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Abstract

Type 2 diabetes mellitus (DM) is the most prevalent form of diabetes, accounting for over 90%
of all cases worldwide. The increasing global burden of DM is partly attributable to a substantial
population of individuals with undiagnosed type 2 DM who remain asymptomatic or untreated.
Strengthening diagnostic capacities is therefore essential to facilitate timely intervention and
improve clinical outcomes. Community engagement plays a pivotal role in mitigating the DM
burden, with initiatives such as POSBINDU, a component of Community-Based Health Efforts
(Upaya Kesehatan Berbasis Masyarakat, UKBM), and serving as a critical platform. However,
POSBINDU cadres have yet to be systematically

engaged in providing support and monitoring for survivors of natural disasters, particularly those
lacking access to digital health applications. Advancements in health technology, exemplified
by tools like Dering DM, offer significant potential to enhance self-management and improve
the quality of life for individuals with DM. To further strengthen community participation,
optimizing the role of POSBINDU cadres is imperative, ensuring their active involvement in
both routine care and crisis response

Keywords: Cadres, Type 2 Diabetes Mellitus (DM), Self-management, Survivors.

1. Introduction
The persistent surge in DM incidence can be attributed to the substantial population
of type 2 DM individuals who have not been identified through diagnosis. Therefore,
it is imperative to enhance the capacity for diagnosing individuals with diabetes in
order to facilitate early treatment [1]. Regency or City Governments are required to
provide health care, in accordance with established criteria, to all individuals with
DM as part of their efforts in secondary prevention within their area of authority [2].

The existing Integrated Development Post (POSBINDU) in the community has
not been effectively utilized and integrated into an application for POSBINDU
activities conducted by cadres to enhance the scope of health monitoring, particularly
for type 2 DM. The existing type 2 DM application has a restricted user base [3].
Only individuals with type 2 diabetes mellitus who have survived and had reduced
social interaction. This does not align with the requirements of the Prolanis initiative,
which necessitates the involvement of the community [4]. POSBINDU cadres have
not directly participated in offering aid and supervision to survivors of natural
disasters who lack the capability to utilize the program [5].

As of today, the administration of health issues continues to present a challenge
in the context of self-management [6]. Solutions that can be used to improve self-
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management and improve the quality of life of patients are by utilizing technology
that is currently developing rapidly, especially in the health sector and increasing
community participation, such as optimizing the role of POSBINDU cadres. The
term "mHealth" refers to a specific type of existing technology in the healthcare
industry [7].

DM treatment is significantly impacted by the patient's level of independence
in managing diabetic care, which includes maintaining a healthy diet, determining
whether to engage in physical activity, controlling blood sugar levels, and using
insulin (both in terms of the timing of administration and the dosage) [8]. 4
Implementing Diabetes Self-Management Education (DSME) along with the
collaboration of Community Health Workers (CHW) and Peer Leaders (PL) has been
proven to save costs and enhance the effectiveness of self-management assistance. 5
Meanwhile, it has been observed that the Central Java Health Service, including in
the District Sukoharjo, allocates a greater portion of its budget towards curative
activities rather than promotive and preventive activities.6 Through the
implementation of an IT-based promotion model, it is expected that patients with
type 2 DM will benefit from self-management support provided by POSBINDU
cadres. This approach aims to have a positive impact on their health outcomes.

The POSBINDU cadres are actively engaged in the management of DM as part
of the POSBINDU program, which has the objective of identifying and preventing
risk factors associated with non-communicable diseases. The Information-
Motivation-Behavioral (IMB) Skills Model suggests that the knowledge, drive, and
actions of POSBINDU cadres play a crucial role in shaping health behavior. The
participation of POSBINDU cadres in offering encouragement and assistance
through the "Dering DM" application is anticipated to aid individuals with type 2 DM
in attaining effective self-management by enhancing their self-confidence [9].

2. Methods
Data Source and Study Population

The methods employed in this investigation were research and development,
specifically R&D (investigation and Development). This approach is implemented to
generate products and evaluate the efficacy of the research product [10]. The research
concept was supported by the simultaneous collection of qualitative and quantitative
data in the initial stage of the study, which was conducted using a mix method
approach and an embedded design approach strategy. The supportive variable is the
variable that will be investigated and questioned in each approach [11].

An in-depth interview method was implemented with informants in the vicinity
of the Nguter Sukoharjo Community Health Center. The objective of this method
was to offer a comprehensive overview of the research topic. In accordance with the
rule of adequacy, the data collected from informants must cover all activities that are
relevant to the research topic [12]. In this case, there were a total of 13 informants
[13].

The surveyed population consisted of individuals who had survived type 2 diabetes
mellitus and were receiving care at four Community Health Centers in Sukoharjo
Regency. The process of selecting subjects was conducted using a straightforward
random sampling technique. This implies that any husband within the study
population has an equal chance of being chosen as a research participant [14]. The
objective is to choose individuals who can accurately reflect the entire population.
The study population consisted of all individuals who had survived type 2 DM in
Sukoharjo Regency. The sampling of Puskesmas will be conducted using purposive
sampling method, selecting 4 out of 12 Puskesmas. Two Puskesmas will be chosen
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to represent rural areas, particularly Bendosari Health Center and Bulu Health Center.
Similarly, two health facilities, Grogol Health Center and Kartasuro Health Center,
will be picked to represent metropolitan areas [15].

Subsequently, participants were chosen through a randomized experimental block
design. The randomization of experimental block design involved grouping
participants or experimental units into blocks, and then randomly assigning different
treatments to units within each block. Randomly blocking could assist researchers in
controlling for possibly confounding variables.7 A total of 12 POSBINDUSs were
randomly chosen to act as block units, divided into two groups: a control group and
an intervention group. Each group will consist of 25 subjects from the control
posyandu and 25 individuals receiving the intervention, resulting in a total of 300
research subjects [16].

The participants were divided into two groups: the intervention group and the
control group. The intervention group consisted of individuals who had survived type
2 DM and were provided mentorship-based POSBINDU cadre assistance through the
"Dering DM" application. On the other hand, the control group comprised type 2 DM
survivors who received mentorship-based POSBINDU cadre assistance without the
use of media [17].

General Characteristics

The data reveals that a significant majority of respondents, specifically 218
individuals (72.7%), were women. A majority of the respondents, specifically 146
individuals (48.7%), fell within the age range of 56-65 years. Conversely, a minority
of only 13 individuals (4.3%) were below the age of 45. The majority of respondents,
accounting for 55.7%, obtained their education from SMA/MA. A total of 28
individuals successfully completed their elementary education, accounting for 9.3%
of the total. According to the data, the majority of the respondents (48.3%) were not
employed, while a small percentage (1.7%) worked as civil servants. In regards to
POSBINDU cadres, it is worth noting that the majority of the 324 cadres fall within
the age range of 41-50 years old, accounting for 44% of the total. On the other hand,
the age group of 25-30 years old is the least represented, with only 19 individuals,
making up 3% of the total. In terms of cadre experience, 45% of individuals have an
average of more than 10 years of experience, while 8% have at least 1-2 years of
experience as a cadre. There is a significant disparity in the number of cadres at
different levels. The Purnama posyandu level has the highest number of cadres, with
317 individuals accounting for 43% of the total. On the other hand, the Intermediate
level has the lowest number of cadres, with only 103 people making up 14%.
Disparities that Occur in Rural and Urban Communities in Carrying Out Type 2 DM
Control/Inspection

The research findings indicate that the decline in rural informants' interest in
carrying out controls and inspections can be attributed to distance [18]. Rural
communities typically have limited access to information compared to their urban
counterparts. Family and POSBINDU Cadre Support for Type 2 DM Survivors in
Carrying Out Self-Management [19].

The research findings indicate that individuals who have experienced type 2
diabetes can effectively practice self-management with the help of comprehensive
knowledge on its application in their everyday routines. According to the statement,
self-management terms pertain to the regular activities or actions individuals must
undertake to exert control over or minimize the effects of a disease on their overall
health and well-being, with the aim of preventing its progression [20].

From the results of in-depth interviews, it can be concluded that family support
also plays an important role in the self-management of type 2 diabetes survivors.
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Families who are actively involved in supporting survivors' needs, both in terms of
managing diet, exercising together, and providing emotional support, can strengthen
management efforts. survivor self. The role of the family in improving self-
management in type 2 DM survivors is necessary for successful care. This is
supported by the statement that self-management support refers to policies or people
who support self-management behavior at all ages and is not specific to the education
process. 10 This is due to the fact that there are several factors that can affect self-
management behavior, including family support [21]. Additionally, prior research
indicates that the correlation between self-management and family support is
substantial [22].

The provision of social support by the Community Health Center, particularly
through a home visit program conducted by trained individuals, is an extremely
beneficial measure in assisting those who have had type 2 DM.8 This program offers
both emotional support and essential instruction on healthy lives to survivors and
their families. Home visits conducted by Community Health Center cadres provide
survivors and their families with information in a personalized and familiar setting.
This can enhance the knowledge they have acquired about diabetic self-management,
while also offering a chance to inquire and resolve any uncertainties they may have.
In addition, this program offers survivors and their families the chance to get social
assistance from their immediate surroundings [23].

Changes in Self-Management in Type 2 DM Survivors

Self-management encompasses the regular tasks and behaviors that individuals must
undertake to exert control over their health and mitigate the effects of an illness,
thereby preventing its progression. 8,9. Effective self-management techniques can
assist those who have Type 2 diabetes mellitus in overcoming their challenges.
Patients who engage in self-management of chronic conditions experience several
benefits, such as less reliance on healthcare resources and enhanced quality of life. It
is crucial for individuals to independently recognize any issues or the necessity for
greater self-care [24].

Diabetes self-management include essential behavioral tasks, including adhering
to medicine, engaging in physical activity, monitoring blood sugar levels, minimizing
risk factors, problem-solving, and adopting good coping mechanisms. These acts are
crucial for effectively managing the disease. Patients exhibit varying levels of
adherence to diabetic self-management, indicating that the decision-making process
for self-management is influenced by a range of circumstances that can either
facilitate or hinder it. Self-management support encompasses policies and individuals
that facilitate self-directed behavior across all age groups, and is not limited to the
context of education. 10 In addition, self-management assistance in diabetes refers to
a method aimed at enhancing the capacity of individuals with diabetes to effectively
manage their illness on their own. 13 This study focuses on the availability of a
patient application called "Dering DM" that can be accessed conveniently at any time
[25].

Changes in Self-Efficacy in Type 2 DM Survivors

Self-efficacy refers to an individual's evaluation of their capacity to successfully
accomplish a specific task. Improving diabetes management requires a strong sense
of self-efficacy. Self-efficacy refers to the belief in one's own capability to
successfully perform the required actions. Self-efficacy refers to the process of
evaluating one's ability to perform various actions, regardless of their moral
implications or correctness, and determining whether one is capable of meeting the
necessary requirements. There is a distinction between aspirations and self-efficacy.
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Aspirations refer to ideal goals that one aims to achieve, whereas self-efficacy
pertains to an individual's evaluation of their own abilities. 14 Self-efficacy plays a
crucial role as a mediator between behavioral factors and the environment,
influencing personal factors [26].

In particular, the concept of self-efficacy in this study pertains to the perception of
confidence among individuals with type 2 DM in their ability to engage in self-
management activities, specifically in relation to their capacity for self-care
management. In order to assess changes in self-efficacy among survivors, it is
necessary to seek assistance from POSBINDU cadres through the Dering DM
application. This will help determine any changes in self-confidence and behavior
among DM patient survivors that can contribute to their recovery. These behaviors
include adhering to diet and exercise activities, diligently monitoring blood sugar
levels, and following foot treatment and therapy [27].

Analysis

To determine whether there were disparities in pre-test and post-test scores between
the control group and the intervention group, the Wilcoxon test was implemented to
evaluate variations in self-management in the treatment group and the control group.
There was no difference in the pre-test and post-test scores for self-management
variables in the control group, as evidenced by a p-value of 0.322 (>0.05). In the
meantime, the Wilcoxon test results for the pre-test and post-test scores of self-
management in the intervention group yielded a p-value of 0.000 (<0.05), indicating
that there is a difference in the pre-test and post-test scores of self-management in the
intervention group [28].

3. Results
Changes in Self-Management in Type 2 DM Survivors

Wilcoxon statistical tests were implemented to evaluate modifications in self-
management among survivors of type 2 diabetes mellitus. results of the Wilcoxon
test for the control and intervention groups' self-management scores at the pre-test
and post-test. There was no difference in the pre-test and post-test scores for self-
management variables in the control group, as evidenced by a p-value of 0.322
(>0.05). Therefore, it can be inferred that the "Dering DM" application does not have
any impact on the self-management of type 2 DM survivors in the control group. In
the meantime, the Wilcoxon test results for the pre-test and post-test scores of self-
management in the intervention group generated a p-value of 0.000 (<0.05),
indicating that there is a difference in the pre-test and post-test scores of self-
management in the intervention group. Therefore, it can be inferred that the "Dering
DM" application has an impact on the self-management of type 2 DM survivors [29].

Changes in Self-Efficacy in Type 2 DM Survivors

The Wilcoxon test was employed to analyze the pre-test and post-test scores of self-
efficacy in the control and intervention groups. In the control group, the p-value was
0.586 (>0.05), indicating that there was no difference in the pre-test and post-test
scores on self-efficacy. Therefore, it can be inferred that the self-management self-
efficacy of type 2 DM survivors is not influenced by the "Dering DM" application.
The intervention group exhibited a p-value of 0.000 (<0.05), indicating a significant
difference in pre-test and post-test self-efficacy scores. Therefore, it can be inferred
that the "Dering DM" application has an impact on self-efficacy in order to enhance
the self-management of type 2 DM survivors [30]. The results of this study suggest
that the confidence of type 2 diabetes patients in managing their condition can affect
their self-efficacy. Effective diabetes management necessitates patient confidence
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and determination. Belief is a critical and primary factor in the efficacy of therapy.
The health belief model (HBM) is a conceptual framework that is employed to
elucidate the process of achieving optimal behavior change. Prior study reported that
if individuals are successful in surmounting perceived obstacles, achieving benefits,
demonstrating self-efficacy, and surmounting threats, behavioral changes may result
[31].The Mann-Whitney test generated a p-value of 0.000 (< 0.05), demonstrating a
significant disparity in the average post-test self-efficacy score between the
intervention group (who utilized the "Dering DM" application) and the control group
(which did not use the "Dering DM" app) [32]. These data validate that the "Dering
DM" program has a substantial influence on enhancing self-efficacy in self-
management for individuals who have survived type 2 diabetes mellitus. Therefore,
it can be inferred that the utilization of the "Dering DM" application is efficacious in
enhancing the self-efficacy of individuals who have type 2 diabetes mellitus in
effectively managing their condition. These findings make a significant contribution
to our understanding of how these applications affect people, and they also lay the
groundwork for developing better and more focused interventions in the future to
enhance the quality of life for survivors of type 2 diabetes mellitus (T2DM) [33].

Discussion

This study utilized in-depth interviews with informants to gather information
regarding the age at which they were initially affected and to establish a
comprehensive understanding of those affected by DM. The informant further added
that he lacked the bravery to disclose his diabetic condition, resulting in the sufferer
hesitating to remind others about any dietary restrictions, if there were any [34]. In
addition, individuals afflicted with DM frequently have a lack of awareness regarding
their condition and deny having received a diagnosis for DM. Additionally, certain
participants expressed that the current facilities may be insufficient, leading
individuals with the illness to disregard their condition. Therefore, it may be inferred
that individuals with DM can benefit from the use of media tools such as the "Dering
DM" application to enhance their quality of life through self-management, aided by
regular reminders provided by the program.

Based on the findings from in-depth interviews with type 2 DM survivors and their
families, it is possible to gain a comprehensive understanding of the application of
self-management in type 2 DM survivors. Based on this information, it can be
tentatively concluded that individuals with type 2 diabetes mellitus (DM) can
effectively engage in self-management practices if they possess adequate knowledge
on how to execute such practices. This, in turn, can enhance the overall quality of life
for type 2 DM patients. Informants in the POSBINDU program are also educated on
how to recognize indicators of increased blood sugar levels in individuals who have
survived type 2 diabetes mellitus. It is crucial to comprehend this knowledge in order
to appropriately administer basic treatment and follow-up. In addition to the
knowledge required for type 2 diabetes mellitus (DM) survivors for managing their
condition, it is also important for POSBINDU cadres and the families of these
survivors to comprehend this information. This understanding will enable them to
actively contribute to the self-management of type 2 DM survivors. POSBINDU
cadres educate survivors of type 2 DM and their families on self-management
techniques, aiming to ensure proper implementation and support [35].

In addition to the individual's strong self-management skills, social support also
plays a crucial role. The informant reported that the Community Health Center has
organized teams to visit the homes of individuals who have type 2 diabetes mellitus
(DM) in order to offer social support and provide instruction on healthy lifestyles to
both the survivors and their families.7-9POSBINDU is a program designed to have
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a favorable influence on the implementation of self-management for individuals who
have survived type 2 diabetes mellitus. Participants in POSBINDU communities
receive counseling, early identification of non-communicable diseases, and regular
medical check-ups. 15 The counseling offered focuses on the management of non-
communicable diseases (NCDs), namely diabetes mellitus (DM). This includes
guidance on food, physical exercise, monitoring blood sugar levels, treatment
options, disease control, and medication. The informant overseeing the PTM program
feels that the POSBINDU program can aid in the timely identification of DM,
enhance the knowledge of type 2 DM survivors and their families regarding self-
management of DM, and improve family support in monitoring DM management
[36].

All informants have reported that POSBINDU has been conducted on a monthly
basis and in a routine manner. In addition to POSBINDU activities, mobile health
centers are present in each village and are used to conduct early detection of DM. It
is anticipated that the challenges encountered by residents will be mitigated and that
immediate follow-up will be achieved through cross-sectoral coordination as a result
of the early detection of DM that is optimized in multiple activities. POSBINDU
PTM cadres play a significant role in the accomplishment of the Chronic Disease
Management Program. Therefore, the Health Service or community health centers
can serve as a "provision" in the endeavor to enhance the implementation of self-
management for type 2 DM survivors by coaching cadres. Consequently, it is
anticipated that POSBINDU cadres who have undergone training will be able to offer
the necessary support [37].

Nevertheless, the results of this research indicate that not all POSBINDU training
is conducted directly with cadres. Rather, POSBINDU cadres are trained by
midwives at the Community Health Center who have completed PTM guide training.
This is conducted to offer cadres who interact directly with PTM survivors,
particularly those with type 2 DM, a means of comprehension or replenishment.
Nevertheless, these constraints can be surmounted by ensuring that programs are
well-coordinated, thereby facilitating the more efficient operation of cadre
refreshment or empowerment. Informants who serve as policymakers also have a
Proposed Activity Plan (RUK) that suggests training for PTM cadres [38].

Throughout the implementation of POSBINDU, the Community Health Center's
Health Promotion Officer was available to offer health services, including the early
detection of non-communicable diseases with the assistance of POSBINDU cadres.
If residents are discovered in possession of PTM, they will be instructed to go to the
Community Health Center for additional exams, which may include house visits. In
addition to their involvement in activities at POSBINDU, cadres also participate in
health promotion activities during PTM or in collaboration with environmental health
initiatives, such as those implemented in schools and factories [39].

Despite the implementation of programs aimed at controlling and managing type
2 DM survivors, there are still difficulties that can hinder the program's success rate.
The primary challenge often encountered is a deficiency in public awareness,
encompassing both the awareness required to conduct inspections and the awareness
needed to effectively apply sound DM (Disaster Management) practices. Informants
have identified the lack of awareness among individuals with diabetes mellitus (DM)
as the primary barrier to the success of the PTM management program. Typically, if
individuals who have survived type 2 diabetes mellitus do not have any symptoms,
they are less likely to actively manage or visit POSBINDU, resulting in a disruption
of their therapy.16 The education provided has failed to effectively increase the
frequency of visits from survivors of type 2 DM, thereby lacking a significant
positive impact. Furthermore, village midwives and POSBINDU cadres have
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encountered difficulties in reaching all individuals with type 2 DM who have not
returned for follow-up visits to POSBINDU or health service institutions.17 The
Non-Communicable Disease (NCD) control program, specifically targeting Type 2
Diabetes Mellitus, is monitored and evaluated by officers or health workers who
conduct community-based surveillance to assess blood sugar levels, cholesterol
levels, and blood pressure. In order to communicate the monitoring results to
inhabitants on proper management. PTM is detected early at POSBINDU, however
treatment is provided at health facilities [40].

Additionally, home visits were conducted to oversee and assess the management
of individuals who had survived type 2 diabetes mellitus. Monitoring and evaluation
were conducted at POSBINDU in rural regions during the education services
provided at the end of the POSBINDU services [41]. Monitoring and evaluation may
encompass the outcomes of blood glucose assessments and the regular practices of
those who have survived type 2 diabetes mellitus for routine management [42].
During the monitoring process, individuals who had type 2 diabetes mellitus were
provided with a monitoring book [43]. However, it should be noted that not all
individuals with the condition received the book. If indications of DM are detected,
a collaborative consultation will be conducted. DM survivors carry a monitoring
book, also known as a report card, whenever they visit POSBINDU or require
services at a health facility to obtain medication [44].

The informant expresses the desire for increased awareness among type 2 DM
survivors regarding the use of mobile health (m-health) applications to manage their
condition. This is in response to the lack of awareness among survivors about the
importance of regular re-examinations at health service facilities [45]. The "Dering
DM" application serves as a promotional and preventative tool for managing type 2
DM in the intervention group. The "Dering DM" program was utilized by
POSBINDU cadres to mentor and monitor individuals who have type 2 DM. The
"Dering DM" application was utilized on 6 occasions at Posyandu with the assistance
of POSBINDU cadres [46].

4. Conclusions

In conclusion, the Integrated Service Post (POSBINDU) has demonstrated its
effectiveness as a model for delivering comprehensive support and integrated health
services to individuals living with type 2 diabetes mellitus (DM). By emphasizing
education, routine health monitoring, and personalized support, the program not only
enhances the quality of life for type 2 DM survivors but also promotes the adoption of
effective self-management strategies. These interventions extend beyond individual
benefits, contributing to broader public health efforts to control and manage non-
communicable diseases at the community level.

The findings of this study underscore the critical role of POSBINDU PTM cadres in
bolstering the success of the Chronic Disease Management Program (Program
Pengelolaan Penyakit Kronis, Prolanis), particularly in the management of type 2 DM.
Their unique and extensive access to the community positions them as highly effective
agents of change, fostering improved self-management practices among DM survivors
and driving sustainable health outcomes at the population level.
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