value < 0.233), BMI (p value < 0.471), marital status (p value <0.701), highest
level of education (p value < 0.727), occupation (p value < 0.626), duration of suffering from T2DM (p value
< 0.626), and gender (p value < 0.320).

Table 2 Analysis of the relation between age, Body Mass Index (BMI), self-efficacy, family support, marital
status, highest level of education, occupation, duration of suffering from T2DM, gender, participated in the
T2DM management education program, and T2DM self-management behaviors (N = 118)

Variables p-value
Age? 0.233
Body Mass Index (BMI)? 0.471
Self-efficacy® 0.005
Family support® 0.022
Marital status® 0.701
Highest level of education® 0.727
Occupation® 0.626
Duration of Suffering from T2DM?" 0.626
Gender® 0.320
Participated in the T2DM Management Education Program® 0.009

a: pearson; b: ANOVA; c¢: Independent-T test; Dependent variable: self-management

3.3. Multivariate Modeling

Table 3 shows that the second model is consistent with the multiple linear regression analysis. The
independent variables included in the regression are self-efficacy, family support, and participation in the
T2DM management education program. The table model summary shows that the coefficient of determination
(R square) is 0.205, which means it can explain 20.5% of the variation in the dependent variable, T2DM self-
management. In other words, these three variables (self-efficacy, family support, and participation in the
T2DM management education program) can explain 20.5% of T2DM self-management behaviors. Although
the model explains 20.5% of the variance, this suggests that diabetes self-management behavior may also be
influenced by other unmeasured psychosocial and system-level factors. T2DM self-management behaviors =
39.141 + 3.549 Participated in the T2DM Management Education Program - 0.203 self-efficacy, - 0.149 family
support.

The formula shows that for every 1-point increase in participation in the T2DM management education
program, self-management behavior will increase by 3.549 after controlling for self-efficacy and family
support. T2DM self-management behaviors with lower self-efficacy will decrease by 0.203 points after
controlling for participation in the T2DM management education program and family support. For every 1-
point decrease in family support, self-management behaviors will decrease by 0.149 points after controlling
for participation in the T2DM management education program and self-efficacy. The predictive factors in this
study indicate that the most influential variable on T2DM self-management behavior is participation in the
T2DM management education program (B=0.326). Results from the study demonstrate that high engagement
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in the T2DM education program significantly predicts better self-management behavior (B = 0.326, p <
0.0001). In contrast, limited family support (p =—0.184, p = 0.030) and reduced self-efficacy (B =-0.172,p =
0.048) negatively influence self-management among individuals with T2DM.

Table 3 Multiple linear regression model for predictive factors affecting T2DM self- management behaviors

(N=118)
Model/ Variable R Unstandardized Standardized
Square Coefficients Coefficients p-value
(R?) B s
1 (Constant) 0.206 37.978 0.000
- Age 0.019 0.031 0.714
- Participated in the T2DM 3.501 0.322 0.000
Management Education
Program -0.200 -0.169 0.053
- Self-efficacy -0.148 -0.183 0.031
- Family support
2 (Constant) 0.205 39.141 0.000
- Participated in the T2DM 3.549 0.326 0.000
Management Education
Program
- Self-efficacy -0.203 -0.172 0.048
- Family support -0.149 -0.184 0.030

a: Dependent Variable: T2DM self-management behaviors

4. Discussion

The findings of this study indicate that age is not significantly associated with self-management behaviors
among individuals with T2DM. This aligns with prior research demonstrating that age does not meaningfully
predict T2DM self-management (Fatharani et al., 2024; Sudyasih et al., 2021). Recent evidence further
suggests that internal and psychological factors, such as self-efficacy, diabetes related knowledge, and
motivation—exert a stronger influence on self-management than age (Fadli et al., 2023; Khavere et al., 2025;
Mekonnen & Hussien, 2021; Oo et al., 2023). Similarly, this study found no substantial association between
BMI and self-management behaviors in T2DM patients. Existing literature supports this conclusion, noting
that BMI is a weak predictor of self-management, as behavioral and contextual factors—including diet,
physical activity, health literacy, and social support play a more decisive role (Afshari et al., 2021; Almomani
& Al-Tawalbeh, 2022; Malini et al., 2025). Although BMI has been linked to metabolic syndrome in T2DM
populations (Alsaidan et al., 2024), metabolic syndrome itself shows minimal correlation with self
management behaviors. The results also demonstrate that educational attainment is not a strong determinant
of T2DM self-management. Instead, diabetes-specific knowledge, health literacy, and self efficacy emerge as
more influential predictors of effective self care, independent of formal education level(Diontama et al., 2025;
Khatoon et al., 2025; Nadatien et al., 2024). While patient education remains essential for improving self-care
practices, adherence to diet, physical activity, and follow up recommendations continues to be challenging
across educational backgrounds (Eroglu & Sabuncu, 2021; Syaharuddin et al., 2025). Finally, the study found
that duration of illness is not substantially correlated with T2DM self management behaviors, consistent with
evidence showing that length of diagnosis does not predict overall self management once psychosocial factors
are considered (Azami et al., 2021).

The greatest influence on the final model of multiple linear regression variables on T2DM patient self-
management is the one with the highest beta coefficient: attending T2DM education. This study discovered an
association between patients who attend T2DM education and T2DM self-management behavior. (Ojo et al.,
2023). According to the findings of a systematic review conducted by Bekele et al. (2021) approximately 85%
of studies found that Diabetes Self-Management Education (DSME) is effective in lowering HbAlc among
T2DM patients. To avoid complications, diabetic patients should be educated about the importance of T2DM
self-management in controlling their blood glucose levels, with a focus on lifestyle management, such as diet
control and physical exercise. Diabetes education not only improves knowledge and skills, but also changes
patient behavior, increases motivation to comply with therapy recommendations, improves quality of life,
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builds partnerships in the treatment process, prepares patients for self-care, increases cardiovascular risk
factors awareness, and improves psychological adaptive coping (Swiatoniowska et al., 2019). Self-
management education for regulating blood glucose levels is required in T2DM patients in order to reduce
problems.

The third component examined in this study is family support. More frequent engagement in diabetic self-
management behaviors was substantially associated with higher levels of family support and self-efficacy
(Hiefner et al., 2024). Family support, according to Gavin et al. (2011) is a complex system that can be
influenced by the patient's relationship with their family members, as well as the family's capacity and
motivation to support or direct T2DM self-management behaviors. Patoding et al. (2024) discovered a
relationship between family support in four dimensions: emotional, instrumental, informational, and
appreciative, and self-management behavior in T2DM patients. Family support improves healthy eating habits
and types, increases cognitive support, self-efficacy, psychological well-being, and blood glucose control.
Nurhayati et al. (2023) reported that knowledge, the ability to undertake activities, family support, and self-
efficacy all influence T2DM self-management. Family support improves self-management behavior in T2DM
patients by completely mediating family function; it also partially mediates the relationship between self-
management behavior and family self-efficacy (Tang et al., 2023; Zhu et al., 2024). Family support is the most
essential aspect for T2DM patients from Asian cultural backgrounds when considering alternative therapy
choices for T2DM treatment and care (Lee et al., 2024). Nonetheless, the findings of Fajariyah et al. (2023)
suggest that there is no correlation between familial support and the quality of life of individuals suffering
from diabetic ulcers. However, excessive and overly protective family support can lead to a decline in the self-
management behavioral abilities of T2DM patients due to excessive dependence, psychological impact, and
unhealthy family dynamics, which can hinder the patient's autonomy and ability to solve their problems
independently (Mayberry & Osborn, 2014; Rose et al., 2022).

The study found an association between T2DM patients' self-management techniques and their level of
self-efficacy. Self-efficacy refers to people with T2DM's confidence and ability to improve their diabetic self-
management practices by overcoming problems and barriers, as well as their drive and perseverance to control
blood glucose levels. Self-efficacy is one of the most essential variables in modifying the behavior of T2DM
patients. D’Souza et al. (2017) discovered that poor blood glucose control in adult T2DM patients is connected
with low self-efficacy and self-care behavior. T2DM patients' self-efficacy can motivate them to practice
successful self-management. Wang et al. (2023) discovered that self-efficacy was substantially allied with self-
management behavior in patients without T2DM stress but not with self-management behavior in patients with
T2DM stress. Nurses should design and conduct nursing interventions for T2DM patients with low self-
efficacy, including health education and consultation. Low self-efficacy is a significant predictor of poor self-
management in patients with T2DM because a lack of confidence in one's ability to perform necessary self-
care tasks leads to lower adherence to treatment plans, poor blood sugar control, and a reduced quality of life
(Al-Khawaldeh et al., 2012).

5. Research Limitations
This study has several limitations, including the use of a cross-sectional design and a sample restricted to
the Aceh region, which may limit the generalizability of the findings.

6. Conclusion

Internal and external factors have a substantial impact on self-management behaviors in T2DM patients.
The study's findings revealed a relationship between T2DM patients' self-management practices, self-efficacy
aspects, family support, and participation in T2DM education. The most influential factor in T2DM self-
management behavior was participation in T2DM education. The study concluded that in order to improve
T2DM patients' self-management behaviors, a continuous T2DM self-management education program
including families and counselor nurses is essential.
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