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Abstract

Background: Effective management of type 2 diabetes mellitus (T2DM)
requires structured self-care education supported by family and cultural
context. In Bali, health-related decisions are often influenced by patrilineal
households where male family members act as primary decision-makers.
Purpose: This study evaluated a self-care education program based on
Balinese local wisdom to improve glycemic control and self-efficacy among
T2DM patients.

Methods: A quasi-experimental design with pre- and post-tests and a
control group was conducted at Community Health Center in Bali, Indonesia
from June to September 2024. .Seventy patients with T2DM living in
patrilineal households were purposively recruited and randomly allocated
into intervention (n=35) and control (n=35) groups.. The intervention
consisted of twelve weekly sessions of culturally tailored self-care education
covering diet, physical activity, monitoring, medication, and foot care, with
active involvement of male household decision-makers. Outcome measures
included self-efficacy (Diabetes Management Self-Efficacy Scale), HbA1C,
and systolic/diastolic blood pressure, analyzed using t-tests.

Results: After 12 weeks, the intervention group demonstrated significant
improvements compared to controls: self-efficacy (mean difference: 8.37,
p<0.001), systolic blood pressure (-4.51 mmHg, p<0.001), diastolic blood
pressure (-2.74 mmHg, p<0.001), and HbA1C (-0.61%, p<0.001). Although
the HbA1C reduction was modest, it indicates a meaningful step toward
better glycemic control.

Conclusion: A 12-week culturally tailored self-care education program
involving patrilineal family members improved self-efficacy and glycemic
control in T2DM patients. These findings highlight the importance of
integrating local wisdom and family involvement into diabetes education to
enhance patient empowerment and adherence.

Keywords: decision-making; diabetes mellitus type 2; family support;
hemoglobin; glycemic control; self-management

Introduction
Type 2 diabetes mellitus (T2DM) is a chronic disease caused by impaired
insulin production or utilization, leading to long-term health, social, and
economic consequences. (IDF, 2021). Globally, over 500 million people
are affected, with prevalence projected to increase, especially in low- and
middle-income countries. (IDF, 2021). In Indonesia, T2DM affects 13.4%
of the population, with Bali showing an average prevalence of 1.7%. Poor
glycemic control increases the risk of complications such as neuropathy,
cardiovascular disease, and premature mortality, making effective self-
management essential(Kaiser, Zhang, 2018) (Kemenkes, 2024).

Self-care education is a cornerstone of diabetes management. It typically
emphasizes dietary regulation, physical activity, medication adherence,
monitoring, and psychosocial support (ADA, 2017). However, conventional
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approaches often overlook cultural and familial
dynamics that shape patient behavior (Namusisi
H., 2025). Evidence shows that education is more
effective when it engages family members and
adapts to the local context (Yasa et al., 2023), as
families often play a key role in caregiving and
decision-making (Suyadnya, 2009; Tiwery et al.,
2024).

Educational models and media significantly
impact patients’ and families’ knowledge and
understanding of DM care (Beck et al., 2018).
Educating families enables them to provide proper
care during the management process (Pesantes et
al., 2018a). Essential components of family education
include understanding DM, adjusting family routines,
and addressing emotional challenges associated
with the illness (Bennich et al., 2017a). Furthermore,
the choice of educational media affects how well
information is retained. Studies have shown that
audiovisual tools like DVDs are more effective than
written materials such as leaflets or booklets for
educating patients and their families (Estacio et al.,
2015; Pamungkas et al., 2017).

Balinese society is structured around a patrilineal
system in which male household members—fathers
or eldest sons—act as primary decision-makers,
including in health-related matters (Lansing,
2012). Their authority influences dietary practices,
healthcare access, and treatment adherence.
This cultural feature presents both a barrier and
an opportunity: without male involvement, patient
adherence may falter, but with it, families can
reinforce lifestyle changes and support sustainable
self-care practices. Thus, self-care education that
actively involves male decision-makers reflects local
wisdom and is more likely to succeed.

Bali is an appropriate setting for this research
because of its unique sociocultural context, the
growing prevalence of T2DM, and the community’s
reliance on familial and Vvillage-level (desa
pakraman) support systems. Integrating these
cultural structures into diabetes education could
enhance patient empowerment and glycemic control
while addressing gaps in standard care models.

Therefore, this study aimed to evaluate the
effectiveness of a culturally tailored, local wisdom-
based self-care education program in improving
glycemic control and self-efficacy among patients
with T2DM in Bali.

Materials and Methods

Study design

This study employed a quasi-experimental design
with pre- and post-tests and a control group (Em,
2024)The design was chosen to assess the impact
of a culturally tailored, local wisdom-based self-care
education program on glycemic control and self-
efficacy in patients with type 2 diabetes mellitus
(T2DM).

Participants and eligibility criteria

The study was carried out at Community Health
Center in Bali, Indonesia , over a three-month period
from June 15 to September 14, 2024. Community
Health Center in Bali, Indonesia was chosen
as the study site because it represents the core
characteristics of Balinese patrilineal culture, where
male family members—fathers or eldest sons—
act as primary decision-makers in household and
health-related matters. This cultural context was
essential for evaluating a self-care education model
based on local wisdom that actively involved family
authority in diabetes management. Mengwi also has
a well-established community health infrastructure
with a large population of type 2 diabetes patients,
making it feasible for structured interventions and
follow-ups. Its strong desa pakraman (customary
village) system supports family and community
participation, aligning perfectly with the study’s
aim to integrate cultural and familial dynamics into
self-care education. Compared to other community
health centres in Bali, Mengwi offers a balanced
environment that maintains traditional values while
providing adequate healthcare facilities and research
collaboration, ensuring both cultural relevance and
practical feasibility for the intervention.

A total of seventy patients with type 2 diabetes
mellitus (T2DM) were recruited. All participants
lived in patrilineal households, where male family
member —typically fathers or eldest sons—held the
primary role in decision-making, including health-
related matters.

Eligible participants were men and women
between 30 and 60 years of age who were actively
receiving treatment at the Community Health
Center in Bali, Indonesia . To ensure meaningful
engagement in the education program, participants
were required to have at least a senior high school
(SMA) education and the ability to communicate
effectively. Individuals were excluded if they had
a diagnosed mental illness that could interfere
with participation or if they had stroke-related
complications that might limit their ability to engage
in the intervention sessions.

Sample size
The average self-efficacy score on The Diabetes
Management Self-Efficacy Scale was 26.6, with

0'2

2
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n = sample size

o= standard deviation

f(a,B) = constant based on statistical tables
(1l = mean empowerment score

12 = estimated mean empowerment score
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Table 1. Outcome variables before and after intervention (n=70)

Variable

Group

Intervention

Control

Pre-test

Post-Test

Post-Test

Pre-test

Systolic

Min-max 133-162 129-158 134-160 130-160
Mean 147.74 143.23 151.11 149.20
SD 8.62 8.48 8.18 7.68

Cl (95%) 144.78-150.70 140.32-146.14 140.30-153.92 146.56-151.84

HbA1C

Min-max 6.6-11 6.0-10.0 6.8-11 7-10
Mean 8.69 8.09 8.74 8.60
SD 1.09 1.05 1.08 1.00
Cl (95%) 8.32-9.07 7.72-8.45 8.37-9.11 8.26-8.94

Table 2. Differences in Self-Efficacy and Glycemic Control Pre- and Post-Test for Both Groups

Mean difference
within group (pre-
post)

Variable

p-value

Mean difference
between group
(post-Post)

p-value

Control

Self-efficacy 1.31+2.63 0.01
Systolic -1.914£2.90 <0.001
Diastolic -0.97+2.54 0.03
HbA1C -0.14£0.33 0.02

a standard deviation of 9.19, in a preliminary
study of 30 Type 2 Diabetes Mellitus patients. The
intervention is expected to increase the self-efficacy
score by 30% to 34.58, with a = 0.05 and = 0.10.
Based on the above formula, a sample size of
34.48 was rounded to 35 for each group, resulting
in 70 participants (35 in the control group and 35 in
the treatment group). A participant drops out after
missing two educational sessions (Arasi et al., 2023;
Rani et al., 2020).

Intervention

The intervention was developed as a culturally
tailored diabetes self-care education program
designed specifically for individuals with type
2 diabetes mellitus (T2DM) living within Bali's
unique patrilineal family structure. Recognizing that
household decision-making in Balinese culture is
often dominated by male figures—such as fathers
or eldest sons—the research team designed a 12-
week program that not only provided patients with
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knowledge and skills for diabetes management
but also actively engaged male family members as
supporters and motivators in the self-care process.
This integration of family authority and cultural
context formed the foundation of the intervention’s
structure and delivery.

The intervention was designed as a 12-week
program of culturally tailored self-care education,
delivered in weekly sessions lasting approximately
one hour each. The sessions were facilitated by
trained healthcare educators and held at times
agreed upon with patients and their families to
encourage active participation. Adistinctive feature of
the program was the involvement of male household
decision-makers—fathers or eldest sons—whose
authority in Balinese patrilineal families plays a
critical role in shaping health behaviors, including
dietary choices, access to medical care, and
treatment adherence.

The program began with an introductory session
that built rapport with participants and provided
foundational knowledge about type 2 diabetes
mellitus. This included the definition of the disease,
its causes, symptoms, possible complications, and
general management strategies. Half of the session
was dedicated to open discussion, allowing patients
and family members to share experiences and ask
questions, while the remainder took the form of a
structured lecture.

Subsequent sessions addressed specific
aspects of diabetes management. Nutrition was a
central focus, with discussions on calculating daily
caloric needs, the 3J diet method (quantity, type,
timing), and the “My Plate” approach. Because
male decision-makers often guide food choices,
their engagement in these discussions was critical
to supporting healthier dietary practices. Practical
demonstrations and audiovisual media reinforced
the content. Another session emphasized the role
of physical activity, introducing safe exercises,
strategies for setting target heart rates, and the
benefits of regular movement.

Further sessions guided participants in health
monitoring, teaching techniques for checking
blood glucose levels, blood pressure, and body
weight. Foot care was also highlighted, with
demonstrations on proper hygiene, nail trimming,
and footwear selection, along with simple daily
exercises to prevent complications. Medication
management formed another important component,
where patients and families were introduced to oral
therapies and insulin administration. Hands-on
demonstrations and video materials ensured that
both patients and their supporting family members,
especially male household heads, felt confident in
managing medications.

Toward the later stages, sessions reinforced
previously taught self-care skills and encouraged
participants to apply them in daily life. The program
culminated in advocacy and evaluation, where
patients and their families reviewed their progress,

discussed challenges, and built confidence in
sustaining long-term  diabetes  management
practices. Throughout these concluding sessions,
the participation of male family members was
emphasized to strengthen commitment and support
for ongoing self-care behaviors.

By combining structured education with active
family involvement, the program sought not only to
increase knowledge and skills but also to embed
diabetes self-management within the cultural
framework of Balinese households. The program
culminates with advocacy and evaluation during
the eleventh and twelfth sessions. The sessions
emphasize progress review, challenge identification,
and fostering patient and family confidence in self-
care maintenance. Given the influential role of
male family members in decision-making, their
involvement in these concluding sessions helps
reinforce long-term commitment to diabetes
management. Facilitators deliver feedback, assess
outcomes, and provide guidance for ongoing health
management.

Instruments

The Diabetes Management Self-Efficacy Scale was
used to measure self-efficacy. A previous study
found that a CVI of 1.00 was produced by the content
validity evaluation, correlation scores exceeded the
critical r table value of 0.388 (r = 0.550-0.867), and
Cronbach’s alpha of 0.934, indicating that all items
exhibited valid and reliable (Hertuida Clara et al,,
2025).

Data analysis

Data were analyzed using computer statistical
software. Descriptive  statistics (mean, SD,
frequency, proportion) summarized participant
characteristics. Data were normally distributed
(p>0.05). Paired t-tests assessed within-group
differences, and independent t-test assessed
between-group differences. Statistical significance
was set at p<0.05.

Ethical considerations

This study received ethical approval from the Ethics
Committee of Poltekkes Kemenkes Denpasar
with approval number No: Ref. LB.02.03/EA/
KEPK/0367/2023. All participants were provided
with comprehensive information about the study’s
purpose, procedures, benefits, and potential risks,
and written informed consent was obtained before
participation. Participant confidentiality and data
privacy were strictly maintained, and participants
had the right to withdraw from the study at any
time without negative consequences. The study
was designed to minimize risk, with all findings

transparently reported and used to enhance
knowledge about self-management diabetes
mellitus.
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Results

Characteristics of Respondents

There were 70 respondents divided into two groups:
the control group and the intervention group. The
respondents’ characteristics, based on gender, age,
and duration of illness. The majority of females were
found on the intervention (51.40%) and control 20
(57.40%). The ages of respondents in the intervention
and control groups were not significantly different.
The average age of respondents in the intervention
group was 53.51+5.00, and in the control group, it
was 52.97+. The average duration of T2DM in both
groups is similar, ranging from 6 to 12 years, with an
average of 9,23+1.56 and 8,77+1.35, respectively,
intervention and control.

Before the intervention, there was little
difference in respondents’ self-efficacy between
the intervention and control groups. The minimum
self-efficacy score in the intervention group was
lower than in the control group, at 13 and 16,
respectively, with a maximum score of 30 for both
groups in the pre-test. After the intervention, there
were differences between the groups in minimum
score, mean, and standard deviation. The post-
test variation in self-efficacy scores was smaller
in the intervention group than in the control group,
as shown by a min-max range of 20-40 and mean
31.494+4.90 in the intervention group, compared to
a min-max of 16-40 and mean of 25.34+5.94 in the
control group (Table 1).

In the pre-test, respondents’ systolic blood
pressure levels showed similar minimum and
maximum values, with a range of 133-162 mmHg
in the intervention group and 134-160 mmHg in the
control group. The control group had a higher mean
systolic blood pressure than the intervention group,
with 151.11 mmHg compared to 147.74 mmHg. The
standard deviation of systolic blood pressure in both
groups was similar, at 8.62 mmHg and 8.18 mmHg,
respectively. Following the intervention, changes
in systolic blood pressure occurred in both groups,
with both experiencing a general decrease. The
intervention group’s mean systolic blood pressure
decreased from 147.74 to 143.23 mmHg, while the
control group’s decreased from 151.11 to 149.20
mmHg. Respondents’ pre-test diastolic blood
pressure was nearly identical between groups,
with a mean of 89.63+3.29 in the intervention
group and 90.51+3.29 in the control group. After
the intervention, the difference widened, with the
intervention group mean decreasing to 86.89 and
the control group to 89.54.

Pre-test HbA1C levels in both groups were
similar, with a range of 6.6-11 in the intervention
group and 6.8-11 in the control group. The mean
HbA1C was also comparable between groups, at
8.69 and 8.74, respectively. After the intervention,
the intervention group showed a reduction in HbA1C
to 8.09, while the control group saw a slight increase
to 8.60.

The self-care education model was implemented

over 12 weeks, and this intervention resulted
in significant differences in all four dependent
variables. The mean difference in self-efficacy was
8.37 (p-value: <0.001). For systolic blood pressure,
the mean difference was -4.51 mmHg (p-value:
<0.001), and for diastolic blood pressure, it was -2.74
mmHg (p-value: <0.001). The HbA1C difference
was -0.61 (p-value: <0.001). Negative values
indicate reductions in average scores from pre- to
post-intervention. All p-values indicate significant
differences in self-efficacy scores, systolic and
diastolic blood pressure, and HbA1C before and
after the intervention in the treatment group.

In the control group, the mean differences for
self-efficacy, systolic blood pressure, diastolic blood
pressure, and HbA1C were smaller than those in the
treatment group, with varying p-values. The mean
difference for self-efficacy was 1.31 (p-value: 0.01).
For systolic blood pressure, it was -1.91 mmHg
(p-value: <0.001), and for diastolic blood pressure,
it was -0.97 mmHg (p-value: 0.03). The HbA1C
difference was 0.14 (p-value: 0.02). These p-values
indicate significant differences in self-efficacy,
systolic and diastolic blood pressure, and HbA1C
over three months of observation in the control
group.

The mean differences In self-efficacy, systolic
blood pressure, diastolic blood pressure, and
HbA1C between the treatment and control groups
varied. Self-efficacy showed a mean difference
of 7.06 (p-value: <0.001). The mean difference in
systolic blood pressure was 2.60 mmHg (p-value:
<0.001), for diastolic blood pressure, it was 1.77
mmHg (p-value: <0.001), and for HbA1C, it was 0.47
(p-value: <0.001). The p-values indicate significant
differences in self-efficacy, systolic blood pressure,
diastolic blood pressure, and HbA1C between the
treatment and control groups. Based on Table 2, the
mean differences for all four dependent variables
were greater in the treatment group compared
to the control group. These data suggest that the
self-care education model had an impact on self-
efficacy and glycemic control (systolic and diastolic
blood pressure and HbA1C) in patients with type 2
diabetes.

Discussion

This study demonstrated that a 12-week self-care
education program grounded in Balinese local
wisdom significantly improved self-efficacy, reduced
blood pressure, and modestly lowered HbA1C
levels among patients with type 2 diabetes mellitus.
These findings indicate that involving patrilineal
family structures, particularly male decision-makers,
can strengthen adherence to self-care behaviors
and contribute to better diabetes outcomes.

The most notable improvement was seen in self-
efficacy. Patients in the intervention group reported
greater confidence in managing diet, physical
activity, medication, and health monitoring. This
suggests that education tailored to cultural norms
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does more than transfer knowledge—it fosters
empowerment through social reinforcement. In
Balinese households, male family members often
determine food purchasing and preparation decisions
(Dongoran, 2024). By engaging them directly in the
educational process, the intervention ensured that
patients’ self-care efforts were supported rather than
hindered by household dynamics. This mechanism
explains why self-efficacy increased significantly in
the intervention group compared with controls. A
good understanding of T2DM and its management
positively impacts patients’ self-efficacy (Sheila
D’souza et al., 2017).

Blood pressure reductions, while statistically
significant, remained within the hypertensive range.
This finding underscores both the potential and the
limitations of short-term educational interventions.
Improved dietary regulation and increased
physical activity, reinforced by family support, likely
contributed to the modest reductions observed.
However, the persistence of elevated blood pressure
suggests that longer interventions or integration with
pharmacological adjustments may be necessary
to achieve clinically optimal outcomes (Reis et al.,
2018).

HbA1C reduction in the intervention group
(-0.61%) was statistically significant but clinically
modest, as most participants remained above the
target threshold of 7%. This reflects a common
challenge in diabetes research, where short-term
behavioral interventions improve glycemic trends but
may not achieve full clinical targets without extended
follow-up or more intensive support. Importantly, the
results highlight that even small reductions in HbA1C
are meaningful, as they contribute to lowering the
risk of long-term complications (Wang et al., 2022).

These findings are consistent with prior studies
showing that culturally tailored interventions are more
effective than generic education (Abu & Llahana,
2025). Research in South Asian, Middle Eastern,
and Latin American populations has similarly
demonstrated that involving family members in
diabetes education improves dietary adherence,
medication use, and glycemic outcomes (Bennich
et al.,, 2017b; Pamungkas & Chamroonsawasdi,
2020; Pesantes et al., 2018b; M. Sohal et al., 2022).
However, this study adds novelty by addressing a
patrilineal cultural context, where male authority is
particularly influential in household health behaviors.
Unlike individual-centered approaches, this model
situates self-care within family decision-making
structures, demonstrating how cultural adaptation
can improve adherence.

Despite these strengths, several limitations
must be acknowledged. First, the sample size was
relatively small and drawn from a single health center,
which may limit generalizability. Second, while the
intervention achieved significant improvements,
clinical outcomes such as HbA1C and blood
pressure remained above recommended targets,
underscoring the need for longer interventions and
integration with medical management. Finally, the

study relied on self-reported adherence and may be
influenced by reporting bias.

Overall, the study suggests that self-care
education grounded in local wisdom and reinforced
through family engagement is a promising approach
to diabetes management. Future research should
explore long-term follow-up, larger and more diverse
samples, and comparisons with similar culturally
tailored models in other regions to strengthen the
evidence base and refine intervention strategies.(T.
Sohal et al., 2015)[NO_PRINTED_FORM]

Implications for Practice

This study emphasizes the need for culturally
tailored type 2 diabetes self-care education models.
In cultures with strong family-based decision-
making, like Bali’'s patrilineal system, involving
family members in education can improve self-care
and patient outcomes. Healthcare providers treating
type 2 diabetes patients may include family support
systems to reinforce self-management. Culturally
sensitive education models that fit patients’ social
structures improve engagement and may lead to
lasting lifestyle changes.

The study emphasizes the importance of
structured educational interventions for diabetes
care, improving self-efficacy and glycemic control.
This implies that healthcare institutions should
routinely develop and implement similar educational
programs for diabetes management. Regular follow-
up and reinforcement sessions may improve long-
term outcomes, as this study’s duration suggests
ongoing support. Finally, applying these models to
other cultures can broaden diabetes education by
allowing healthcare providers to tailor interventions to
cultural dynamics and family involvement, improving
patient empowerment and health outcomes across
diverse populations.

Conclusion

This study showed that a 12-week self-care
education program based on Balinese local wisdom
significantly improved self-efficacy, reduced blood
pressure, and modestly lowered HbA1C levels in
patients with type 2 diabetes mellitus. By actively
involving male household decision-makers in the
educational process, the program aligned diabetes
management strategies with cultural norms and
family structures, thereby enhancing patient
empowerment and adherence to self-care practices.

While the improvements in glycemic control and
blood pressure were statistically significant, they
did not fully achieve clinical targets. The HbA1C
reduction of 0.61% represents progress toward
better glycemic control but remains above the
recommended threshold of <7%, and blood pressure
values continued to fall within the hypertensive
range. These outcomes highlight both the promise
and the limitations of short-term, culturally tailored
educational interventions.

The findings suggest that embedding self-care
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education within the cultural framework of patrilineal
households can strengthen diabetes management
in settings where family decision-making plays a
central role. At the same time, the modest clinical
improvements underscore the need for longer-term
interventions, integration with medical therapy, and
larger-scale studies to confirm and extend these
results.

In conclusion, self-care education that respects
and leverages local wisdom is a valuable strategy
for improving diabetes management. It should
be considered as a complementary approach to
standard clinical care, particularly in culturally
distinct communities where family involvement
strongly influences health behaviors.

Declaration of Interest
We declare that there is no conflict of interest

Acknowledgments

Researchers are grateful to Poltekkes Kemenkes
Denpasar for funding research activities. Thank you
to the supervisors and all parties who contributed to
the creation.

Funding
Poltekkes Kemenkes Denpasar

Author contribution

The author confirm contribution to the paper as
follows: study conception and design, Author, data
collection, analysis and interpretation of results,
draft manuscript preparation, reviewed the results of
the manuscript

References

Abu, S., & Llahana, S. (2025). Factors influencing
the uptake of culturally tailored diabetes
self-management education and support
programmes among ethnic minority patients
with type 2 diabetes: A systematic review.
Primary Care Diabetes, 19(2), 103-110.
https://doi.org/10.1016/j.pcd.2025.01.010

ADA. (2017). Lifestyle management. Diabetes
Care, 40(January), S33-S43. https://doi.
0rg/10.2337/dc17-S007

American Diabetes Association. (2018).

Classification and diagnosis of diabetes:
Standards of medical care in Diabetesd2018.
Diabetes Care, 41, S13-S27. https://doi.
org/10.2337/dc18-S002

Arasi, Y., Periferik, C., Kateter, I., islemi, Y,
Uygulanan, S., Agrn, Q. U., Anksiyete,
K., Etkisi, D., Calisma, R. K., Akarsu, O.,
ibrahimoglu, O., Semerci, R., Kiling, D., &
Akkaya, O. (2023). The Effect of “ Quantum-
Touch ” on Peripheral Intravenous Cannulation
Pain , Fear, and Anxiety in Children Aged 7-12
Years Old; Randomized Controlled Study.
Chron Precis Med Re, 4(3), 322-327. https://
doi.org/10.5281/zenodo.10019816

Beck, J., Greenwood, D. A., Blanton, L., Bollinger,
S. T., Butcher, M. K., Condon, J. E., Cypress,
M., Faulkner, P., Fischl, A. H., Francis, T.,
Kolb, L. E., Lavin-Tompkins, J. M., MacLeod,
J., Maryniuk, M., Mensing, C., Orzeck, E. A,,
Pope, D. D., Pulizzi, J. L., Reed, A. A,, ...
Wang, J. (2018). 2017 National Standards for
Diabetes Self-Management Education and
Support. Diabetes Educator, 44(1), 35-50.
https://doi.org/10.1177/0145721718754797

Bennich, B. B., Reder, M. E., Overgaard, D.,
Egerod, I., Munch, L., Knop, F. K., Vilsball,
T., & Konradsen, H. (2017a). Supportive and
non-supportive interactions in families with a
type 2 diabetes patient: An integrative review.
Diabetology and Metabolic Syndrome, 9(1),
1-9. https://doi.org/10.1186/s13098-017-
0256-7

Bennich, B. B., Reder, M. E., Overgaard, D.,
Egerod, I., Munch, L., Knop, F. K., Vilsbagll,
T., & Konradsen, H. (2017b). Supportive and
non-supportive interactions in families with a
type 2 diabetes patient: an integrative review.
Diabetology & Metabolic Syndrome, 9(1), 57.
https://doi.org/10.1186/s13098-017-0256-7

Ciarambino, T., Crispino, P., Leto, G., Mastrolorenzo,
E., Para, O., & Giordano, M. (2022). Influence
of Gender in Diabetes Mellitus and Its
Complication. In International Journal of
Molecular Sciences, 23(16). MDPI. https://doi.
org/10.3390/ijms23168850

Di Bonito, P., Cuomo, S., Moio, N., Sibilio, G.,
Sabatini, D., Quattrin, S., & Capaldo, B.
(1996). Diastolic dysfunction in patients with

non-insulin-dependent  diabetes  mellitus
of short duration. Diabetic Medicine,
13(4), 321-324. https://doi.org/10.1002/

(SICI)1096-9136(199604)13:4<321::AlD-
DIA3>3.0.CO;2-7

Dongoran, A. (2024). The Oppression of Balinese
Hindu Women from Patriarchal Culture and
Castes System.

Em, S. (2024). Exploring Experimental Research:
Methodologies, Designs, and Applications
Across  Disciplines. SSRN  Electronic
Journal, March, 1-9. https://doi.org/10.2139/
ssrn.4801767

Ernande, L., Bergerot, C., Rietzschel, E. R., De
Buyzere, M. L., Thibault, H., Pignonblanc,
P. G., Croisille, P.,, Ovize, M., Groisne, L.,
Moulin, P., Gillebert, T. C., & Derumeaux, G.
(2011). Diastolic Dysfunction in Patients with
Type 2 Diabetes Mellitus: Is It Really the First
Marker of Diabetic Cardiomyopathy? Journal
of the American Society of Echocardiography,
24(11), 1268-1275. https://doi.org/10.1016/j.
echo.2011.07.017

Estacio, E. V., McKinley, R. K., Saidy-Khan, S.,
Karic, T., Clark, L., & Kurth, J. (2015). Health
literacy: why it matters to South Asian men
with diabetes. Primary Health Care Research
& Development, 16(2), 214—-218.

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 3, December 2025



https://doi.org/10.1016/j.pcd.2025.01.010
https://doi.org/10.2337/dc17-S007
https://doi.org/10.2337/dc17-S007
https://doi.org/10.2337/dc18-S002
https://doi.org/10.2337/dc18-S002
https://doi.org/10.5281/zenodo.10019816
https://doi.org/10.5281/zenodo.10019816
https://doi.org/10.1177/0145721718754797
https://doi.org/10.1186/s13098-017-0256-7
https://doi.org/10.1186/s13098-017-0256-7
https://doi.org/10.1186/s13098-017-0256-7
https://doi.org/10.3390/ijms23168850
https://doi.org/10.3390/ijms23168850
https://doi.org/10.1002/(SICI)1096-9136(199604)13:4<321::AID-DIA3>3.0.CO;2-7
https://doi.org/10.1002/(SICI)1096-9136(199604)13:4<321::AID-DIA3>3.0.CO;2-7
https://doi.org/10.1002/(SICI)1096-9136(199604)13:4<321::AID-DIA3>3.0.CO;2-7
https://doi.org/10.2139/ssrn.4801767
https://doi.org/10.2139/ssrn.4801767
https://doi.org/10.1016/j.echo.2011.07.017
https://doi.org/10.1016/j.echo.2011.07.017

Yasa, I. D. P. G. P, et al. (2025)

Original Article

From, A. M., Scott MS, C. G., & Chen MB, H. H.
(2009). Diastolic Dysfunction in Diabetes
Mellitus Over Time. In Am J Cardiol, 103.
https://www.sciencedirect.com/science/article/
abs/pii/S0002914909005050

Harreiter, J., & Kautzky-Willer, A. (2018). Sex and
gender differences in prevention of type
2 diabetes. In Frontiers in Endocrinology,
9(MAY). Frontiers Media S.A. https://doi.
org/10.3389/fendo.2018.00220

Hertuida Clara, Hafizah Che Hassan, & Nisha
Nambiar. (2025). The importance of evaluating
the validity and reliability of self-efficacy
questionnaire in preparation for research.
Journal of Health Research and Technology,
4(1), 01-12. https://doi.org/10.58439/jhrt.
v4i1.405

IDF. (2021). IDF Diabetes Atlas. Diabetes Research
and Clinical Practice, 102(2), 147-148. https://
doi.org/10.1016/j.diabres.2013.10.013

International Diabetes Federation. (2022). IDF
Diabetes Atlas 2022 Reports.

International DiabetesFederation. (2017). IDF
Diabetes Atlas 8th Edition. https://doi.

org/10.1016/j.diabres.2009.10.007

Kaiafa, G., Veneti, S., Polychronopoulos, G., Pilalas,
D., Daios, S., Kanellos, I., Didangelos, T,
Pagoni, S., & Savopoulos, C. (2021). Is HbA1c
an ideal biomarker of well-controlled diabetes?
In Postgraduate Medical Journal, 97(1148),
380-383. BMJ Publishing Group. https://doi.
org/10.1136/postgradmedj-2020-138756

Kaiser, Zhang, & D. P. (2018). Global Prevalence
of Type 2 Diabetes over the Next Ten Years
(2018-2028). Diabetes, 67(Supplement 1),
202-LB. https://doi.org/10.2337/db18-202-LB

Kautzky-Willer, A., Leutner, M., & Harreiter, J.
(2023). Sex differences in type 2 diabetes.
Diabetologia, 66, 986-1002. https://doi.
org/10.1007/s00125-023-05891-x/Published

Kemenkes. (2024). Indonesian Health Survey
Report (SKI) 2023.

Khalig, A., Annonu, M. H., Fattah, A. A., Sherif
Mokhtar, M., Ghareeb, S., & Elhendy, A.
(2001). Left ventricular systolic and diastolic
functional abnormalities in asymptomatic
patients with non-insulin-dependent diabetes
mellitus *. Journal of the American Society of
Echocardiography, 14(9), 885-891. https://
doi.org/./mje..https://www.sciencedirect.com/
science/article/abs/pii/S0894731701607910

Kidwai, S. S., Nageen, A., Bashir, F., & Ara, J.
(2020). HbA1c — a predictor of dyslipidemia in
type 2 diabetes mellitus. Pakistan Journal of
Medical Sciences, 36(6), 1339-1343. https://
doi.org/10.12669/pjms.36.6.2000

Lansing, J. S. (2012). Perfect order: Recognizing
complexity in Bali. In Perfect Order. Princeton
University Press.

Lin, C., Cai, X., Yang, W., Lv, F, Nie, L., & Ji, L.
(2020). Age, sex, disease severity, and disease
duration difference in placebo response:

implications from a meta-analysis of diabetes
mellitus. BMC Medicine, 18(1). https://doi.
org/10.1186/s12916-020-01787-4

Motta, M., Bennati, E., Cardillo, E., Ferlito, L.,
& Malaguarnera, M. (2010). The value of
glycosylated hemoglobin (HbA1c) as a
predictive risk factor in the diagnosis of
diabetes mellitus (DM) in the elderly. Archives
of Gerontology and Geriatrics, 50(1), 60—64.
https://www.sciencedirect.com/science/article/
abs/pii/S0167494309000363

Muliaty, S. (2018). Effects of Ginger (Zingiber
officinale) on Blood Sugar and Cholesterol
Levels: A Systematic Review. Majalah
Kedokteran UKI 2018 Vol, XXXIV(1).

Namusisi H., N. (2025). The Impact of Cultural
Practices on Health Outcomes. Research
Output Journal of Public Health and Medicine,
5(1), 92-99. https://doi.org/10.59298/
ROJPHM/2025/519299

Niskanen, L., Karjalainen, J., Siitonen, O., &
Uusitupa, M. (1994). Metabolic evolution of
type 2 diabetes: A 10-year follow-up from
the time of diagnosis. Journal of Internal
Medicine, 236(3), 263-270. https://doi.
org/10.1111/j.1365-2796.1994.tb00794.x

Pahwa, M., Cavanagh, A., & Vanstone, M. (2023).

Key Informants in Applied Qualitative
Health Research. Qualitative Health
Research, 33(14), 1251-1261. https://doi.

org/10.1177/10497323231198796

Pamungkas, R. A., & Chamroonsawasdi, K. (2020).
Family functional-based coaching program on
healthy behavior for glycemic control among
Indonesian communities: A quasi-experimental
study. Oman Medical Journal, 35(5), 1-11.
https://doi.org/10.5001/0m;j.2020.115

Pamungkas, R. A., Chamroonsawasdi, K., &
Vatanasomboon, P. (2017). A systematic
review: Family support integrated with diabetes
self-management among uncontrolled type
Il diabetes mellitus patients. Behavioral
Sciences, 7(3). https://doi.org/10.3390/
bs7030062

PERKENI. (2015). Consensus On Management
And Prevention Of Type 2 Diabetes Mellitus
In Indonesia 2015. https://doi.org/10.1017/
CB09781107415324.004

Pesantes, M. A., Del Valle, A., Diez-Canseco,
F., Bernabé-Ortiz, A., Portocarrero, J.,
Trujillo, A., Cornejo, P., Manrique, K., &
Miranda, J. J. (2018a). Family Support and
Diabetes: Patient's Experiences From a
Public Hospital in Peru. Qualitative Health
Research, 28(12), 1871-1882. https://doi.
org/10.1177/1049732318784906

Pesantes, M. A., Del Valle, A., Diez-Canseco,
F., Bernabé-Ortiz, A., Portocarrero, J.,
Trujillo, A., Cornejo, P., Manrique, K., &
Miranda, J. J. (2018b). Family Support and
Diabetes: Patient's Experiences From a
Public Hospital in Peru. Qualitative Health

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 3, December 2025



https://www.sciencedirect.com/science/article/abs/pii/S0002914909005050
https://www.sciencedirect.com/science/article/abs/pii/S0002914909005050
https://doi.org/10.3389/fendo.2018.00220
https://doi.org/10.3389/fendo.2018.00220
https://doi.org/10.58439/jhrt.v4i1.405
https://doi.org/10.58439/jhrt.v4i1.405
https://doi.org/10.1016/j.diabres.2013.10.013
https://doi.org/10.1016/j.diabres.2013.10.013
https://doi.org/10.1016/j.diabres.2009.10.007
https://doi.org/10.1016/j.diabres.2009.10.007
https://doi.org/10.1136/postgradmedj-2020-138756
https://doi.org/10.1136/postgradmedj-2020-138756
https://doi.org/10.2337/db18-202-LB
https://doi.org/10.1007/s00125-023-05891-x/Published
https://doi.org/10.1007/s00125-023-05891-x/Published
https://doi.org/./mje..https://www.sciencedirect.com/science/article/abs/pii/S0894731701607910
https://doi.org/./mje..https://www.sciencedirect.com/science/article/abs/pii/S0894731701607910
https://doi.org/./mje..https://www.sciencedirect.com/science/article/abs/pii/S0894731701607910
https://doi.org/10.12669/pjms.36.6.2000
https://doi.org/10.12669/pjms.36.6.2000
https://doi.org/10.1186/s12916-020-01787-4
https://doi.org/10.1186/s12916-020-01787-4
https://www.sciencedirect.com/science/article/abs/pii/S0167494309000363
https://www.sciencedirect.com/science/article/abs/pii/S0167494309000363
https://doi.org/10.59298/ROJPHM/2025/519299
https://doi.org/10.59298/ROJPHM/2025/519299
https://doi.org/10.1111/j.1365-2796.1994.tb00794.x
https://doi.org/10.1111/j.1365-2796.1994.tb00794.x
https://doi.org/10.1177/10497323231198796 
https://doi.org/10.1177/10497323231198796 
https://doi.org/10.5001/omj.2020.115
https://doi.org/10.3390/bs7030062
https://doi.org/10.3390/bs7030062
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1017/CBO9781107415324.004
https://doi.org/10.1177/1049732318784906
https://doi.org/10.1177/1049732318784906

Original Article

Self-care education based on local wisdom

Research, 28(12), 1871-1882. https://doi.
org/10.1177/1049732318784906

Rani, M., Sharma, L., Advani, U., & Kumar, S. (2020).
Acupressure as an Adjunct to Pharmacological
Treatment for Depression , Anxiety , and
Stress in Patients with Knee Osteoarthritis.
Journal of Acupuncture and Meridian Studies,
13(4), 129-135. https://doi.org/10.1016/].
jams.2020.07.001

Reis, J. P, Allen, N. B., Bancks, M. P, Carr, J. J.,
Lewis, C. E., Lima, J. A., Rana, J. S., Gidding,
S. S., & Schreiner, P. J. (2018). Duration of
diabetes and prediabetes during adulthood
and subclinical atherosclerosis and cardiac
dysfunction inmiddle age: The CARDIA study.
Diabetes Care, 41(4), 731-738. https://doi.
org/10.2337/dc17-2233

Rivera, A. L., Estafol, B., Senties-Madrid, H.,
Fossion, R., Toledo-Roy, J. C., Mendoza-
Temis, J., Morales, |. O., Landa, E., Robles-
Cabrera, A., Moreno, R., & Frank, A. (2016).
Heart Rate and Systolic Blood Pressure
Variability in the Time Domain in Patients with
Recent and Long-Standing Diabetes Mellitus.
PLoS ONE, 11(2). https://doi.org/10.1371/
journal.pone.0148378

S, A, S, S, TS, A, & Mahadevan, S. (2024).
Diabetes Self-Efficacy on Glycemic Control and
Well-Being of Patients With Type 2 Diabetes
Mellitus: An Analytical Cross-Sectional Study.
Cureus. https://doi.org/10.7759/cureus.64005

Sarama Saha & Peter E. H. Schwar. (2017). Impact
of glycated hemoglobin (HbA1c) on identifying
insulin resistance among apparently healthy
individual. Journal of Public Health, 25, 505—
512.

Sheila D’souza, M., Karkada, S. N., Parahoo, K.,
Venkatesaperumal, R., Achora, S., Rose, A., &
Cayaban, R. (2017). Self-efficacy and self-care
behaviours among adults with type 2 diabetes.
Applied Nursing Research, 36, 25-32. https://
www.sciencedirect.com/science/article/abs/pii/
S0897189717301659

Sirsikar, M., Supriya, S., Mohanty, S., & Pinnelli,
V. (2016). Role of glycated hemoglobin
(HBA1c) as a dual marker to predict glycemic
status and dyslipidemia in type Il diabetes
mellitus. International Journal of Research
in Medical Sciences, 4524—-4529. https://doi.
org/10.18203/2320-6012.ijrms20163322

Sohal, M., Singh, P., Dhillon, B. S., & Gill, H.
S. (2022). Efficacy of journaling in the
management of mental illness: a systematic
review and meta- — analysis. Family Medicine
and Community Health, 10, 1-7. http://dx.doi.
org/10.1136/ fmch- 2021- 001154

Sohal, T., Sohal, P., King-Shier, K. M., & Khan, N.
A. (2015). Barriers and facilitators for type-
2 diabetes management in south asians: A
systematic review. PLoS ONE, 10(9), 1-15.
https://doi.org/10.1371/journal.pone.0136202

Suyadnya, |. W. (2009). Balinese women and

identities: Are they trapped in traditions,
globalization or both. Diunduh Dari: Http:/
Journal. Unair. Ac. Id/FilerPDF/01-Balinese_
Women_and_identities. Pdf

Tarwirei, T., Nkhoma, G., Mukona, D., & Zvinavashe,
M. (2013). The relationship between perceived
self-efficacy and adherence to self-care
activities in type 2 diabetic clients. The Central
African Journal of Medicine, 59(1-4), 6-14.

Tarwirei, T., Nkhoma, G., Mukona, D., Zvinavashe,
M., Afr, C., & Med, J. (2013). The relationship
between perceived self-efficacy and adherence
to self-care activities in type 2 diabetic clients.
Cent Afr J Med, 59(1), 6—14. https://pubmed.
ncbi.nim.nih.gov/29144115/

Tiwery, W. Y., Saud, J., Solissa, E. M., Suryawati, C.
T., & Setiawati, R. (2024). Women’s Rebellion
in Tarian Bumi: Challenging Patriarchal Culture
in Oka Rusmini’'s Novel. RETORIKA: Jurnal
llmu Bahasa, 10(1), 166—182.

Unger, T., Borghi, C., Charchar, F., Khan, N. A.,
Poulter, N. R., Prabhakaran, D., Ramirez, A.,
Schlaich, M., Stergiou, G. S., Tomaszewski,
M., Wainford, R. D., Williams, B., & Schutte,
A. E. (2020). 2020 International Society
of  Hypertension Global  Hypertension
Practice Guidelines. Hypertension, 75(6),
1334-1357. https://doi.org/10.1161/
HYPERTENSIONAHA.120.15026

Wang, N., Harris, K., Hamet, P., Harrap, S., Mancia,
G., Poulter, N., Wiliams, B., Zoungas, S.,
Woodward, M., Chalmers, J., & Rodgers, A.
(2022). Cumulative Systolic Blood Pressure
Load and Cardiovascular Risk in Patients With
Diabetes. Journal of the American College of
Cardiology, 80(12), 1147-1155. https://doi.
org/10.1016/j.jacc.2022.06.039

Wright, A. K., Welsh, P., Gill, J. M. R., Kontopantelis,
E., Emsley, R., Buchan, |., Ashcroft, D. M.,
Rutter, M. K., & Sattar, N. (2020). Age-, sex-
and ethnicity-related differences in body
weight, blood pressure, HbA1c and lipid levels
at the diagnosis of type 2 diabetes relative to
people without diabetes. Diabetologia, 63(8),
1542-1553.  https://doi.org/10.1007/s00125-
020-05169-6

Yao, X., Zhang, J., Zhang, X., Jiang, T., Zhang,
Y., Dai, F., Hu, H., & Zhang, Q. (2023). Age
at diagnosis, diabetes duration and the risk
of cardiovascular disease in patients with
diabetes mellitus: a cross-sectional study.
Frontiers in Endocrinology, 14. https://doi.
org/10.3389/fendo.2023.1131395

Yasa,|.D.P.G.P.,,Rahayu, V.E. S., &Rasdini,|. G.A.
A. (2023). Perception and Educational Needs in
the Self-Management Type 2 Diabetes Mellitus
Patients: A Phenomenological Study Based on
Local Wisdom. Jurnal Info Kesehatan, 21(4),
804-814. https://doi.org/10.31965/infokes.
Vol21.1ss4.1340

Zangeneh, F., Arora, P. S., Dyck, P. J., Bekris, L.,
Lernmark, A., Achenbach, S. J., Oberg, A. L.,

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 3, December 2025



https://doi.org/10.1177/1049732318784906
https://doi.org/10.1177/1049732318784906
https://doi.org/10.1016/j.jams.2020.07.001
https://doi.org/10.1016/j.jams.2020.07.001
https://doi.org/10.2337/dc17-2233
https://doi.org/10.2337/dc17-2233
https://doi.org/10.1371/journal.pone.0148378
https://doi.org/10.1371/journal.pone.0148378
https://doi.org/10.7759/cureus.64005
https://www.sciencedirect.com/science/article/abs/pii/S0897189717301659
https://www.sciencedirect.com/science/article/abs/pii/S0897189717301659
https://www.sciencedirect.com/science/article/abs/pii/S0897189717301659
https://doi.org/10.18203/2320-6012.ijrms20163322
https://doi.org/10.18203/2320-6012.ijrms20163322
http://dx.doi. org/10.1136/ fmch- 2021- 001154
http://dx.doi. org/10.1136/ fmch- 2021- 001154
https://doi.org/10.1371/journal.pone.0136202
Http://Journal. Unair. Ac. Id/FilerPDF/01-Balinese_Women_and_identities. Pdf 
Http://Journal. Unair. Ac. Id/FilerPDF/01-Balinese_Women_and_identities. Pdf 
Http://Journal. Unair. Ac. Id/FilerPDF/01-Balinese_Women_and_identities. Pdf 
https://pubmed.ncbi.nlm.nih.gov/29144115/
https://pubmed.ncbi.nlm.nih.gov/29144115/
https://doi.org/10.1161/HYPERTENSIONAHA.120.15026
https://doi.org/10.1161/HYPERTENSIONAHA.120.15026
https://doi.org/10.1016/j.jacc.2022.06.039
https://doi.org/10.1016/j.jacc.2022.06.039
https://doi.org/10.1007/s00125-020-05169-6
https://doi.org/10.1007/s00125-020-05169-6
https://doi.org/10.3389/fendo.2023.1131395
https://doi.org/10.3389/fendo.2023.1131395
https://doi.org/10.31965/infokes.Vol21.Iss4.1340
https://doi.org/10.31965/infokes.Vol21.Iss4.1340

Original Article

Yasa, . D. P. G. P, et al. (2025)

& Rizza, R. A. (2006). Effects of duration of Chalmers, J. (2014). Impact of age, age at
type 2 diabetes mellitus on insulin secretion. diagnosis and duration of diabetes on the
Endocrine Practice, 12(4), 388-393. https:// risk of macrovascular and microvascular
doi.org/10.4158/EP.12.4.388 complications and death in type 2 diabetes.

Zoungas, S., Woodward, M., Li, Q., Cooper, M. Diabetologia, 57(12), 2465-2474. https://doi.
E., Hamet, P., Harrap, S., Heller, S., Marre, org/10.1007/s00125-014-3369-7

M., Patel, A., Poulter, N., Wiliams, B., &

Jurnal Keperawatan Padjadjaran, Volume 13, Issue 3, December 2025



https://doi.org/10.4158/EP.12.4.388
https://doi.org/10.4158/EP.12.4.388
https://doi.org/10.1007/s00125-014-3369-7
https://doi.org/10.1007/s00125-014-3369-7

