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ABSTRACT

Rangkasbitung.

documentation.

diabetes-related complications.

Introduction: Diabetes mellitus is a chronic metabolic disorder characterized by persistent hyperglycemia resulting from
inadequate insulin production or impaired insulin utilization. Blood glucose can be managed through pharmacological and
non-pharmacological approaches. Combining insulin therapy with diabetic foot exercises may improve insulin sensitivity and
peripheral blood circulation, thereby helping to reduce blood glucose levels. This study aimed to describe the implementation
of combined insulin therapy and diabetic foot exercises in patients with diabetes mellitus at Dr. Adjidarmo General Hospital,

Methods: A case study design was conducted involving two patients with diabetes mellitus over a three-day observation
period. Data were collected through interviews, physical examinations, observations, blood glucose measurements, and

Results: Following the combined intervention for 3x24 hours, both patients experienced reductions in blood glucose levels
accompanied by improvements in hyperglycemic symptoms, including dizziness, weakness, excessive thirst, and polyuria.

Conclusion: These findings suggest that combining insulin therapy with diabetic foot exercises may contribute to improved
short-term glycemic control. Nurses play an essential role in providing health education, encouraging treatment adherence,
promoting regular foot exercises, and supporting healthy lifestyle practices to maintain blood glucose control and prevent
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INTRODUCTION

Diabetes Mellitus (DM) 1is a chronic
metabolic disorder that occurs due to the inability
of the pancreas to produce enough insulin for the
body or due to the body's inability to use the
insulin produced (Fatihaturahmi et al., 2023).
Diabetes Mellitus (DM) is divided into several
types, including Type 1 Diabetes Mellitus, Type 2
Diabetes Mellitus, Gestational Diabetes Mellitus,
and Other Types of Diabetes Mellitus (Syaripudin,
2026).

Type 1 diabetes mellitus occurs due to an
autoimmune disorder, so that the insulin-
producing pancreatic cells are damaged and the
body is unable to produce insulin. This condition
1s commonly experienced at a young age and
requires lifelong insulin therapy. Type 2 diabetes
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mellitus occurs due to insulin resistance, which is
when the body's cells do not respond optimally to
insulin, and can be accompanied by a decrease in
insulin production. This condition is often related
to unhealthy lifestyles, obesity, and hereditary
factors. Gestational Diabetes Mellitus occurs
during pregnancy and usually goes away after
delivery, but it can increase the risk of developing
type 2 Diabetes Mellitus later in life. In addition,
other types of Diabetes Mellitus are caused by
certain conditions, such as genetic disorders,
disorders of the pancreas, and side effects from
the use of drugs (Frida et al., 2025).

In addition to these causative factors, a
person's risk of developing Diabetes Mellitus is
also influenced by several factors including an
unhealthy diet by consuming excessive sugar and
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fat and low fiber, lack of physical activity that can
cause obesity, genetic factors or family history
with Diabetes Mellitus, smoking habits and
alcohol consumption, stress and obesity that
trigger insulin resistance as the main factors in the
development of type 2 Diabetes Mellitus, and
increasing age which naturally increases the risk
of Diabetes Mellitus. Given the many risk factors
and the large impact that can be caused, ranging
from complications to other organs of the body,
additional  degenerative  diseases, decreased
quality of life, to the risk of an increase in
Diabetes Mellitus disease, it is a serious health
problem. It needs to receive attention from the
public and individuals from an early age (Suryati,
2021).

However, of all types of Diabetes Mellitus, a
person with Diabetes Mellitus generally
experiences similar symptoms such as polyuria
(frequent urination), polydipsia (frequent thirst),
polyphagia (frequent hunger), and weight loss, for
which the cause is not clearly known (Febrinasari
et al., 2020). In addition, in some cases, symptoms
can appear slowly over a long period of time so
that they are often unnoticed, with complaints
such as frequent tingling, feeling hot or piercing in
the skin, numbness in the skin, cramping, fatigue
and drowsiness, blurred vision, itching in the
genital area, decreased sexual function and
disorders during pregnancy such as miscarriage
(Ferawati et al., 2020).

The prevalence of Diabetes Mellitus
worldwide in adults (20-79 years old) is 589
million people and is predicted to increase to 853
million people by 2050 (International Diabetes
Federation, 2025). In the Southeast Asia region
(SEA), the number of adults aged 20-79 years
living with Diabetes Mellitus in 2024 will be
recorded at 106.9 million people and it is
estimated that there will be an increase of 73% in
the Southeast Asia region, so that the total number
of people with Diabetes Mellitus is predicted to
reach around 185 million people by 2050
(International Diabetes Federation, 2026b).
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Indonesia is one of 38 countries and regions
in the Western Pacific region, with the total adult
population in Indonesia in 2024 recorded at
185,217,400 people, while the number of people
with Diabetes Mellitus in adults is 20,426,400
people with a prevalence of 11.3% of the total
adult  population  (International  Diabetes
Federation, 2026a). Based on data from the health
profile of Banten Province in 2024, it was found
that 223,577 people with Diabetes Mellitus
received health services in Banten Province (Prov.
Banten, 2024), in Lebak Regency in 2024 as many
as 15,706 people, in 2025 as many as 23,737
people, and in 2026 as many as 4,033 people the
number of patients with Diabetes Mellitus at dr.
Adjidarmo Rangkasbitung Hospital was recorded
at 446 people in 2023, 1277 people in 2024, and
466 people in 2025 (Adjidarmo Rangkasbitung,
2026).

The high prevalence of Diabetes Mellitus is
inseparable  from  the  pathophysiological
mechanisms in the body, where understanding the
role of hormones in the body is important because
these hormones regulate the entry of glucose into
body cells as a source of energy. This hormone is
produced by the pancreatic gland and is needed
for most glucose to enter the cells. If there is a
disruption in insulin, such as production that is
inhibited or not produced at all, glucose will have
difficulty entering the cells, so that blood sugar
levels increase. If this condition lasts for a long
time, the body's cells that need glucose can be
damaged due to lack of energy, while high blood
sugar levels can damage nerves and various other
organs of the body (Haryati et al., 2023). This
condition will worsen if the disease is not
controlled and triggers complications; these
complications are divided into two, namely
microvascular and macrovascular (Kemenkes,
2024).

Facing the high risk of complications in
people with Diabetes Mellitus, it is necessary to
make appropriate disease management efforts
through health education for patients and families.
Nurses are required to have optimal abilities in
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providing health education, which includes
promotive (health improvement), preventive
(prevention), (treatment), and
rehabilitative (restoration of body functions) (Luh
et al., 2025). Management of Diabetes Mellitus
can be done through pharmacological and non-
pharmacological approaches. Pharmacologically,
insulin therapy is used to lower blood glucose
levels by improving glucose transport into body
cells and inhibiting the conversion of glycogen
and amino acids into glucose (Haryati et al.,
2023).

Meanwhile, a

curative

non-pharmacological
approach can be carried out through diabetic foot
exercises as a form of physical exercise that is
included in the four main pillars of diabetes
mellitus management. This exercise involves
movement of the muscles and joints of the legs,
which aims to improve the patient's self-care
ability and prevent complications, especially
diabetic neuropathy (Wijonarko et al., 2024).
Although insulin therapy is the primary
therapy in controlling blood glucose levels in
patients with Diabetes Mellitus,
nonpharmacological approaches such as diabetic
foot exercises have also been reported to help
improve muscle activity, improve peripheral
circulation, and support blood glucose control.
However, research describing the implementation
of the combination of insulin therapy and diabetic
foot exercises in clinical practice is still limited,
especially in the form of case studies. Most
previous studies have focused on insulin therapy
or diabetic foot exercises separately, so the picture
of the simultanecous application of both
interventions as well as changes in blood glucose
levels that occur during the treatment process has
not been widely reported. This condition shows a
research gap related to the implementation of a
combination of pharmacological and
nonpharmacological therapies in patients with
Diabetes Mellitus in nursing practice. Therefore,
this case study was conducted to describe the
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implementation of a combination of insulin
therapy and diabetic foot exercises as well as
changes in blood glucose levels in patients with
Diabetes Mellitus during the observation period.

METHOD
Study Design

This study employed a descriptive single-
case study design to provide an in-depth
description of the patient's condition, nursing
assessment, intervention, and outcomes following
the implementation of the nursing care plan.

Setting & Participants

Respondents in this study were selected
using the purposive sampling technique, which is
the deliberate selection of subjects based on
characteristics that are in accordance with the
research objectives. The inclusion criteria in this
study included patients who underwent treatment
in the Internal Medicine Room with a medical
diagnosis of Type 2 Diabetes Mellitus, adult
patients aged 18-59 years who did not have
complications of diabetic neuropathy or diabetic
ulcers, and did not experience weakness in the
lower extremity muscles so that they were able to
participate in diabetic foot exercises.

The exclusion criteria include patients who
cannot read and write, experience decreased
consciousness, and do not receive insulin therapy.
Based on these criteria, two respondents were
selected, namely Mrs. M and Mrs. S. Both patients
met all the inclusion criteria and did not meet any
of the exclusion criteria. In addition, both received
insulin therapy according to the treatment program,
had a physical condition that allowed them to do
diabetic foot exercises, and were willing to
participate in the entire series of observations and
interventions during the 3x24-hour study period. In
the implementation of this case study, the
researcher respects the rights and gives freedom to
Mrs. M and Mrs. S in making decisions related to
the nursing care actions carried out. Mrs. M and
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Mrs. S made a decision and were given informed
consent as proof of consent in the implementation
of the case study.

Variables & Measuremen

The intervention given to both patients was
in the form of a combination of insulin therapy
according to the doctor's therapy program and
diabetic foot exercises. Both patients received the
same insulin regimen, namely Ryzodeg insulin
with a dose of 20 IU administered twice daily
through subcutaneous injection according to the
hospital's therapy schedule.

The implementation of diabetic foot
exercises is carried out for 3x24 hours with a
frequency of once every day. Each session lasts for
+15-20 minutes and follows the Standard
Operating Procedures (SOP) of diabetic foot
gymnastics used in the treatment room. Foot
gymnastics consists of a series of movements that
include warm-ups, flexion movements, extensions,
abduction, adduction, ankle rotation, toe
movements, and exercises using newspaper sheets,
according to the diabetic foot gymnastics
procedure. The intervention was administered
directly by the researcher. On the first day, the
researcher provided education and demonstrated
each foot gymnastics movement to the patient.
Furthermore, on the second and third days, patients
performed foot exercises independently under the
observation and guidance of the researcher to
ensure that each movement was performed
according to the procedure.

Data Collection

Data analysis was carried out descriptively
by referring to the stages of data reduction, data
presentation, and conclusions drawn. The data
obtained from interviews, observations, physical

AACENDIKIA: Journal of Nursing

examinations, blood glucose level measurements,
and documentation were first reduced by selecting
relevant data according to the focus of the research.
Furthermore, data were presented in the form of
tables, graphs, and narrative descriptions to
illustrate changes in blood glucose levels as well as
the clinical conditions of the two patients during
the observation period.

Data Analysis

The case study analysis was carried out by
comparing the results of the implementation of a
combination of insulin therapy and foot exercises
in both patients through the discussion of changes
in blood glucose levels and hyperglycemia
symptoms observed for 3x24 hours. The results are
then compared with theories and relevant previous
research results to obtain conclusions according to
the research objectives.

Ethical Approval

The implementation of this case study has
been submitted to the Ethics Committee of
Faletehan University and declared to have passed
the Ethics Test with Ethical Clearance Number:
005802/Faletehan University/2026 issued on July
17, 2026.

RESULTS

This study was conducted on two patients
with Diabetes Mellitus, namely Mrs. M and Mrs. S,
who experienced instability in blood glucose levels
with signs and symptoms of hyperglycemia in the
form of polyuria, polydipsia, weakness, dizziness,
and blurred vision. Both patients were given a
combination of Ryzodeg 2x20 IU insulin therapy
as pharmacological therapy and diabetic foot
gymnastics as non-pharmacological therapy for
3%24 hours.
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Table 1. Characteristics of Respondents (n=2)
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Initial Respondents Ny.M Ny. S

Age 38 Years 53 Years

Gender Women Women

Long Suffering from DM 3 Years Newly diagnosed
Diagnosis Type 2 Diabetes Mellitus Type 2 Diabetes Mellitus
Insulin therapy Ryzodeg 2x20 IU Ryzodeg 2x20 U
Authoritative Diseases Hypertension Hypertension

Table 1 shows the characteristics of the two
patients with Type 2 Diabetes Mellitus who were
the subjects of the study. Mrs. M is 38 years old,
while Mrs. S is 53 years old. Mrs. M has been
suffering from Diabetes Mellitus for 3 years,

Hasil Peme

Nilai GDS

while Mrs. S is a newly diagnosed patient. Both
patients received Ryzodeg insulin therapy with a
dose of 20 IU twice a day, and both had
comorbidities in the form of hypertension.

riksaan GDS

75
=

Figure 1. GDS Examination Results

Based on Figure 1, there was a decrease in
blood glucose levels in both patients after a
combination of insulin therapy and diabetic foot
exercises. Mrs. M experienced a decrease in blood
glucose levels from the first to the third day with a
difference of 92 mg/dL, while Mrs. S experienced
a decrease of 118 mg/dL. The results showed that
both patients experienced improvements in blood
glucose levels during the observation period.

In addition to a decrease in blood glucose
levels, both patients also showed improvement in
clinical conditions characterized by reduced
complaints of dizziness, weakness, thirst, and
frequency of urination. At the end of the
evaluation, both patients were able to do activities
independently and were able to demonstrate
diabetic foot exercises well after being given
education and exercise
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During the 3x24-hour observation period,
the two patients underwent insulin therapy
according to the therapy program given, obtained
a Diabetes Mellitus diet from the hospital, and
participated in the implementation of diabetic foot
gymnastics according predetermined
schedule. During the treatment period, no signs of

to a

infection or other acute conditions were found that
could potentially affect blood glucose levels. The
patient's physical activity outside of the
implementation of foot exercises is only in the
fulfillment of daily activities while undergoing
treatment in the inpatient room.

Based on the results of observation for 3x24
hours, the implementation of a combination of
insulin therapy and diabetic foot exercises showed
a decrease in blood glucose levels in both patients
accompanied by in

an  improvement
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hyperglycemia symptoms during the treatment
period.

DISCUSSION

The results showed that the combination of
insulin therapy and diabetic foot exercises for
3x24 hours was able to reduce blood glucose
levels in both patients. In Mrs. M there was a
decrease in blood glucose levels decreased from
275 mg/dL to 183 mg/dL, while in Mrs. S, they
decreased from 243 mg/dL to 125 mg/dL. In
addition, both patients also experienced
improvement in hyperglycemia symptoms in the
form of reduced complaints of dizziness,
weakness, thirst, and frequency of urination.

The conditions found in both patients are in
accordance with the research of Bagus et al.
(2024) and Sary et al. (2026), which stated that the
instability of blood glucose levels in patients with
Diabetes Mellitus is characterized by an increase
in blood glucose levels accompanied by
symptoms such as polyuria, polydipsia, weakness,
dizziness, and blurred vision due to impaired
glucose metabolism. If not controlled, this
condition can increase the risk of complications so
that proper management is needed to maintain
stable blood glucose levels.

A decrease in blood glucose levels was
observed in both patients during the
implementation of a  combination  of
pharmacological and nonpharmacological
therapies. Insulin therapy plays a role in
increasing glucose transport into cells so that
blood glucose levels can decrease, while diabetic
foot exercises help to increase muscle activity and
insulin sensitivity, which contributes to the use of
glucose as an energy source. The results of this
study are supported by Manumara et al. (2026),
who show that diabetic foot exercises have the
potential to help lower blood sugar levels in
patients with Diabetes Mellitus. In addition,
Darmawan et al.'s (2026) research explains that
education on the use of insulin can increase
patients' understanding and independence in
carrying out therapy, thereby providing clinical
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benefits in supporting the success of blood
glucose control.

In this study, both patients showed a
decrease in blood glucose levels after the
implementation of a combination of insulin
therapy and diabetic foot exercises for 3x24
hours. An improvement in hyperglycemia
symptoms also accompanies the decrease in blood
glucose levels. These changes are related to
increased glucose utilization by body tissues
during the implementation of physical activity in
the form of foot exercises. This is in line with the
research of Liu et al. (2025), which reported that
physical activity can increase glucose and lipid
metabolism so that it contributes to a decrease in
blood glucose levels.

Regular physical activity is also known to
improve the function of pancreatic P cells,
increase insulin secretion and sensitivity, thereby
helping to control blood glucose levels in patients
with Type 2 Diabetes Mellitus. The findings are
reinforced by research by McGee & Hargreaves
(2024), which states that physical activity can
increase the translocation of glucose transporter
type 4 (GLUT-4) to the membrane of skeletal
muscle cells. This process increases glucose
uptake by muscle cells, which helps lower blood
glucose levels, even in patients with Type 2
Diabetes Mellitus who experience insulin
resistance.

The findings of this study showed that a
decrease in blood glucose levels occurred in both
patients during the implementation of a
combination of insulin therapy and diabetic foot
exercises. In addition, both patients received
Ryzodeg insulin therapy with the same regimen,
which was 20 IU given twice daily. The condition
is thought to be related to the complementary
effects between insulin therapy and physical
activity. This is supported by research by
Amaravadi et al. (2024), which reports that
regular physical activity plays a role in improving
glycemic control, improving fitness, and being
associated with a reduced risk of DMT2.
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Meanwhile, research by Jadoon et al. (2026)
explains that insulin degludec/aspart (Ryzodeg) is
a combination of long-acting basal insulin and
fast-acting insulin that can provide more optimal
blood glucose control, both at fasting and
postprandial glucose levels, and is a safe insulin
option for patients with Type 2 Diabetes Mellitus.

The patient's compliance can also influence
the success of reducing blood glucose levels in
managing Diabetes Mellitus independently. This
is in line with Puzhakkal et al.'s (2025) research
stating that the management of Diabetes Mellitus
includes several important aspects, namely regular
monitoring of blood glucose levels, adherence to
drug or insulin therapy, the implementation of a
healthy diet, regular physical activity, and
emotional support. The application of these
various components plays a role in maintaining
stable blood glucose levels, reducing the risk of
complications, and improving the quality of life of
patients. This is supported by research by
Nurmajida et al. (2025), which states that the
implementation of the 3J diet (amount, type, and
schedule) has the potential to help control blood
glucose levels and prevent complications.

The results of this study are also in line with
the research of Sidauruk et al. (2025), which
showed that after three days of nursing care in
patients with Diabetes Mellitus, there was a
decrease in complaints of weakness, dizziness,
thirst, and frequency of urination accompanied by
an improvement in blood glucose levels even
though they had not fully reached normal values.

This study has several limitations that need
to be considered in interpreting the research
results. This case study was conducted on only
two patients with Diabetes Mellitus, so the results
obtained may not be representative of the
characteristics of all Diabetes Mellitus patients. In
addition, the observation period was only 3x24
hours, so that it could not describe in depth the
development of clinical conditions or changes in
blood glucose levels of the two patients over a
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longer period of time. This study also did not use
a comparison group, namely Diabetes Mellitus
patients who did not receive the implementation
of a combination of insulin therapy and foot
exercise, so the observed changes in blood glucose
levels could not be directly compared with other
groups. Therefore, the results of this case study
cannot be generalized due to the limited number
of respondents and the absence of a control group.
However, this study provides an overview of the
implementation of the combination of insulin
therapy and diabetic foot exercises as well as
changes in blood glucose levels that occurred in
both patients during the observation period.

Recommendations For Future Research

Future research should employ larger
sample sizes and more rigorous study designs,
such as quasi-experimental or randomized
controlled trials, to evaluate the effectiveness of
combining insulin therapy with diabetic foot
exercises on glycemic control. Longer follow-up
periods are recommended to assess the
sustainability of the intervention and its effects on
long-term including  glycated
hemoglobin (HbAlc), peripheral circulation, foot
health, and quality of life. Future studies should

outcomes,

also examine factors that may influence treatment
effectiveness, such as medication adherence,
dietary intake, physical activity, duration of
diabetes, comorbidities, and self-management
behaviors. In addition, exploring the feasibility of
integrating structured diabetic foot exercise
programs into routine diabetes care may provide
valuable evidence for improving comprehensive
diabetes management in clinical settings.

CONCLUSION

In both patients included in this case study,
the implementation of a combination of insulin
therapy and diabetic foot exercises was associated
with a reduction in random blood glucose levels
during the 3%24-hour observation period. The



Setiyawan et al. (2026) AACENDIKIA: Journal of Nursing

decrease in blood glucose levels was accompanied part of a comprehensive self-management strategy
by improvements in hyperglycemic symptoms, to support glycemic control and reduce the risk of
including dizziness, weakness, excessive thirst, diabetes-related  complications. ~ Nurses  are

encouraged to incorporate diabetic foot exercises
as a complementary non-pharmacological
intervention alongside insulin therapy when
providing holistic nursing care for patients with
diabetes mellitus. Future research should involve
larger sample sizes, longer observation periods,
and more rigorous study designs to evaluate
further the effectiveness of combining insulin
therapy with diabetic foot exercises in improving

Patients  with diabet'es ‘mellhitus arc glycemic outcomes and supporting evidence-
encouraged to adhere to prescribed insulin therapy based diabetes management.

and perform diabetic foot exercises regularly as

and frequent urination. These findings suggest that
the combined implementation of insulin therapy
and diabetic foot exercises may provide short-term
clinical benefits in improving glycemic control
among patients with diabetes mellitus. However,
given the descriptive nature of this case study and
the limited number of participants, the findings
should be interpreted with caution.

Funding Statement

No external funding was received for this study. The authors financially supported all research activities and
manuscript preparation.

Conflict of Interest

The authors declare that they have no competing interests or conflicts of interest related to this study or its
publication.

Authors’ Contributions

W.S.; N.M.R: Conceptualization, methodology, investigation, data collection, formal analysis, writing
original draft, and project administration. L.P.: Supervision, methodology, validation, and writing review and
editing. Y.S.: Data curation, investigation, visualization, and writing review and editing. All authors
contributed substantially to the study, critically revised the manuscript, approved the final version, and agree
to be accountable for all aspects of the work.

Acknowledgments

The authors would like to express their sincere appreciation to the patients who participated in this study and
to the healthcare professionals at Dr. Adjidarmo General Hospital, Rangkasbitung, for their cooperation and
support during the implementation of this case study.

Declaration of Generative Al Use

Grammarly was used exclusively for language editing to improve the grammar, spelling, punctuation, and
readability of the manuscript. It was not used to generate scientific content, analyze or interpret data, or
develop the study's conclusions. The authors carefully reviewed all revisions and assume full responsibility
for the accuracy and integrity of the final manuscript.

Referensi

Adjidarmo Rangkasbitung, R. (2026). Jumlah Pasien Diabetes Melitus di RSUD dr. Adjidarmo Rangkasbitung.

Amaravadi, S. K., Maiya, G. A., K, V., & Shastry, B. A. (2024). Effectiveness of structured exercise program on insulin
resistance and quality of life in type 2 diabetes mellitus — A randomized controlled trial. 1-18.
https://doi.org/10.1371/journal.pone.030283 1

Bagus, 1., Nugraha, A., Intizam, M. H., Nyoman, N., & Santi, I. (2024). Perempuan 42 tahun dengan Gastropati Diabetikum dan
Penyakit Ginjal Kronik Female 42 Years Old with Diabetic Gastropathy and Chronic Kidney Disease. 30(3), 189-198.

Darmawan, M. A., Dewi, T. K., & Sari, S. A. (2026). Implementasi Edukasi Penggunaan Pen Insulin Terhadap Tingkat
Pengetahuan Pasien Diabetes Melitus. 6(September).
https://www.jurnal.akperdharmawacana.ac.id/index.php/JWC/article/viewFile/888/604

Fatihaturahmi, Yuliana, & Yulastri, A. (2023). Literature Riview : Penyakit Degeneratif: Penyebab, Akibat, Pencegahan Dan
Penanggulangan Literature Riview : Degenerative Diseases: Causes, Effects, Prevention and Management. Jurnal Gizi Dan
Kesehatan (JGK), 3(1), 63-72.

Febrinasari, R. P., Sholikah, T. A., Pakha, D. N., & Putra, S. E. (2020). Buku Saku Diabetes Melitus. UNS PRESS.

https://aacendikiajournal.com/ojs/index.php/Journal-of-Nursing | 30



Setiyawan et al. (2026)

Ferawati, Rahayu, Y. L, Alfirdaus, S. A., & Sari, I. R. (2020). Hidup Sehat & Bahagia dengan Diabetes (Kenali, Cegah dan
Obati). Guepedia.
https://books.google.co.id/books?id=kshLEAAAQBAJ&pg=PA21&dq=tanda+gejala+diabetes+melitus&hl=id&newbks=1
&newbks redir=0&source=gb_mobile search&sa=X&ved=2ahUKEwj90czQ80GUAxVIwzgGHTIEHcwQO6AF6BAgOEA
M#v=onepage&q&f=false

Frida, E. M., Lumintang, C. T., Sesaria, T. G., Tochri, E. S., & Sentana, A. D. (2025). Konsep dan Asuhan Keperawatan Medikal
Bedah. Penerbit Nuansa Fajar Cemerlang.
https://books.google.co.id/books?id=NNO6NEQAAQBAJ&pg=P A36&dq=penyebab+diabetes+melitus&hl=id&newbks=1&
newbks redir=0&source=gb_mobile search&sa=X&ved=2ahUKEwi7uquk84KUAxXM -
gIHHchHOTYQ6 AF6B AgNE AM#v=onepage&q=penyebab diabetes melitus& f=false

Haryati, Mubarak, Saida, Sukmadi, A., Rangki, L., & Rahmawati. (2023). Pencegahan, Deteksi Dini, Dan Penatalaksanaan
Penyakit Diabetes Melitus (Haryati & Mubarak (eds.)). Eureka Media Aksara.
https://www.google.co.id/books/edition/Pencegahan Deteksi Dini_dan Penatalaksan/gM2MEQAAQBAJ?hl=id&gbpv=1
&dg=pengertian+diabetes+melitus&pg=PA2&printsec=frontcover

International Diabetes Federation. (2025). Atlas Diabetes. https://diabetesatlas.org/

International ~ Diabetes  Federation. = (2026a).  Indonesia.  https://idf.org/our-network/regions-and-members/western-
pacific/members/indonesia/

International Diabetes Federation. (2026b). South-East Asia Diabetes regional report 2000 — 2050. https://diabetesatlas.org/data-
by-location/region/south-east-asia/

Jadoon, Z. G., Malik, R., Khan, S. A., Rehman, A., Hussain, M. F., & Naeem, F. (2026). Efficacy and Safety of Insulin
Degludec/Aspart (Ryzodeg) in Type 2 Diabetes Mellitus. 16(1), 4475-4481. https://doi.org/10.31838/ijprt/16.01.582

Kab. Lebak, D. K. (2026). 10 Besar Penyakit.

Kemenkes. (2024). Mengenal Komplikasi Diabetes mellitus. https://keslan.kemkes.go.id/view_artikel/3230/mengenal-
komplikasi-

Liu, H., Wang, W., & Sun, J. (2025). Bayesian network meta-analysis of the impact of exercise therapy on blood glucose in type
2 diabetes patients. November. https://doi.org/10.3389/fend0.2025.1658739

Luh, N., Inca, P., Agustini, B., Megayanti, S. D., Ayu, 1., & Pangruating, N. (2025). Edukasi Audiovisual Diabetes Self
Management Education pada Pasien Diabetes Melitus Tipe 2 Di Kelurahan Sumerta , Denpasar Timur. 4(2), 201-206.

Manumara, T. M., Sutisna, M. L, Pitri, S. M., Azahra, A., Patimah, T., Ardana, N., & Faqgihuddin, M. R. (2026). Penerapan
Senam Kaki Diabetes untuk Mengontrol Kadar Gula Darah di Desa Cigugur. 5(1), 1110-1115.
https://jmedika.com/index.php/medika/article/view/880/592

McGee, S. L., & Hargreaves, M. (2024). Free Radical Biology and Medicine Exercise performance and health : Role of GLUT4
Y. Free Radical Biology and Medicine, 224(June), 479—483. https://doi.org/10.1016/j.freeradbiomed.2024.09.004

Nurmajida, Jama, F., Asfar, A., & Sulastri, W. (2025). Implementation of the 3J Diet to Address Blood Glucose Instability in
Type 2 Diabetes Mellitus Patients in the Working Area of Puskesmas Pampang. 1(1), 24-27.
https://braderjournal.com/index.php/JNM/article/view/6/7

Prov. Banten, D. K. (2024). Profil kesehatan Provinsi Banten tahun 2024 [Laporan tahunan].
https://dinkes.bantenprov.go.id/pages/1df125bc-baec-425a-9a68-432f61167b6e/buku-profil-kesehatan-tahun-2024

Puzhakkal, S., Kavanagh, S., Conway, B., Siang, C., & Hasan, S. S. (2025). Self-care and self-management in diabetes: concepts,
theories and practices. International Journal of Clinical Pharmacy, 47(6), 2094-2100. https://doi.org/10.1007/s11096-025-
01941-z

Sary, A. M., Manullang, K., & Ramadhani, F. R. (2026). Implementasi Asuhan Keperawatan pada Pasien dengan Kadar Glukosa
Darah Tidak Stabil pada Diabetes Melitus Tipe 2. 5(2), 570-576. https://zia-research.com/index.php/jcges/article/view/624

Sidauruk, R. M., Simbolon, R. L., Sinaga, R., Limbong, D., Situmorang, E., Sirait, D., & Yasid, A. (2025). Manajemen Asuhan
Keperawatan Gerontik Pada Lansia Dengan Diabetes Melitus Tipe 2 Di UPTD Pelayanan Sosial Lanjutusia Binjai Tahun
2025. Dm. https://prosidingmhm.mitrahusada.ac.id/index.php/forisma/article/view/837/579

Suryati, I. (2021). Buku Keperawatan Latihan Efektif Untuk Pasien Diabetes Mellitus Berbasis Hasil Penelitian. Penerbit
Deepublish.

Syaripudin, A. (2026). Hipnoterapi Pada Pasien Diabetes Melitus. Ccv Diva Pustaka.
https://www.google.co.id/books/edition/Hipnoterapi Pada Pasien Diabetes Melitus/HA3CEQAAQBAJ?hl=id&gbpv=1&d
g=patofisiologist+diabetes+melitus&pg=PA22&printsec=frontcover

Wijonarko, B., Purbianto, Wahyuni, N., Sutianingsih, H., & Nuraineu, Y. (2024). Cara Mencegah Ulkus Diabetikum dengan
Senam Kaki Diabetik. Nuansa Fajar Cemerlang. https://nuansafajarcemerlang.github.io/repository-ilmiah/buku-detail/cara-
mencegah-ulkus-diabetikum-dengan-senam-kaki-diabetik.html

31 | E-ISSN: 2963-6434



