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ARTICLE INFO ABSTRACT

Background: Diabetes mellitus is a chronic disease that poses a

Qgé‘;'iseryﬁg\%mber 4 2024 global health threat, with type 2 diabetes mellitus accounts for 90%
Revised March 15, 2025 of all cases. In Indonesia, diabetes mellitus is among the causes
Accepted March 17, 2025 of high mortality due to non-communicable diseases. If not treated

properly, type 2 diabetes mellitus can lead to various
complications, potentially worsening the patient's condition. To
gl‘?)};"(‘j’os'udsar levels address this, blood glucose levels must be controlled through the
Diabetesgme”itus use of oral antidiabetic medications, either as monotherapy or in
Oral antidiabetic combination therapy. This study aims to the accuracy of oral
Outcome therapy antidiabetic drugs use and its therapy outcomes (blood sugar
levels) in type 2 diabetes mellitus patients at Nur Hidayah Hospital
Yogyakarta. Method: This study is an observational study with
retrospective data collection, carried out using the purposive
sampling method. A total of 75 samples were obtained from 298
populations that met the specified criteria. Univariate data analysis
methods are presented in the form of percentages and tables,
including analyses of patient characteristics, treatment
characteristics, and therapy outcomes. Subsequently, bivariate
analysis was conducted using the chi-square test to determine the
relationship between the accuracy of oral antidiabetic drugs use
and therapy outcomes, specifically blood sugar levels of patients
with type 2 diabetes mellitus. Results: The findings of the analysis
performed using the chi-square test revealed a correlation
between the accuracy of oral antidiabetic medication and blood
sugar levels in patients (p-value=0.012). Conclusion: proper use
of oral antidiabetics shows that the patient's blood sugar levels are
controlled.

This is an open access article under the CC—BY-SA license.

Introduction

Diabetes mellitus (DM) is a chronic disease that is currently a global health threat. Of all DM
cases, 90% or more are type 2 diabetes mellitus [1] a condition marked by deficient insulin
secretion by pancreatic islet 3-cells, tissue insulin resistance and an inadequate compensatory
insulin secretory response [2]. According to the WHO in Indonesia, there will be an increase in
the number of patients with type 2 DM from 8.4 million in 2000 to around 21.3 million in 2030 [3].
Based on data from the Basic Health Research (RISKESDAS) survey conducted in 2018, the
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Yogyakarta Special Region was found to have the third highest number of diabetes mellitus (DM)
patients in Indonesia [4]. Diabetes mellitus (DM) is a non-communicable disease characterized
by hyperglycemia with impaired carbohydrate, fat, and protein metabolism due to an absolute or
relative decrease in insulin secretion, insulin sensitivity, or both [5]. Hyperglycemia is a medical
condition in the form of increased blood glucose levels exceeding normal, which is characteristic
of diabetes mellitus in addition to various other conditions [6]. Various epidemiological studies
have shown an increasing trend in the incidence and prevalence of type 2 DM in the world [7].

Prevention of these complications requires controlling blood glucose levels with oral
antidiabetics (OAD). Metformin, a biguanide, is the first-line oral antidiabetic agent and is the most
widely prescribed. Research conducted at two Public Health Centers in Kulon Progo
demonstrated that metformin exhibited an 80% effectiveness rate compared to metformin-
glimepiride, which showed 66,67% effectiveness [8]. The next oral antidiabetics are the
sulfonylurea group (glibenclamide, glimepiride, gliquidone, and gliclazide), which are second-line
oral antidiabetics [9]. These oral antidiabetics can be used either as monotherapy or combination
therapy, which is effective in controlling blood glucose levels [10]. A Chinese study showed that
combination therapy between metformin and glibenclamide was more effective and well tolerated.
The combination of metformin and second-generation sulfonylureas such as glibenclamide and
third-generation sulfonylureas such as glimepiride is preferred due to its greater effectiveness and
better safety [11].

Evaluation of the accuracy of drug use is a form of quality assurance process that is
structured and carried out on an ongoing basis. The purpose of these activities is to ensure that
the treatment given to patients is appropriate, safe, and efficient. Rational use of drugs is when
the drugs used by patients are in accordance with clinical needs, diseases or complaints, and
doses that meet the needs of the body [12]. The goal of DM therapy was reduced and eliminated
symptoms (polyuria, polydipsia, polyphagia), reduced the incidence of macrovascular and
microvascular complications, reduced mortality and improved quality of life, lower blood glucose
levels under normal conditions [13,14]. The increasing number of type 2 DM cases leads to a
large number of prescribed drugs, which can lead to several problems such as polypharmacy,
inappropriate prescribing, and medication non-adherence that can cause therapeutic failure [15].
Inappropriate prescribing can lead to non-achievement of blood sugar control and causes various
macrovascular and microvascular complications. Macrovascular complications generally affect
the heart, brain, and blood vessels, while microvascular complications can occur in the eyes,
peripheral neuropathy, and kidneys [16,17]

Several studies have reported the effectiveness of oral antidiabetics and their therapy
outcomes, including a study conducted at a hospital X that showed a difference in the initial and
final blood sugar levels (GDS) after the use of glimepiride and gliquidone, where the p-value was
obtained (<0.05). Glimepiride is more effective in reducing blood sugar, with a difference value
between the initial and final GDS of 65.46 mg/dl [18]. In another study, patients who exclusively
used OAD exhibited consistently lower glycated hemoglobin (HbAlc) levels at 3, 12, 24, and 36
months compared to those who used insulin. At later periods, 77.7% of OAD users achieved
glycemic control, versus 64.9% of insulin users, with a marginally significant difference. Subgroup
analyses indicated a tendency towards better glycemic control in the OAD group; however, this
difference did not reach statistical significance [19].

Given the existence of this phenomenon, it is necessary to study the use of oral antidiabetics
in type 2 DM patients, which aims to determine the relationship between the accuracy of oral
antidiabetic drugs use and its therapy outcomes (blood sugar levels) in type 2 DM patients at Nur
Hidayah Hospital, Bantul, Yogyakarta. The high incidence of DM and the importance of proper
treatment encourages the need for rational treatment. This study is expected to improve patient
compliance in taking oral antidiabetic drugs so that the risk of complications can be prevented.

Materials and Method

This type of research is an observational study with a cross-sectional approach. The data
were collected using secondary data from medical records for the period January-December 2023
at Nur Hidayah Bantul Hospital Yogyakarta. The population of this study included all patients with
a primary diagnosis of outpatient type 2 DM disease at Nur Hidayah Bantul Yogyakarta Hospital
during the period from January to December 2023.The study sample of 75 from 298 patients were
selected by purposive sampling method according to the inclusion criteria. The inclusion criteria
are as follows: type 2 DM patients with or without comorbidities and complications, aged =18
years, diagnosed with type 2 DM for at least 1 year, and had complete medical record data. The
exclusion criteria were type 2 DM patients who are pregnant and deceased patients.
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The assessment of the appropriateness of drug use was analyzed using the standard
reference Drug Information Handbook 2019, Drugs.com, and Perkeni 2021. Univariate data
analysis, which describes each variable in the form of a percentage of each variable. The
univariate analysis include the respondents’ characteristics, namely age, gender, patient blood
sugar levels, and comorbidities and/or complications. Moreover, the oral antidiabetic therapy
regimen was also examined. Bivariate analysis was conducted to examine the relationship
between two variables, employing the chi-square test as a statistical analysis method. The focus
of this analysis was the examination of the relationship between the accuracy of oral antidiabetic
drugs use and blood sugar levels in patients with type 2 DM. This research has received ethical
approval from Universitas Jenderal Achmad Yani Yogyakarta Ethics Committee. Approval
number: SKep/157/KEP/V/2024.

Results

This research was conducted to determine the relationship between the accuracy of oral
antidiabetic drugs use and blood sugar levels in type 2 DM patients at Nur Hidayah Hospital
Bantul Yogyakarta in 2023. The results showed that the characteristics of the majority of type 2
DM patients are as follows: most patients were between the ages of 45 and 65 years old (53.3%),
were female (60.0%), had controlled blood sugar levels (62.7%), and had comorbidities or
complications (81.3%) (Table 1). The majority of patients received oral antidiabetic combination
therapy, 52 patients (69.3%) (Table 2).

Table 1. Characteristics of Type 2 DM Outpatients from January to December 2023 (n=75)

Variabl Total
ariables n %
Age (years)

18-44 1 13

45-65 40 53.3

>65 34 45.3
Gender

Male 30 40.0

Female 45 60.0
Blood sugar levels

Controlled (GDS < 200 mg/dl) 47 62.7

Uncontrolled (GDS 200 mg/dI) 28 37.3
Had co-morbidities/complications

Yes 61 81.3

No 14 18.7

Table 2. Oral Antidiabetic Therapy Regimen (n=75)
The type of the thera Total
yp py n %

Antidiabetic Monotherapy 23 30.7
Antidiabetic Combination therapy 52 69.3

Table 3. The Relationship between the Accuracy of Oral Antidiabetic Drugs Use and Blood
Sugar Levels
Blood Sugar Levels

Accuraiysgf drugs Controlled  Uncontrolled :c;‘([;:)l p-value
n (%) n (%)
Accurate 27 (36.0) 24 (32.0) 51 (68.0) 0.012
Inaccurate 20 (26.7) 4 (5.3) 24 (32.0) )

The evaluation of appropriate drug use is determined by the accuracy of all parameters,
which include the appropriateness of the patient, the indication for use, the specific drug, the
appropriate dosage, and the appropriate frequency of administration. The results indicated that
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the majority of drug prescriptions, a total of 51 cases (68%), were appropriate. Furthermore, there
is a relationship between the accuracy of drug use and the outcome of therapy with a p-
value=0.012 (Table 3).

Discussion

The research results in Table 1 show that the majority of patients with type 2 DM are in the
range of 41-60 years; there were 40 patients (53.3%). This result is in line with research by
Ramdini et al. [20] in Pasir Hospital Health Center also believes that the majority of type 2 DM is
in the age range of 46-65 years, with as many as 65 patients (5.38%). One's risk of DM experience
increases after the age of 45 years because of the increase age causes a decrease in muscle
mass, an increase in body fat, hormonal changes, and decreased pancreatic function [21].
Everyone contributes this reduces the effectiveness of insulin, thereby increasing the risk of
diabetes mellitus. If insulin secretion decreases and it is not effective, the body will need it there
is a lot of insulin to transport glucose, if not controlled, it causes blood glucose levels to increase.

Based on the results of the study in Table 1, the majority of type 2 DM occurred in women,
namely 45 patients (60.0%). According to Indonesian Ministry of Health 2018, the prevalence of
diabetes mellitus in women is greater than that in men [22]. Women over 40 years old entering
premenopause and menopause significantly increase the risk of type 2 DM. A decrease in
estrogen levels in women experiencing menopause causes an increase in fat, especially in the
abdominal area. This results in increased release of free fatty acids, which is associated with
insulin resistance. Hormonal processes in the post-menopausal monthly cycle trigger an increase
in body fat accumulation, which causes women to become susceptible to DM [23]. In addition, the
hormone progesterone, which is an anti-insulin hormone, disrupts the work of insulin in the body,
causing an increase in glucose levels. Progesterone increases insulin secretion in the pancreas
by involving the process of gluconeogenesis, which can increase blood glucose when insulin
production is limited [24]. After menopause, changes in the body's hormones can trigger
fluctuations in blood sugar levels. This makes blood sugar levels more difficult to predict than
before menopause. If blood sugar levels are not controlled, there is a higher risk of complications
of diabetes [25].

The characteristics of patients' blood sugar levels in this study, presented in Table 1, showed
that the majority of patients had controlled blood sugar levels as many as 47 patients (62.7%). In
this study, the patient's average blood sugar level data for the last 3 months was used to
determine the effectiveness of treatment. Blood glucose monitoring is a critical component of the
diagnostic and management process for individuals with impaired glucose metabolism or
diabetes. This monitoring facilitates the identification of patterns in blood glucose level fluctuations
in response to various factors, including diet, exercise, medications, and pathological processes
associated with blood glucose fluctuations [26]. The improvement of glycemic control has been
demonstrated to reduce morbidity and increase both life expectancy and quality of life for patients.
Furthermore, substantial improvements in long-term clinical outcomes have been observed in
patients diagnosed with type 2 diabetes [27].

Table 1 also shows that the majority of type 2 DM patients at Nur Hidayah Bantul Yogyakarta
Hospital have comorbidities and/or complications, as many as 61 patients (81.3%). The results of
research by Ramdini et al. (2020) showed that the majority of type Il DM patients with
complications were 41 cases, with a percentage of 51.25%. DM patients are more susceptible to
complications because poorly controlled blood sugar levels can cause various complications. The
longer the patient has diabetes, the more likely complications will occur [20].

The results of the study in Table 2 show that the majority of therapy regimens are given in
the form of a combination of oral antidiabetics, namely 52 patients (69.3%). Research by Ananda
etal. (2023) showed the results that the majority of patients with type 2 DM received a combination
therapy of 2 drugs, as many as 13 patients (59.1%) [28]. The combination therapy often
prescribed was metformin and glimepiride. Metformin-sulfonylurea combination therapy is a first-
line treatment regimen that is often chosen for type 2 DM due to considerations of cost, availability,
and the synergistic mechanism of action of both drugs. However, there is one that is more
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effective than the combination of biguanid and sulfonylurea, namely the combination of biguanid
(metformin) with DPP-4 inhibitors, the mechanism of action of the two classes of drugs is
complementary, and so as to increase the effectiveness in reducing blood sugar levels [29].
Treatment of type 2 DM starts with lifestyle improvement; if unsuccessful, then a single OAD drug
can be used. If a single OAD therapy for 3 months cannot control blood sugar, a combination of
OAD with different mechanisms or drug classes can be considered [30].

Based on the research results in Table 3, it shows that the majority of drug use was correct
for as many as 51 patients (68%). Evaluation of the accuracy of drug use is seen based on the
accuracy of all parameters, including the right patient, the right indication, the right drug, the right
dose, and the right frequency. The use of drugs is considered appropriate if it meets all the
appropriate criteria. The same results were shown by the research of Ananda et al. (2023) that
the accuracy of the use of antidiabetic oral drugs in patients with type 2 DM was dominated by
the use of appropriate drugs, namely 13 patients (59.09%) [28].

The results in Table 3 show that there is a relationship between the accuracy of the use of
oral antidiabetic drugs and the patient's blood sugar level with a significance value of (p-
value=0.012). These results are in line with the research of Rizky et al. [31], there is a relationship
between the accuracy of the use of oral antidiabetic drugs and the target therapy (p-value=0.014).
The control of blood glucose levels can be influenced by the level of patient compliance in taking
medication, appropriate food intake, and physical activities such as regular exercise.

Conclusion

Type 2 diabetes mellitus patients at Nur Hidayah Bantul Yogyakarta Hospital are mostly
female, aged 45-65 years, with controlled blood sugar levels, and have comorbidities and
complications. The profile of oral antidiabetic treatment in patients with type 2 DM is dominated
by a combination of two drug therapies, namely metformin and glimepiride, which meet the criteria
for appropriate drug use. The results of chi square analysis showed a relationship between the
accuracy of drug use with blood sugar levels.
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