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Background: Type 2 diabetes mellitus (T2DM) is a global health problem with an
increasing prevalence. Most related studies focus on Diabetes Self-Management
(DSM) in urban populations or general contexts, leaving a gap in understanding the
specific factors affecting DSM among rural T2DM patients. Therefore, there is
limited understanding of the factors that influence DSM in rural T2DM patients.
Purpose: This study aimed to investigate DSM in rural T2DM patients and its
associated factors

Methods: This study employed a cross-sectional design. The samples involved 146
patients with T2DM from the community health center in Ogan Komering Ulu
Regency, Indonesia, selected using a simple random sampling technique. Diabetes
Knowledge Questionnaire (DKQ), Diabetes Management Self-Efficacy Scale
(DMSES), Hensarling Diabetes Family Support Scale (HDFSS), and Diabetes Self-
Management Instrument (DSMI) were used for data collection. The t-test, ANOVA,
Pearson correlation, and multiple linear regression were used to analyze the data.
Results: The study found a significant relationship between gender (p=0.001),

knowledge (p=0.001), self-efficacy (p=0.001), and family support (p=0.032) with
DSM in rural T2DM patients. However, the multiple regression analysis revealed
that self-efficacy (=0.392, p=0.001), gender (f=0.283, p=0.001), and duration of
DM (B=-0.189, p=0.012) significantly affected DSM in patients with T2DM in rural
areas, explaining 28 percent of the variance (R2=0.280).

Conclusion: The results indicated a significant relationship between gender,
knowledge, self-efficacy, and family support with DSM in T2DM patients in rural
areas, with self-efficacy being the most dominant factor affecting DSM. This study
recommends that community nurses can play a pivotal role in designing and
implementing interventions enhancing self-efficacy. Additionally, the involvement
of PROLANIS, collaborating with key community figures, is crucial to increasing
community participation and support for effective diabetes self-management.
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1. Introduction

The increasing prevalence of Type 2 Diabetes Mellitus (T2DM) is becoming a global disease
burden and is recognized as a serious public health problem with a significant impact on human
life (Khan et al.,, 2020). It is estimated that 529 million adults are living with diabetes,
representing 10.5% of the global population (International Diabetes Federation [IDF], 2021).
Worldwide, an estimated 176.6 million individuals with diabetes reside in rural areas, reflecting
a global prevalence of 8.3% as of 2021 (IDF, 2021). In the United States, rural areas have been
found to have a higher burden of T2DM compared to urban areas (Dugani et al., 2021). This
phenomenon is also evident in Indonesia, where there has been a significant increase in diabetes
cases, particularly in rural regions (Ministry of Health, Republic of Indonesia [MoHRI], 2024).

T2DM cases have become a focus of healthcare as one of the highest causes of death in
Indonesia (Hidayat et al., 2022). Recent data show a significant increase in the population with
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diabetes (MoHRI, 2024). Also, it is noteworthy that the prevalence of T2DM increased
significantly from 10.9% in 2018 to 11.7% in 2023 among the population aged 15 years and older,
as measured by blood sugar levels. These figures highlight a notable increase, suggesting a rise of
approximately 0.8% in new cases among people with diabetes in Indonesia during this period.
However, the prevalence of T2DM patients living in rural areas (11.2%) is slightly lower than in
urban areas (12.1%) (MoHRI, 2024).

Although the data in Indonesia show that the number of people with T2DM is lower in rural
areas than in cities, it should be noted that the number of T2DM cases in rural areas continues to
increase (MoHRI, 2024). A previous study conducted by Asril et al. (2020) in rural Bali found
that lifestyle behaviors in rural communities play a crucial role in the management and prevention
of T2DM. In addition, there is limited knowledge about diabetes in rural areas, particularly in the
rural regions of West Kalimantan, Indonesia (Damhudi et al., 2021). Kristina et al. (2020)
reported that rural communities in Indonesia tend to have less knowledge about T2DM
management, which is closely associated with lower education levels in these communities.

Rural areas have unique challenges in diabetes care (Ma et al., 2023). Limited access to case
detection is a gap to consider (Timm et al., 2020). Patients with T2DM in rural areas face
challenges related to accessing healthcare over longer distances (Dugani et al., 2021), maintaining
continuity of care (Oh, 2022), and a limited number of healthcare professionals (Jin et al., 2017).
It is predicted that this pattern will continue unless the patients can effectively manage their self-
care (Alodhayani et al., 2021). In Indonesia, programs such as PROLANIS (chronic disease
management program) have been implemented in community health centers to address these
gaps (Fadlilah et al., 2024; Mubarak et al., 2024). However, its effectiveness in rural areas
requires further investigation.

Self-care management in diabetes is an effective way to minimize the risk of complications
and to improve the patient’s quality of life (Bhunga et al., 2023; Chen et al., 2022). Prior research
by Alsayed Hassan et al. (2022) in Qatar reported that patients with DM who have poor self-care
management are associated with a poor quality of life. Self-care management in patients with
T2DM can be affected by knowledge (Phoosuwan et al., 2022), self-efficacy (Hurst et al., 2021),
and family support (Keke & Quinn, 2020).

There have been extensive studies on Diabetes Self-Management (DSM) conducted in urban
areas of Indonesia, with a focus on urban populations. A study by Kurnia et al. (2017) in Malang
City found that diabetes management in adults with T2DM can be improved by enhancing self-
efficacy and situational influences. Another study by Ulfah et al. (2022) in the same city also
showed that self-care behavior among diabetes patients is significantly associated with the
duration of diabetes, illness perception, family support, and community support. In addition,
Rachmawati et al. (2019), in their study in Depok City, found a significant correlation between
diabetes literacy and DSM in older people with T2DM. The limited number of studies on DSM in
rural areas highlights the limitations and unaddressed gaps in Indonesia.

The care of people with diabetes in rural areas is essential because it requires long-term
disease management (McAlexander et al., 2022). The increase in diabetes cases in rural areas
needs to be highlighted to explain sustainable care behaviors. Limited availability of structured
diabetes education programs specifically tailored for rural communities further exacerbates the
issue. To date, there have been limited studies on the factors related to DSM in rural areas of
Indonesia. This study is well-suited to the context of rural areas, increases patient understanding,
and facilitates more effective self-care management of diabetes in these areas. Therefore, this
study aimed to analyze some factors that influence DSM in T2DM patients in rural areas.

2. Methods
2.1. Research design

This study used a cross-sectional design to examine the association between knowledge, self-
efficacy, family support, gender, education, and duration of DM towards DSM and to identify the
factor that most dominantly affects DSM in patients with T2DM in rural areas.

2.2. Setting and samples

This study was conducted at a community health center in Ogan Komering Ulu Regency,
South Sumatra Province, Indonesia. G¥Power 3.1 was used to calculate the sample size (f2=0.15;
a=0.05, and power (1-f)=0.95). A medium effect size (f2=0.15) was deemed appropriate to detect
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meaningful relationships between the variables while maintaining a balance between statistical
power and sample size requirements (Cohen, 2013). Considering six independent variables, the
calculated total sample size was determined to be 146 respondents. Sample selection was done
using simple random sampling. Respondents were selected from this sample using randomization
techniques with an Excel formula. The inclusion criteria for respondents in this study were: 1) age
>19 years; 2) patients with T2DM without acute complications; 3) willing to participate as
respondents; and 4) able to read Bahasa Indonesia. The exclusion criteria included patients who
experienced a decrease in health status (such as shaking, dizziness, or weakness).

The determination of the research area refers to the regulation of the Minister of Health of
the Republic of Indonesia No. 43 of 2019, which includes the characteristics of community health
centers in rural areas. These areas should meet at least 3 out of the 4 criteria, namely: 1) more
than 50% of the population is engaged in the agricultural or maritime sector; 2) it has facilities
including schools with a radius of more than 2.5 km, markets and urban areas with a radius of
more than 2 km, hospitals with a radius of more than 5 km, and it does not have facilities in the
form of hotels; 3) households with electricity coverage are less than 90%; and 4) there is road
access and transportation to the facilities mentioned in number 2 (Minister of Health the Republic
of Indonesia, 2019).

2.3. Measurement and data collection

The study used four questionnaires and sociodemographic questions to measure its variables.
The sociodemographic questions included initial name, gender, education, and T2DM duration.
Permission to use the questionnaires was obtained. The first questionnaire was the Diabetes
Knowledge Questionnaire (DKQ) developed by Garcia et al. (2001) to measure diabetes-related
knowledge. This questionnaire, originally in English and Spanish, consisted of 24 questions with
“yes”, “no”, and “don’t know” response options. Items were scored as correct or incorrect, and the
correct items were summed to obtain a total score. The measurement results were expressed as a
total score ranging from o to 24. Subsequently, the score was converted into a percentage by
dividing the number of correct answers by the total number of questions and multiplying by 100.
Based on the percentage scores, participants’ knowledge levels were categorized into three
groups: poor knowledge (<55%), fair knowledge (56—75%), and good knowledge (76—100%). This
study used the Indonesian version of the questionnaire by Zakiudin et al. (2022). The DKQ was
considered valid, as all 24 items had item-total correlation coefficients (r) greater than the r table
value of 0.334, indicating acceptable construct validity (Zakiudin et al., 2022).

The second questionnaire was the Diabetes Management Self-Efficacy Scale (DMSES) used
to measure diabetes management self-efficacy (Sturt et al., 2010). Originally written in English,
this questionnaire consisted of three dimensions: magnitude, strength, and generality, which
were incorporated into 16 question items. The scale used a Likert scale ranging from 1 to 5
(1=unsure, 2=less sure, 3=fairly sure, 4=sure, and 5=very sure), with the highest score of 80 and
the lowest score of 16. The final result indicated that the higher the respondent’s score, the higher
the self-efficacy. In this study, an Indonesian version adapted by Clara (2014) was used. All
question items were valid, with item-total correlation coefficients exceeding the r table value of
0.361, and reliable with a Cronbach’s alpha value of 0.865 (Clara, 2014).

The third questionnaire was the Hensarling Diabetes Family Support Scale (HDFSS) by
Hensarling (2009), which measures the perceived family support of adults with T2DM. It
consisted of emotional, reward, instrumental, and informational dimensions, with a total of 29
question items. The scale used a Likert scale (1=never, 2=rarely, 3=often, and 4=always). The
lower the score, the lower the family support for diabetics is, and vice versa. This study used the
Indonesian version of the questionnaire by Yusra (2011), in which all item-total correlation
coefficients exceeded the r table value of 0.361, indicating acceptable validity. The instrument also
demonstrated high internal consistency with a Cronbach’s alpha coefficient of 0.96 (Yusra, 2011).

The fourth questionnaire was the Diabetes Self-Management Instrument (DSMI), developed
by Lin et al. (2008), to measure self-management in adults with T2DM. Originally written in
English, this questionnaire consisted of 35 question items with four response options using a
Likert scale ranging from 1 (never) to 4 (always). The DSMI included five subscales: self-
integration (10 items), self-regulation (9 items), interaction with health professionals and
significant others (9 items), self-monitoring blood glucose (4 items), and adherence to the
recommended therapy (3 items). The total score for the instrument ranges from 35 to 140, with
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higher scores representing a higher frequency of self-management activities. This study used the
Indonesian version of the questionnaire by Rahayu and Chen (2020), known as the IDN-DSMI,
with a Cronbach’s alpha of 0.96 for the overall instrument and 0.84-0.93 for the subscales. The
construct validity was supported by confirmatory factor analysis (CFA), with composite reliability
(CR) values ranging from 0.83 to 0.93 and average variance extracted (AVE) ranging from 0.38
to 0.66 across the five domains (Rahayu & Chen, 2020).

The researchers collected the data from December 2023 to January 2024. Participants were
invited to participate in the study, and the primary researcher obtained informed consent before
distributing the questionnaires. Before distribution, the researcher explained the study’s title,
objectives, and eligibility criteria to the participants. They were also assured of the confidentiality
of their information, their right to withdraw from the study at any time before data collection was
completed, and the low-risk nature of the study was emphasized.

2.4. Data analysis

Data entry and analysis were conducted using the Statistical Package for Social Sciences
(SPSS) version 21. Frequency, percentage, mean, and standard deviation were used to describe
the data. The data normality was tested using the Kolmogorov-Smirnov test, and the results
showed that the data were normally distributed (p>0.05). Therefore, an ANOVA test was used to
analyze significant differences in knowledge and education regarding DSM. An independent t-test
was used to analyze significant differences between gender and duration of DM on DSM, and
Pearson product-moment correlation was used to assess the relationships between self-efficacy
and family support on DSM. A multiple linear regression test was also conducted to identify
significant influencing factors. Results were considered statistically significant at an alpha <0.05.

2.5. Ethical consideration

This study received ethical approval from STIKes Alifah Padang with the reference number
000100/KomiteEtikPenelitianSTIKesAlifahPadang/2024. Prior to data collection, the
researchers ensured that respondents were fully informed about the study and their rights to
participate in the study before they signed the informed consent form.

3. Results
3.1. Characteristics of respondents and their relationships with DSM

The demographic characteristics of the respondents are shown in Table 1. Most respondents
were female (57.7%), had a secondary education level (58.2%), had a duration of T2DM >5 years
(60.3%), and had sufficient knowledge about diabetes (50.7%). The mean of self-efficacy score
and family support score were 46.62(13.36) and 69.19(16.69), respectively. Bivariate analysis of
the factors showed that knowledge, gender, self-efficacy, and family support were significantly
related to DSM in patients with T2DM in rural areas (p<0.05) (Table 1).

Table 1. Characteristics of respondents and their relationships with DSM (n=146)

Characteristics f(%) Mean (SD) MeESIE/ISD) r/t/F p
Gender
Female 84(57.5) 67.12(21.19) t=-3.74 0.001
Male 62(42.5) 79.32(18.07)
Education
Higher 12(8.2) 76.08(16.25) _
Secondary 85(58.2) 71.35(22.03) F=o0.31 0.731
Elementary 49(33.6) 73.02(73.02)
Duration of T2DM
<5 years 58(39.7) 74.90(19.34) t=122  0.221
>5 years 88(60.3) 70.59(21.58)
Knowledge
Poor 40(27.4) 67.10(23.61) _
Fair 74(50.7) 7854(17.20) T =755 0001
Good 32(21.9) 64.38(20.62)
Self-efficacy 46.62(13.36) r=0.39 0.001
Family Support 69.19(16.69) r=0.17 0.032

Note. F=one-way analysis of variance; t=independent t-test; r=Pearson product moment correlation
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3.2. Factors affecting DSM in patients with T2DM in rural areas

Before conducting the multiple linear regression, the researchers tested the assumptions of
linearity, independence, homoscedasticity, and normality, and confirmed that all of these
assumptions were met. As presented in Table 2, the regression model showed that self-efficacy
(B=0.392, p=0.001), gender ($=0.283, p=0.001), duration of T2DM (p=-0.189, p=0.012), and
family support (f=0.126, p=0.084) significantly influenced DSM. Self-efficacy was also found to
have the most significant influence on DSM of all the factors, as it had the largest f-value of 0.392.
The model explained that 28% of the variance in DSM in T2DM patients in rural areas was
affected by these factors. This means that these factors could predict 28% of the variation in DSM.
Other factors explained the remaining 72%.

Table 2. Multiple linear regression model of diabetes self-management in rural areas (n=146)

Factors B Std.Error B t p R2
(Constant) 40.253 9.473 - 4.249 0.001
Self-Efficacy 0.609 0.113 0.392 5.382 0.001
Family Support 0.157 0.090 0.126 1.741 0.084 0.280
Gender 11.845 3.039 0.283 3.898 0.001
Duration of T2DM -8.007 3.132 -0.189 -2.557 0.012

4. Discussion

This study investigated the associated factors of Diabetes Self-Management (DSM) in T2DM
patients in rural areas. The results showed a significant relationship between gender, knowledge,
self-efficacy, family support, and DSM in T2DM patients in rural areas. However, the multiple
linear regression analysis, as indicated by the equation model, showed that self-efficacy, sex,
duration of T2D, and family support significantly influenced DSM in patients with T2D in rural
areas. Additionally, our analysis highlighted self-efficacy as the most dominant factor influencing
DSM in T2DM patients in rural areas.

In terms of gender, this study found that male respondents had a higher mean score of DSM
compared to female respondents. Males' higher DSM scores could reflect greater confidence or
autonomy in managing their condition. Conversely, the lower scores among females may indicate
gender-based disparities in health behavior, where females may face more obstacles in
consistently applying DSM practices (Guo et al., 2024). These obstacles may be influenced by
treatment, diabetes knowledge, perceived benefit, perceived self-efficacy, social support, and
situational influences (Kurnia et al., 2017). Therefore, the relationship between gender and DSM
in this context highlights the need for tailored health education and support strategies that
consider gender-specific challenges to improve diabetes outcomes for both females and males
(Ciarambino et al., 2022).

This study also revealed that knowledge, self-efficacy, and family support were significantly
associated with DSM. Regarding the relationship between self-efficacy and DSM, the study’s
results align with a study in Malaysia conducted by Gunggu et al. (2016), which showed that self-
efficacy was a predictor of DSM. Similarly, a study conducted in Iran by Karimy et al. (2018)
showed that self-efficacy is a crucial prerequisite for self-management in individuals with
diabetes. A study by Dehghan et al. (2017) supported this, indicating that self-efficacy is one of
the key factors that can significantly contribute to the success of diabetes control and self-care.
Individuals have the ability to perform self-management to meet their health needs. Self-efficacy
plays an important role in shaping the self-management behaviors required to effectively manage
T2DM (Qin et al., 2020). By strengthening these beliefs, individuals can be more confident in
facing daily challenges related to their health status, which in turn can improve their overall
quality of life (Calli & Kartal, 2021). Therefore, improving self-efficacy to manage T2DM may be
an effective strategy to improve health and well-being outcomes for them.

This study also highlighted the concern of respondents’ low knowledge about diabetes. This
result aligns with Dinesh et al. (2016) in rural settings in India, which showed that only 24.25%
of the study’s participants had good knowledge. Another study reported a low level of knowledge
about different components of diabetes management among people with diabetes in a rural
setting in Eastern Cape, South Africa (Owolabi et al., 2022). Knowledge is a foundational element
that contributes significantly to DSM. Adequate knowledge enables individuals to understand the
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principles and purpose of DSM. A higher level of diabetes-related knowledge empowers patients
to set realistic goals (Hurst et al., 2021). Knowledge about self-care management of individuals
with T2DM has a significant relationship with rural settings (Popoviciu et al., 2022; Wang et al.,
2023). In rural settings, access to health information and services is often limited, so knowledge
about diabetes management is critical for individuals to manage their health condition effectively
(Hailu et al., 2019).

In addition, the result showed that family support was significantly associated with DSM.
This finding aligns with previous studies conducted by Tang et al. (2023) in China and Diriba et
al. (2023) in Western Ethiopia, both of which reached similar conclusions. Family support plays
a vital role in the self-care management of individuals with T2DM, especially in rural areas (Tang
et al., 2023). Family involvement in chronic disease management involves a series of steps and
strategies undertaken by the family to cope with the physical, emotional, and social challenges
associated with the chronic health conditions of family members (Setyoadi et al., 2023).
Therefore, given the limitations in rural settings and recognizing the important role of families in
the self-care management of individuals with T2DM, it is crucial to support families in providing
the needed support to family members living with diabetes (Thirsk & Schick-Makaroff, 2021).

Based on multiple regression analysis, this study found that self-efficacy, gender, duration of
T2DM, and family support significantly influenced DSM in patients with T2DM in rural areas.
These findings underscore the critical role of gender, education, and family support in the success
of DSM interventions. The implementation of DSM plays a significant role in improving the
quality of life and reducing the risk of complications for people with T2DM in rural areas (Tang
et al., 2023). Highlighting the challenges of limited access and resources, it is important for people
living with diabetes to have adequate skills and knowledge to manage their own condition (Ma et
al., 2023). This is particularly relevant in the context of the PROLANIS (Chronic Disease
Management Program), which emphasizes the importance of community-based care and self-
management in Indonesia (Mubarak et al., 2024). Through the lens of PROLANIS, DSM
strategies can be integrated into structured interventions such as education sessions, peer support
groups, and routine health monitoring, thereby addressing barriers to care in resource-limited
rural areas. The PROLANIS program serves as a potential framework to integrate these findings
into actionable strategies. By leveraging its existing infrastructure, DSM practices can be aligned
with community health initiatives, ensuring sustainable and contextually relevant interventions
in rural areas. PROLANIS can collaborate with key community figures, which is crucial to
increasing community participation and support for effective diabetes self-management (Fadlilah
et al., 2024).

5. Implication and limitation

This study has several important implications for DSM in T2DM patients in rural areas. The
findings highlight the importance of improving patients’ self-efficacy. Health professionals,
especially nurses, are expected to strengthen interventions that focus on improving patients’ self-
efficacy through targeted health education programs. Additionally, integrating DSM strategies
into PROLANIS programs can be beneficial in addressing barriers related to access and support
in rural areas. However, this study has limitations. The use of participants from a single setting
might hinder the generalizability of the findings to a broader population across Indonesia, given
its diverse ethnicities, cultures, and varying healthcare facilities.

6. Conclusion

This study concluded that knowledge, self-efficacy, gender, and family support were related
to DSM in patients with T2DM in rural areas. Moreover, the multiple linear regression analysis
highlighted self-efficacy as the most dominant influencing factor in DSM among T2DM patients
in rural areas. This study suggests that further research is needed on self-efficacy in people with
T2DM in rural areas, including its influencing factors and potential interventions to improve it.
The study also recommends that community nurses can play a pivotal role in designing and
implementing interventions that enhance self-efficacy in T2DM patients, such as education
programs, peer support groups, and tailored counseling sessions. Additionally, the involvement
of PROLANIS, in collaboration with key community figures, is crucial for increasing community
participation and support for effective diabetes self-management. A suggested policy direction is
to utilize community resources in rural areas to create health-conscious communities. These
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communities can leverage various initiatives and facilities to provide basic health services, health
education, and support to the local population.

Acknowledgments

We would like to express our deepest gratitude to all the research participants who willingly
shared their time and insights during the study. Financial support from the Indonesian
Endowment Fund for Education/ Lembaga Pengelola Dana Pendidikan (LPDP) is gratefully
acknowledged.

Author contribution

All authors (MAA, JS, ER, RADS, PG) contributed substantially to the study design, data
collection, analysis, and interpretation of results. All authors drafted and revised the article,
approved the published version, and agreed to take responsibility for all aspects of the work.

Conflict of interest
The authors declare that they have no potential conflicts of interest related to this study, their
authorship of this article, and/or its publication.

References

Alligood, M. R. (2017). Pakar teori keperawatan dan karya mereka [Nursing theorists and their
works]. (A. Y. S. Hamid & K. Ibrahim, Eds.). Elsevier.

Alodhayani, A., Almutairi, K. M., Vinluan, J. M., Almigbal, T. H., Alonazi, W. B., Ali Batais, M., &
Mohammed Alnassar, M. (2021). Association between self-care management practices and
glycemic control of patients with type 2 diabetes mellitus in Saudi Arabia: A cross—sectional
study. Saudi Journal of  Biological Sciences, 28(4), 2460-2465.
https://doi.org/10.1016/j.sjbs.2021.01.047

Alsayed Hassan, D., Helaluddin, F., Chahestani, O. H., Mohamed, O., & Islam, N. (2022). Diabetes
self-management and health-related quality of life among primary care patients with diabetes
in Qatar: A  cross-sectional study. Healthcare (Basel), 10(11), 2124.
https://doi.org/10.3390/healthcare10112124

Asril, N. M., Tabuchi, K., Tsunematsu, M., Kobayashi, T., & Kakehashi, M. (2020). Predicting
healthy lifestyle behaviours among patients with type 2 diabetes in rural Bali, Indonesia.
Clinical  Medicine  Insights: Endocrinology and  Diabetes, 13, 1-13.
https://doi.org/10.1177/1179551420915856

Bhunga, Y. S., Upoyo, A. S., & Nuriya, N. (2023). Determinant factors of diabetes prevention
behavior in students with diabetes mellitus risk. Nurse Media Journal of Nursing, 13(3),
308-320. https://doi.org/10.14710/nmjn.v13i3.47123

Calli, D., & Kartal, A. (2021). The relationship between self-efficacy of diabetes management and
well-being in patients with type 2 diabetes. Nigerian Journal of Clinical Practice, 24(3), 393-
399. https://doi.org/10.4103/njcp.njcp_280_18

Chen, M., Yun, Q., Lin, H., Liu, S., Liu, Y., Shi, Y., Ji, Y., & Chang, C. (2022). Factors related to
diabetes self-management among patients with type 2 diabetes: A Chinese cross-sectional
survey based on self-determination theory and social support theory. Patient Preference and
Adherence, 16, 925—936. https://doi.org/10.2147/PPA.S335363

Ciarambino, T., Crispino, P., Leto, G., Mastrolorenzo, E., Para, O., & Giordano, M. (2022).
Influence of gender in diabetes mellitus and its complication. International Journal of
Molecular Sciences, 23(16), 8850. https://doi.org/10.3390/ijms23168850

Clara, H. (2014). Hubungan antara efikasi diri dengan perilaku manajemen diri pada
penyandang diabetes mellitus tipe 2 [The relationship between self-efficacy and self-
management behavior in people with type 2 diabetes mellitus] [Master’s Thesis, Faculty of
Nursing Universitas Indonesia]. https://lib.ui.ac.id/detail?id=20389956

Cohen, J. (2013). Statistical power analysis for the behavioral sciences 2nd edition. Routledge.

Damhudi, D., Kertia, N., & Effendy, C. (2021). The effect of modified diabetes self-management
education and support on self-care and quality of life among patients with diabetic foot ulcers
in rural areas of Indonesia. Open Access Macedonian Journal of Medical Sciences, 9(G), 81-
87. https://doi.org/10.3889/0amjms.2021.6614

Copyright © 2025, e-ISSN 2406-8799, p-ISSN 2087-7811


https://doi.org/10.3390/ijms23168850
https://lib.ui.ac.id/detail?id=20389956

Nurse Media Journal of Nursing, 15(1), 2025, 72

Dehghan, H., Charkazi, A., Kouchaki, G. M., Zadeh, B. P., Dehghan, B. A., Matlabi, M.,
Mansourian, M., Qorbani, M., Safari, O., Pashaei, T., & Mehr, B. R. (2017). General self-
efficacy and diabetes management self-efficacy of diabetic patients referred to diabetes clinic
of Aq Qala, North of Iran. Journal of Diabetes and Metabolic Disorders, 16, 8.
https://doi.org/10.1186/s40200-016-0285-z

Dinesh, P. V., Kulkarni, A. G., & Gangadhar, N. K. (2016). Knowledge and self-care practices
regarding diabetes among patients with Type 2 diabetes in Rural Sullia, Karnataka: A
community-based, cross-sectional study. Journal of Family Medicine and Primary Care,
5(4), 847-852. https://doi.org/10.4103/2249-4863.201176

Diriba, D. C., Leung, D. Y. P., & Suen, L. K. P. (2023). Effects of family-based diabetes self-
management education and support programme on support behaviour amongst adults with
type 2 diabetes in Western FEthiopia. Scientific Reports, 13, 20867.
https://doi.org/10.1038/s41598-023-48049-w

Dugani, S. B., Mielke, M. M., & Vella, A. (2021). Burden and management of type 2 diabetes in
rural United States. Diabetes/Metabolism Research and Reviews, 37(5), €3410.
https://doi.org/10.1002/dmrr.3410

Fadlilah, S., Nugroho, A., & Bistara, D. N. (2024). The role of the chronic disease management
program in Indonesia (PROLANIS) as a diabetes mellitus management strategy: A scoping
review [Review]. Public Health of Indonesia, 10(2), 247-261.
https://doi.org/10.36685/phi.v10i2.753

Garcia, A. A., Villagomez, E. T., Brown, S. A., Kouzekanani, K., & Hanis, C. L. (2001). The starr
county diabetes education study: Development of the spanish-language diabetes knowledge
questionnaire. Diabetes Care, 24(1), 16-21. https://doi.org/10.2337/diacare.24.1.16

Gunggu, A., Thon, C. C., & Whye Lian, C. (2016). Predictors of diabetes self-management among
type 2 diabetes patients. Journal of Diabetes Research, 2016, 9158943.
https://doi.org/10.1155/2016/9158943

Guo, S., Liu, D., Bi, X., Feng, Y., Zhang, K., Jiang, J., & Wang, Y. (2024). Barriers and facilitators
to self-management among women with gestational diabetes: A systematic review using the
COM-B model. Midwifery, 138, 104141. https://doi.org/10.1016/j.midw.2024.104141

Hailu, F. B., Moen, A., & Hjortdahl, P. (2019). Diabetes Self-Management Education (DSME) -
Effect on knowledge, self-care behavior, and self-efficacy among type 2 diabetes patients in
Ethiopia: A controlled clinical trial. Diabetes, Metabolic Syndrome and Obesity, 12, 2489-
2499. https://doi.org/10.2147/dmso0.S223123

Hensarling, J. (2009). Development and psychometric testing of Hensarling’s diabetes family
support scale [Dissertations, College of Nursing Texas Woman’s University]. https://twu-
ir.tdl.org/items/1abf63c4-2326-4b34-839b-aaecysbae1fd

Hidayat, B., Ramadani, R. V., Rudijanto, A., Soewondo, P., Suastika, K., & Siu Ng, J. Y. (2022).
Direct medical cost of type 2 diabetes mellitus and its associated complications in Indonesia.
Value in Health Regional Issues, 28, 82-89. https://doi.org/10.1016/j.vhri.2021.04.006

Hurst, C. P., Rakkapao, N., & Hay, K. (2021). Impact of diabetes self-management, diabetes
management self-efficacy and diabetes knowledge on glycemic control in people with Type 2
Diabetes (T2D): A multi-center study in Thailand. PloS ONE, 15(12), e0244692.
https://doi.org/10.1371/journal.pone.0244692

International Diabetes Federation. (2021). IDF diabetes atlas tenth edition. IDF.
https://fmdiabetes.org/wp-content/uploads/2022/01/IDF_Atlas_10th_Edition_2021-
comprimido.pdf

Jin, Y., Zhu, W., Yuan, B., & Meng, Q. (2017). Impact of health workforce availability on health
care seeking behavior of patients with diabetes mellitus in China. International Journal for
Equity in Health, 16, 80. https://doi.org/10.1186/s12939-017-0576-0

Karimy, M., Koohestani, H. R., & Araban, M. (2018). The association between attitude, self-
efficacy, and social support and adherence to diabetes self-care behavior. Diabetology &
Metabolic Syndrome, 10, 86. https://doi.org/10.1186/s13098-018-0386-6

Keke, L., & Quinn, L. T. (2020). Effects of family-related factors on diabetes self-management
behaviors. Diabetes, 69(Supplement_ 1), 825-P. https://doi.org/10.2337/db20-825-P

Khan, M. A. B., Hashim, M. J., King, J. K., Govender, R. D., Mustafa, H., & Al Kaabi, J. (2020).
Epidemiology of type 2 diabetes: Global burden of disease and forecasted trends. Journal of
Epidemiology and Global Health, 10(1), 107-111. https://doi.org/10.2991/jegh.k.191028.001

Copyright © 2025, e-ISSN 2406-8799, p-ISSN 2087-7811


https://doi.org/10.1016/j.midw.2024.104141

Nurse Media Journal of Nursing, 15(1), 2025, 73

Kristina, S., Salsabila, A., & Hanifah, S. (2020). Awareness of diabetes mellitus among rural
population in Indonesia. International Journal of Pharmaceutical Research, 13(1), 168-175.
https://doi.org/10.31838/ijpr/2021.13.01.027

Kurnia, A. D., Amatayakul, A., & Karuncharernpanit, S. (2017). Predictors of diabetes self-
management among type 2 diabetics in Indonesia: Application theory of the health
promotion model. International Journal of Nursing Sciences, 4(3), 260-265.
https://doi.org/10.1016/].ijnss.2017.06.010

Lin, C. C., Anderson, R. M., Chang, C. S., Hagerty, B. M., & Loveland-Cherry, C. J. (2008).
Development and testing of the diabetes self-management instrument: A confirmatory
analysis. Research in Nursing & Health, 31(4), 370-380. https://doi.org/10.1002/nur.20258

Ma, X., Fan, W., Zhang, X., Zhang, S., Feng, X., Song, S., & Wang, H. (2023). The urban-rural
disparities and factors associated with the utilization of public health services among diabetes
patients in China. BMC Public Health, 23, 2290. https://doi.org/10.1186/s12889-023-17198-y

McAlexander, T. P., Malla, G., Uddin, J., Lee, D. C., Schwartz, B. S., Rolka, D. B., McClure, L. A.
(2022). Urban and rural differences in new onset type 2 diabetes: Comparisons across
national and regional samples in the diabetes LEAD network. SSM-Population Health, 19,
101161. https://doi.org/10.1016/j.ssmph.2022.101161

Minister of Health the Republic of Indonesia. (2019). Peraturan Menteri Kesehatan Republik
Indonesia nomor 43 tahun 2019 tentang pusat kesehatan masyarakat [The decree of the
Minister of Health the Republic of Indonesia number 43 of 2019 concerning community
health centers]. Ministry of Health the Republic of Indonesia.

Ministry of Health the Republic of Indonesia. (2024). Survei kesehatan Indonesia tahun 2023
[Indonesian Health Survey 2023]. Health Development Policy Agency, Ministry of Health the
Republic of Indonesia.
https://repository.badankebijakan.kemkes.go.id/id/eprint/5539/1/LAPORAN%20SKI1%20
2023%20DALAM%20ANGKA_FINAL.pdf

Mubarak, K. F., Razak, A., Arifin, M. A., Kardi, M., Amgam, H., & Mallongi, A. (2024). Analysis
of implementation of the prolanis-diabetes mellitus chronic disease management program in
Majene Regency. Pharmacognosy Journal, 16(3), 644-649.
https://doi.org/10.5530/pj.2024.16.101

Nasiri, M., Jafari, Z., Rakhshan, M., Yarahmadi, F., Zonoori, S., Akbari, F., Rezaei, M. (2023).
Application of Orem's theory-based caring programs among chronically ill adults: A
systematic review and dose—response meta-analysis. International Nursing Review, 70(1),
59-77. https://doi.org/10.1111/inr.12808

Oh, S. W. (2022). The role of continuity of care in the management of chronic disease. Korean
Journal of Family Medicine, 43(4), 207-208. https://doi.org/10.4082/kjfm.43.4E

Owolabi, E. O., Goon, D. T., Ajayi, A. 1., & Adeniyi, O. V. (2022). Knowledge of diabetes and
associated factors in rural Eastern Cape, South Africa: A cross sectional study. PloS ONE,
17(7), €0269811. https://doi.org/10.1371/journal.pone.0269811

Phoosuwan, N., Ongarj, P., & Hjelm, K. (2022). Knowledge on diabetes and its related factors
among the people with type 2 diabetes in Thailand: A cross-sectional study. BMC Public
Health, 22, 2365. https://doi.org/10.1186/s12889-022-14831-0

Popoviciu, M. S., Marin, V. N., Vesa, C. M., Stefan, S. D., Stoica, R. A., Serafinceanu, C., & Stoian,
A. P.(2022). Correlations between diabetes mellitus self-care activities and glycaemic control
in the adult population: A cross-sectional study. Healthcare (Basel), 10(1), 174.
https://doi.org/10.3390/healthcare10010174

Qin, W., Blanchette, J. E., & Yoon, M. (2020). Self-efficacy and diabetes self-management in
middle-aged and older adults in the United States: A systematic review. Diabetes Spectrum,
33(4), 315-323. https://doi.org/10.2337/ds19-0051

Rachmawati, U., Sahar, J., & Wati, D. N. K. (2019). The association of diabetes literacy with self-
management among older people with type 2 diabetes mellitus: A cross-sectional study. BMC
Nursing, 18(Suppl 1), 34. https://doi.org/10.1186/s12912-019-0354-y

Rahayu, H. T., & Chen, C. M. (2020). Psychometric testing of an Indonesian-version diabetes self-
management instrument. The Journal of Nursing Research, 28(6), e127.
https://doi.org/10.1097/jnr.0000000000000403

Setyoadi, S., Efendi, F., Haryanto, J., Rosyidawati, F., Kristianingrum, N. D., Srihayati, Y., &
Ismail, D. D. S. L. (2023). Family coping strategies and quality of life of patients with type-2

Copyright © 2025, e-ISSN 2406-8799, p-ISSN 2087-7811



Nurse Media Journal of Nursing, 15(1), 2025, 74

diabetes mellitus in primary health care in Indonesia. Nurse Media Journal of Nursing,
13(3), 274-285. https://doi.org/10.14710/nmjn.v13i3.56700

Sturt, J., Hearnshaw, H., & Wakelin, M. (2010). Validity and reliability of the DMSES UK: A
measure of self-efficacy for type 2 diabetes self-management. Primary Health Care Research
& Development, 11(4), 374-381. https://doi.org/10.1017/51463423610000101

Tang, R., Luo, D., Li, B.,, Wang, J., & Li, M. (2023). The role of family support in diabetes self-
management among rural adult patients. Journal of Clinical Nursing, 32(19-20), 7238-7246.
https://doi.org/10.1111/jocn.16786

Thirsk, L. M., & Schick-Makaroff, K. (2021). Family interventions for adults living with type 2
diabetes mellitus: A qualitative meta-synthesis. Patient Education and Counseling, 104(12),
2890-2899. https://doi.org/10.1016/j.pec.2021.04.037

Timm, L., Harcke, K., Karlsson, I., Sidney Annerstedt, K., Alvesson, H. M., Stattin, N. S., Forsberg,
B. C., Ostenson, C. G., & Daivadanam, M. (2020). Early detection of type 2 diabetes in
socioeconomically disadvantaged areas in Stockholm - comparing reach of community and
facility-based screening. Global Health Action, 13(1), 1795439.
https://doi.org/10.1080/16549716.2020.1795439

Ulfah, N. H., Katmawanti, S., Sukma, A. M., Rahmawati, I. T., Wongsasuluk, P., Alma, L. R., &
Ariwinanti, D. (2022). Personal characteristics, families, and community support associated
with self-care behavior among Indonesian diabetic patients. Journal of public health in
Africa, 13(Suppl 2), 2419. https://doi.org/10.4081/jphia.2022.2419

Wang, X., Tian, B., Zhang, S., Zhang, J., Yang, W, Li, J., Wang, W., Wang, Y., & Zhang, W. (2023).
Diabetes knowledge predicts HbA1c levels of people with type 2 diabetes mellitus in rural
China: A ten-month follow-up study. Scientific  Reports, 13, 18248.
https://doi.org/10.1038/s41598-023-45312-y

Yusra, A. (2011). Hubungan antara dukungan keluarga dengan kualitas hidup pasien diabetes
mellitus tipe 2 di poliklinik penyakit dalam Rumah Sakit Umum Pusat Fatmawati Jakarta
[The relationship between family support and quality of life of patients with type 2 diabetes
mellitus in the internal medicine polyclinic of Fatmawati Central General Hospital Jakarta].
[Master’s Thesis, Faculty of Nursing, Universitas Indonesia].
https://lib.ui.ac.id/file?file=digital/old26/20280162-T%20Aini%20Yusra.pdf

Zakiudin, A., Irianto, G., Badrujamaludin, A., Rumahorbo, H., & Susilawati, S. (2022). Validation
of the Diabetes Knowledge Questionnaire (DKQ) with an Indonesian population. KnE
Medicine, 2(2), 99-108. https://doi.org/10.18502/kme.v2i2.11072

Copyright © 2025, e-ISSN 2406-8799, p-ISSN 2087-7811



