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ABSTRACT

People with type 1 diabetes mellitus need insulin therapy to maintain blood glucose stability and improve
their quality of life. Nurses have an important role in insulin medication management interventions to achieve
therapeutic goals. Objective: This study aims to provide an overview of the application of evidence-based
practice nursing activities for developing insulin medication management interventions to improve blood
glucose stability in patients with type | diabetes mellitus. Method: This descriptive case study uses a nursing
process approach carried out on one young person with type 1 diabetes mellitus at the Regional General
Hospital (RSUD) Dr. M Yunus Bengkulu. The nursing process is carried out for three days while the patient
is treated in the internal medicine room. Data were collected through interviews and observation. Results:
Nursing activities started with assessing the patient's nutritional and fluid needs and continued to data
analysis. The analyzed data shows that >80% of the major and minor data are listed in the nursing diagnosis
guidelines, namely the Indonesia Nursing Diagnostic Standards (SDKI). From the data obtained, the diagnosis
that can be raised is the instability of blood glucose levels with the criteria of nursing outcomes of the level of
knowledge with increased expectations. On the last day of the nursing evaluation, there was an increase in the
level of knowledge from moderate to increase in the respondents. Conclusions: Applying nursing activity
development to insulin medication management intervention effectively achieves blood glucose stability in
patients with type 1 diabetes mellitus.
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INTRODUCTION
Diabetes Mellitus (DM) type 1 is a condition with absolute insulin deficiency or insuli
dependent diabetes mellitus (IDDM). Absolute insulin deficiency experienced will result

n_
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chronic hyperglycemia during fasting or even after meals (Tai et al., 2021; Zhang et al.,
2020). People with type | DM are represented as individuals with a thin body shape, young
age but experiencing a loss of pancreatic B cell function of more than 90% (Bielka et al.,
2024). People with type 1 DM will be given insulin therapy from the moment they are

diagnosed (Boonpattharatthiti et al., 2024).In the nursing care process, the administration
insulin therapy is a collaborative intervention. Meeting the body's proper insulin needs is t

of
he

goal of therapy so that blood glucose stability is achieved (Boonpattharatthiti et al., 2024;
Haddadi et al., 2021). Life expectancy of people with type 1 diabetes increases along with

improvements in diabetes management (Golding et al., 2024).
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Adherence to insulin therapy is essential to achieve reasonable glycemic control
(Boonpattharatthiti et al., 2024) and effectively prevent the development of diabetes
complications (Farsaei et al., 2014). The availability of several new types of insulin therapy
significantly allows for flexibility in dosage timing and dosage (Wilson & Castle, 2020). This
flexibility certainly affects the adherence and accuracy of insulin therapy (Boonpattharatthiti
et al., 2024). Nurses' role in managing insulin therapy medication is vital (Indramsyah &
Novira, 2023). Nurses must carry out various measures, such as monitoring, observation,
education, and therapeutic, to achieve the goals of insulin therapy. The achievement of the
therapeutic goals needs to pay attention to several things related to insulin storage, insulin
injection location and technique (Wilson & Castle, 2020), as well as monitoring the therapy's
response and side effects (Farsaei et al., 2014).

Nursing interventions that are currently widely carried out are still standard, especially in
administering insulin therapy (PERKENI, 2021). Therefore, exposure and examples of
appropriate insulin injection and storage techniques are needed. There have not been many
research results that outline the development of insulin medication management interventions.
In this study, the researcher tried to summarize several evidence-based nursing practices that
can be applied to insulin therapy patients.Based on the above phenomenon, increasing the
level of knowledge and skills is very important to increase the effectiveness of insulin
injection medication and monitor treatment adherence. Therefore, this study aims to provide
an overview of the application of nursing activity development in the standard insulin
medication management intervention to improve blood glucose stability in people with type 2
diabetes.

METHOD

This case study aims to provide an overview of the application of nursing activities based on
scientific evidence literature to develop standards for insulin medication management nursing
interventions. This descriptive case study is qualitative research using a nursing process
approach, which includes the stages of assessment, diagnosis, intervention, implementation,
and evaluation. This case study was conducted on 1 participant with type 1 diabetes mellitus
who was young and diagnosed less than two years old at the Regional General Hospital
(RSUD) dr. M Yunus Bengkulu. The focus of nursing problems on disorders of nutritional
and fluid needs is the instability of blood glucose levels by implementing Mediation
management interventions. Treatment is carried out for one week in the treatment room.
Anamnesa methods, interviews, observations, physical examinations, diagnostic
examinations, and medical record tracing carried out data collection.

RESULTS

Assessment

A male patient named Mr. J is 24 years old, unmarried and Muslim. The patient is currently a
student. The patient lives on Sumatra Street, Sukamerindu Village, Sungai Serut District,
Bengkulu City. The results of the health history assessment are now in the emergency
department (IGD) of dr. M. Yunus Bengkulu Hospital, escorted by family members on
Saturday, February 17, 2024 at 11.00 WIB. The patient entered the emergency room with
complaints of shortness of breath, weakness, headache, nausea, and vomiting. The results of
the physical examination at the emergency room were blood pressure 108/79 mmHg, Pulse
rate 86 x/min, Respiratory rate 25 x/min, Temperature 36.2(1C, Laboratory examination
results obtained blood sugar results (GDS) 565 Mg/dl, urea 45 Mg/dl, sodium 132 Mmol/L,
potassium 4.0 Mmol/L, chloride 104 Mmol/L. The patient was diagnosed with diabetic
ketoacidosis (KAD). After going through the emergency phase with the management of
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diabetic ketoacidosis procedures, The patient then moved to Melati's infirmary, which
focuses on internal medicine nurses.

The current disease history while in the internist inpatient room was assessed on the third day
of treatment, Monday, February 19, 2024, at 09.00 WIB. The current assessment results were
obtained: the patient said that he was weak and tired easily, had aches and pains in the lower
extremities, the head was still dizzy and had a headache, sweating frequently, blurred vision,
and a dry mouth. The results of the physical examination showed the patient still appeared
weak, the level of consciousness was composed (CM) GCS 15 (E4 M6 V5), blood pressure
112/88 mmHg, pulse 94 x/min, respiratory rate 27 x/min, temperature 36.6 [1C GDS test result
422 mg/dl. Previous disease history was identified that the patient had DM disease for £ 2
years; the patient said that he had never consumed or used medication to control blood
glucose levels, and the patient also did not control food and physical activity properly. The
family admitted that no other siblings had the same disease. The results of the assessment
focused on nutritional and fluid needs. The patient stated that the frequency of eating three
times a day and the type of food eaten was porridge. Patients can consume 1 serving. The
patient is able to drink mineral water, 600 cc/24 hours, and drinks by mouth.

Nursing Problems

The author established nursing problems based on the assessment results on nutritional and
fluid needs disorders. In this case study, the nursing problem that was enforced was the
instability of blood glucose levels. The patient was diagnosed with type 1 DM, so the etiology
of this disease is pancreatic dysfunction.

Nursing Intervention

The expected nursing goal is that after nursing actions are carried out for 3x24 hours, it is
hoped that the level of knowledge of the Indonesian nursing output standards will increase.
The criteria for measuring results are habits according to recommendations increase, habits of
explaining knowledge about a topic increase, behaviour according to knowledge increases,
wrong understanding of problems decreases, and habits improve—formulation of nursing
plans. The Indonesian nursing intervention standard is medical management. Observational
nursing activities, including identification of the use of drugs according to prescriptions;
identification of drug expiration dates; identification of knowledge and ability to undergo
treatment programs; monitoring the effectiveness and side effects of drug administration;
monitoring signs and symptoms of drug poisoning; serum blood monitor (e.g. electrolytes,
prothrombin), if necessary; compliance monitors undergo treatment programs.

Nursing activities that are austere include facilitating changes in treatment programs, if
necessary; providing visual and written sources of information on treatment programs; and
Facilitating patients and families to adjust their mindset due to treatment programs.
Educational nursing activities include teaching patients and families how to administer drugs
(dose, storage, route, and time of administration) and how to handle or reduce side effects if
they occur. It is recommended that a health worker be contacted if side effects occur.

Nursing Implementation

Nursing was implemented for three days in the internal medicine room. In this case study, the
author applies actions and conducts formative evaluations. In the observational nursing action
carried out on the patient, the nurse identifies and re-evaluates the insulin class and insulin
name with the therapy provided by the doctor in the integrated hospital notes. The results of
the patient's identification were obtained from regular short-acting insulin brand Novorapid
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with a dose of 3x16 units and Sansulin brand long-acting insulin 1x12 units. The nurse also
directly checked the expiration date of Novorapid insulin, which is November 10, 2027, and
the expiration date of Sansulin, January 22, 2028.Nurses identify the patient's and family's
knowledge of the insulin used. The nurse also identified the patient's ability to self-inject
insulin. The results showed that patients did not understand the main goals of insulin therapy
and how insulin could help improve the patient's quality of life. There are also still mistakes
in the ability of patients and families to inject insulin. The patient stores insulin in the
refrigerator and injects it into the abdomen and upper right arm (deltoid). Patients and families
have not yet known the mistakes they have made.

In implementing the treatment program, nurses monitor insulin administration's effectiveness
and side effects by checking blood glucose levels. Nurses used the Morisky Medication
Adherence Scale-8 item (MMAS-8) questionnaire to monitor patient compliance while
undergoing a treatment program. The compliance evaluation results obtained an MMAS-8
score, which is a score of 4 with a low compliance level category. In therapeutic nursing,
actions are carried out on the patient, namely, providing sources of information related to the
insulin treatment program. Encouraging patients and families to inject insulin independently,
the nurse explained, practised, and implemented Self-Injectable Insulin Storage Temperature
(SIIST). SIIST is essential in the management of insulin for diabetic patients who inject
independently. In nursing, educational actions teach patients and families how to manage
insulin injections, starting from applying insulin doses according to the dose. Explain to the
patient that used insulin should be stored at average room temperature, around 15°C to 30°C,
and not at hot or cold temperatures in the refrigerator. However, insulin that has never been
opened or as a stock should be stored in a refrigerator of 2°C to 8°C. The nurse explained to
the patient that it is best to avoid putting insulin in a hot car when travelling long distances.
Also, avoid the occurrence of insulin clotting conditions. The nurse also taught that if there is
a change in the colour and texture of insulin, it should not be used again.

Nurses educate and practice injecting insulin into adipose tissue at a 90° angle. The area of
insulin injection can be done in the abdomen about one finger outside the umbilicus. The area
of the back arm with a lot of adipose tissue is not in the upper arm near the deltoideus muscle.
Insulin injection in the quadriceps is either for insulin administration with a slower action
(long-acting) or insulin injected into the patient at night. Injections in the buttocks area have
prolonged absorption and should be used for long-acting insulin or insulin the patient gives at
night.

Nursing Evaluation

The evaluation results of Mr. J's third meeting showed that his level of knowledge had
increased. Patients and families can explain again and immediately practice related insulin
injection techniques appropriately. The patient can determine and indicate the exact area of
insulin injection. The patient's blood glucose evaluation results were stable starting from the
second day, with an average blood glucose of 165 gr/dl. A follow-up plan was conducted for
an MMAS-8 evaluation two months after the intervention.

DISCUSSION

Type 1 diabetes mellitus is expected at less than 30 years (Bielka et al., 2024). In this case
study, patients were diagnosed with DM at 22. The occurrence of DM at an early age is not
only caused by genetic or autoimmune factors. Still, it is also aggravated by high lifestyle
behaviours of consuming sugar and lack of physical activity (Soelistijo, 2021). In this case
study, genetic and autoimmune factors could not be identified from the assessment results in
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patients and families because they were related to limited information and family knowledge.
However, it was identified that the patient had a lazy lifestyle of exercise.Unstable blood
glucose conditions or unstable blood glucose are nursing problems that are often found in
people with diabetes, both Type 1 and Type 2 (Bielka et al., 2024). Blood glucose instability
is a condition in which a person can experience excess blood glucose or even a lack of blood
glucose (Golding et al., 2024). In this case study patient, symptoms of excess blood glucose
were found that led to acute complications in the form of diabetic ketoacidosis (Zarse et al.,
2024). When the body experiences excess blood glucose and cells experience a shortage of
materials to carry out metabolism (Zarse et al., 2024), the body will use a reserve energy
source, namely ketone bodies (Golding et al., 2024). Ketone bodies that increase and are
acidic cause acidosis (Fukao et al., 2014).

Pengontrolan kadar glukosa darah dapat tercapai dengan baik dengan mengaplikasikan 4 pilar
DM (Webber, 2013). Pilar tersebut terdiri dari edukasi, perencanaan makan, latihan jasmani
dan intervensi farmakologis (PERKENI, 2021; Soelistijo, 2021). Berdasarkan 4 pilar DM
tersebut, salah satu intervensi yang paling efektif pada DM tipe 1 yaitu pemberian terapi
Insulin (Wilson & Castle, 2020). Blood glucose level control can be adequately achieved by
applying the four pillars of DM (Webber, 2013). These pillars include education, meal
planning, physical exercise and pharmacological interventions (PERKENI, 2021; Soelistijo,
2021). Based on the four pillars of DM, Insulin therapy is one of the most effective
interventions for type 1 DM (Wilson & Castle, 2020). Patient adherence to insulin medication
management can be evaluated using the Morisky Medication Adherence Scale-8 item
(MMAS-8) instrument (Martinez-Perez et al., 2021). MMAS-8 is also used to assess patient
compliance during medication (Saibi et al., 2020). This instrument was developed and
perfected by Donald Morisky and his colleagues. MMAS-8 is simple, practical and accurate
enough to be used directly on patients and does not require much time (Gumilas et al., 2021).
However, the disadvantage is that it requires patient honesty and correct patient understanding
of questions (Martinez-Perez et al., 2021). In the results of this case study, the patient's
MMAS-8 score of only 4 indicates that the patient's adherence to the insulin regimen is very
lacking.

Based on the results of the nursing process, it can be seen that the cause of blood glucose
instability and low patient compliance is due to a lack of understanding of insulin therapy
(Skriver et al., 2023). The level of patient skill in injectable insulin can be improved through
the Self-Injectable Insulin Simulation Tool (SIST) (Astuti, 2023). Patients are still not
suitable for the technique of self-storage and injection of insulin. So that nurses apply SIIST
(Huang & Hung, 2018). SIIST is concerned with the storage and temperature management of
the insulin to be used, which is crucial to ensure the effectiveness and safety of the treatment
(Bahendeka et al., 2019)Controlling diabetes with insulin injection is an effective treatment
for hyperglycemia (Boonpattharatthiti et al., 2024), but it has a high failure rate and is quite
expensive (Sophausvaporn et al., 2023). So that the maximization of the use of insulin
injections can be improved (Simamora et al., 2021). Optimal diabetes self-management
requires cooperative action from patients (Botero et al., 2021) to increase the effectiveness of
medication management in the form of SIIST use skills (Putri et al., 2023).

Insulin storage that has been opened or is in use is an average room temperature of around
15°C to 30°C (PERKENI, 2021) because this is a constant temperature that will not damage
the structure of insulin proteins (Bahendeka et al., 2019; PERKENI, 2021). If insulin is stored
at too hot or frozen temperatures, there will be damage to the structure of insulin proteins, and
its effectiveness will decrease (Bahendeka et al., 2019). In this case study, it was identified
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that the patient stored insulin that had been opened or after use was stored at refrigerator
temperature. This condition causes the insulin that the patient injects to decrease in
effectiveness, so the goal of insulin therapy is not achieved.The patient was identified while at
home, giving insulin injections to inappropriate areas. The patient admitted that from the
beginning, he was taught to inject insulin into the upper arm of three fingers under the
shoulder joint or in the deltoideus area. Experts recommend administering insulin to the
adipose area (Wilson & Castle, 2020), so that the right location on the arm is the back of the
upper arm where there is a lot of adipose tissue (Bahendeka et al., 2019; PERKENI, 2021). In
addition, insulin can also be administered to the abdominal area and front thighs (Bahendeka
etal., 2019; PERKENI, 2021).

Blood glucose stability is one of the indicators of the success of diabetes mellitus
management (Golding et al., 2024) in addition to the stability of High-Density Lipoprotein
(HDL) levels (PERKENI, 2021). Blood glucose control in DM patients can be achieved by
ranging from lifestyle changes (Ahuja & Gupta, 2020), oral anti-hyperglycemic drugs to
insulin (Schaper et al., 2020; Wang et al., 2022). After the intervention on the second to third
days, the patient's blood glucose test results were stable, averaging 165 gr/dL. Patients and
families are happy with achieving blood glucose stability (Indramsyah & Novira, 2023).

CONCLUSION

The role of nurses in the management of insulin medication is vital. Evaluation of patient
compliance needs to be carried out to achieve the goal of therapy. Nursing actions that are
educational, monitoring, therapeutic and collaborative need to be carried out appropriately by
updating information from the latest research results. The application of interventions related
to storage techniques, injection methods, injection areas and the accuracy of insulin injection
dosage has a vital role in achieving blood glucose stability. The results of this research are
expected to directly improve the quality and professionalism of education and nursing
practitioners and patients.
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