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Abstract. Medication adherence in diabetes mellitus patients is very important and is one of the keys of the success of
diabetes mellitus therapy. The purpose of this study was to determine the characteristics and level of antidiabetics medication
adherence to in patients with type 2 diabetes mellitus at Dr. Soediran Mangun Sumarso Hospital. Sampling technique used by
total sampling technique, because the average number of patients with type 2 diabetes mellitus per month is 66 patients,
relatively small (less than 100), so the entire population is used as sample. The number of samples in this study were 91 patients.
Research data collection was carried out by distributing questionnaires to patients at the internist policlinic at Dr. Soediran
Mangun Sumarso Hospital. Respondent’s characteristics data were analyzed descriptively, consist of gender, age, education,
duration of diabetes mellitus, number of antidiabetic drugs, comorditities, insurance owned and occupation. The results showed
that the characteristics of type 2 diabetes mellitus patients at Dr.Soediran Mangun Sumarso was dominated by 56 female
respondents (62%). Most of the respondents were in the 55-65 years category with 32 respondents (35%), with the last formal
education in senior high school or higher of 55 respondents (60.5%). The majority of respondents have worked as many as 62
respondents (88%) and antidiabetic therapy which in most widely used as many as 29 respondents (31,9%) as a single oral
therapy, and combination oral therapy with 2 drugs as many as 29 respondents (31,9%). The level of antidiabetic medication
adherence in outpatients at the internist polyclinic at Dr. Soediran Mangun Sumarso Wonogiri Hospital was classified as low
adherence level category as many as 49 respondents (54%) and 42 respondents (46%) are in the high adherence level category.
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INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder (Dipiro, et al., 2020). Diabetes mellitus is still health
global problem. According to the International Diabetes Federation (IDF), it is estimated that in
Indonesia data related to the number of DM sufferers will increase, which in 2021 is only 19.5 million,
then it is estimated that in 2045 it will increase to 28.6 million (IDF, 2021). Then more broadly, on a
global scale, data obtained that around 14.3 million people, or around 73.7% of all people between the
ages of 20-79 years, are accompanied by undiagnosed DM. Indonesia is estimated to be in third place
in the world in terms of the number of people with this age group who have not been diagnosed after
India and China (IDF, 2021).

Type 2 diabetes mellitus (DM) requires long term treatment such as oral antidiabetic drugs. The main
goal of treating diabetic patients is to maintain glycemic control and prevent diabetes-related
complications, as well as morbidity and mortality (Dipiro, et al., 2020). However, poor patient
management causes treatment failure and leads to complications (Darkwa, 2011).

Adherence is a change in behavior made by patients according to instructions given by doctors,
including in the form of diet, exercise therapy, medication, and control of diabetes mellitus (Nanda et
al., 2018). Patient adherence in taking the drug is considered crucial to make the treatment process
successful, while ensuring the normality of blood glucose levels or blood pressure (Mokolomban et al.,
2018). Several studies have shown that adherence of diabetes mellitus patients to medication was low
and associated with poor glycemic control (Sendekie, et al., 2022). A cross-sectional study that was
carried out among patients with type 2 diabetes mellitus attending the Internal Medicine Department of
a hospital in the United Arab Emirates shown that the self-reported adherence rate to anti-diabetic
medications was 84%, and forgetfulness was the most common reason for non-adherence (Arifulla, et
al., 2014). A cross-sectional study that included 2,070 patients with type 2 diabetes who presented at
five health facilities in the Chittagong Division, southern Bangladesh between November 2018 and June
2019 shown that the overall prevalence of low medication adherence was 46.3% of the study population
(Mannan, et al., 2021).

Also in Indonesia, non-adherence to medication was still a problem for patients undergoing diabetes
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mellitus treatment (Pertiwi, et al., 2022). A study in patients with type 2 DM at the Enemawira Health
Center, North Tabukan District, Sangihe Islands Regency, North Sulawesi Province in February-March
2021 classified as low adherence (Bidulang, et al., 2021). Poor treatment adherence in patients with type
2 diabetes mellitus is associated with inadequate glycemic control; increased morbidity and mortality;
and increased costs of outpatient care, emergency room visits, hospitalization, and management of
diabetes complications (Polonsky, et al., 2016). There Therefore, this study aims to describe the level of
adherence to the use of antidiabetics for patients with type 2 diabetes mellitus who are at dr. Soediran
Mangun Sumarso Wonogiri Hospital.

METHODS

This research is observational through the application of descriptive methods based on data taken
prospectively. This research was conducted at the internal medicine polyclinic at dr. Soediran Mangun
Sumarso Wonogiri Hospital in December 2022-March 2023 for 30 days of data collection. The average
population of type 2 diabetes mellitus patients is identified in the hospital pillar sheet at the dr. Soediran
Mangun Sumarso Wonogiri. The number found in 2022, with an average monthly in the last 6 months
of 66 patients. The total population in this study were 66 patients.

The sample for this study was taken using the total sampling technique because the average number
of patients with type 2 diabetes mellitus during the last 6 months was 66 patients, where the number was
still below 100, so that the entire population in this study was included as a sample with a minimum
number of 66 patients. Until this research ended, this research involved 91 respondents. The instrument
used in this study was a Medication Adherence Rating Scale-5 (MARS-5) questionnaire sheet which
aims to measure the level of adherence of diabetes mellitus patients. This instrument has been widely
used to measure the level of compliance in taking oral antidiabetics for diabetes mellitus patients in
Indonesia and has been tested for validity and reliability by Alfian and Putra (2017). Due to differences
in language during translation, validity and reliability tests are needed to ensure the same understanding
of the questions on the questionnaire. This questionnaire contains five statements that evaluate the level
of adherence to drug use (forgetting, changing doses, stopping, using smaller doses, and using
medication less than the actual instructions).

The type of validity test conducted in Alfian and Putra's research (2017) is content validity, which is
carried out based on the correlation between the score of each statement and the total score of all
questions based on Pearson Product Moment calculations. The results of the validity test conducted by
Alfian and Putra (2017) show that the correlation value of each statement's score with the total score
shows a correlation value of more than 0.396. This indicates that each statement contained in the
questionnaire used is valid, and will be useful in measuring the level of adherence to the use of oral
antidiabetics in DM patients. The reliability test of the questionnaire was also carried out by Alfian and
Putra (2017), with the result that the MARS questionnaire used in the Indonesian version had good
reliability with a Cronbach Alpha value 0.803 > 0.70 (Alfian and Putra, 2017). The data obtained in this
study were analyzed and presented descriptively.

RESULTS AND DISCUSSION
Characteristics of Type 2 Diabetes Mellitus Patients at Dr. Soediran Mangun Sumarso Wonogiri

Hospital based on age, gender, education, occupation, co-morbidities, and duration of type 2 diabetes
mellitus can be seen in table 1.

Table 1. Characteristics of Type 2 Diabetes Mellitus Patients at Dr. Soediran Mangun Sumarso Wonogiri Hospital.

Characteristics f %
Gender Male 35 385
Female 56 61.5
Age 25-34 years 0 0
35-44 years 0 0
45-54 years 13 14.3
55-64 years 43 47.3
65-74 years 21 23.1
>75years 14 154
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Last formal education Junior high school or lower 36 39.6
Senior high school or higher 55 60.5

Occupation Working 62 68.1

Not working 29 31.9

Comorbidities None 23 25.3
Hypertension 50 54.9

Cholesterol disorders 3 3.3

Hyperthyroid 2 2.2

Dyspepsia 3 3.3

Pulmonary TB 2 2.2

Diabetic neuropathy 2 2.2

CKD neuropathy 1 11

CKD, Hypertension 1 11

Gout 1 11

Heart problems 3 3.3

Duration of diabetes mellitus <5 years 50 54.9
> 5 years 41 45.1

TOTAL 91 100

Table 2. Description of Adherence Level of Type 2 Antidiabetic Use Based on Respondent's Gender.

Level of adherence Level of adherence
0,
Characteristic _ M _ (%)
High Low High Low
Gender Male 22 13 24 14
Female 34 22 37 24
TOTAL 91 100

The data in table 1 shows that most of the patients were women, 56 respondents (61.5%), the
remaining 35 respondents (38.5%) were men. Like the results of the Riskedas study (2018), that based
on a doctor's diagnosis and symptoms, women are more likely to find it related to the prevalence of
diabetes mellitus symptoms. In line with Putri's research whose research found that women tend to
experience hyperkalemia more easily than men, with 20 respondents (66.7%) women who have blood
sugar (Putri et al., 2015). In this case, the high prevalence of diabetes mellitus in the elderly, especially
women, is indicated by a decrease in the estrogen hormone due to menopause. This estrogen hormone
along with the progesterone hormone is a hormone that is very influential in various cells in responding
to insulin. After menopause, these hormone levels will change and cause blood sugar levels to become
unstable (Desi et al., 2014). The results showed that the level of adherence to the use of antidiabetics in
female type 2 DM patients (37%) was higher than that of males (24%) (table 2). As in a study conducted
by Akrom (2019), showed consistent results that patients with type 2 DM, female patients (71.6%) tend
to be more obedient than men (28.4%) (Akrom et al., 2019). This is closely related to the habits of men
who are quite ignorant in terms of health, because they are busier and intense in doing their work so
they forget to take anti-diabetic drugs (Malfirani et al., 2019).

Table 3. Description of Adherence Level of Type 2 Antidiabetic Use Based on Respondent's Age.

Level of adherence (f) Level of adherence (%)
Characteristic
High Low High Low
Age 25-34 years 0 0 0 0
35-44 years 0 0 0 0
45-54 years 10 3 11 3
55-64 years 27 16 30 18
65-74 years 9 12 10 13
>75years 9 5 10 5
TOTAL 91 100

The results of this study show that most patients with type 2 diabetes mellitus are in the age category
of 55-64 years, with a total of 43 respondents (47.3%), so that the majority of respondents are in the late
elderly category (table 1). The increased risk of suffering from type 2 diabetes mellitus continues to
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occur when the age is over 45 years (Mihardja, et al., 2014). Thus, age or age has quite an effect on the
possible risk of diabetes mellitus, because it has a strong influence on changes in blood glucose levels.
This is because the insulin secreted by the pancreas will also decrease, which will then increase the
prevalence of diabetes mellitus along with impaired glucose tolerance (Anggraini and Puspasari, 2019).
productive age of more than 45 years is included as a risk factor for the occurrence of type 2 diabetes
mellitus (Octaviani, 2017). The results of this study showed that respondents in the 55-64 years age
category had a high level of adherence to treatment as much as 30%, while only 11% of patients in the
45-54 years age category (table 3). The results were also corroborated by Kirkman et al (2015) who in
their study found that the level of adherence obtained was lower in patients aged 20-44 years (4.7%)
than patients aged 45-64 years (40 .2%) (Kirkman et al., 2015). So that treatment adherence will tend to
increase with increasing age, because patients aged >45 years will be more aware than patients aged
>18-45 years, and also have a greater desire to recover. Patients aged >45 years will also have greater
family support, so that they will be even more motivated to take drugs (Malfirani et al., 2019).

Table 4. Description of Adherence Level of Type 2 Antidiabetic Use Based on Respondent's Last Formal Education.

Level of adherence Level of adherence

Characteristic (U) (%)
High Low High Low
Last formal education Junior high school or lower 16 20 16 21
Senior high school or higher 40 15 53 16
TOTAL 91 100

This study showed that the majority of patients with high school education or higher, about 55
respondents (60.5%), while it was stated in other studies that the majority of patients had low educational
levels, about 40 (87.0%) respondents. It is suspected that this is closely related to the level of awareness
based on access to education, which in this case is represented by the level of education. So that with a
higher level of education, a person's awareness and knowledge will also increase in carrying out
treatment to health services (Ramadhan and Marissa, 2015). The results of the study showed that the
number of respondents who had a high level of adherence was more with a high school education
background or higher (53%) than the number of respondents with a junior high school education
background or lower (16%). Respondents with a high school education level or higher with a low
adherence category were 16%, while respondents with a junior high school educational background or
lower had a lower level of compliance with a higher percentage of 21% (table 4). The results of this
study are in line with Ningrum's opinion (2020) that 82.9% of respondents with higher education were
compliant with taking medication, while for low education levels 85.9% were not compliant with taking
medication. The level of education will also influence the level of knowledge and ability of a person to
be able to live a healthier life. With higher education, of course wider access to knowledge will also be
more easily achieved, the greater the level of awareness to be able to adjust to a healthy lifestyle.
Nevertheless, experience in participating in the treatment process can also improve or increase the
behaviour of respondents whose education tends to be lower (Ningrum, 2020).

Table 5. Description of Adherence Level of Type 2 Antidiabetic Use Based on Respondent's Occupation.

Level of adherence Level of adherence
Characteristic () (%0)
High Low High Low
Occupation Working 39 23 30 2%
Not working 17 12 31 13
TOTAL 91 100

The results showed that 62 respondents (68.1%) worked while those who did not work were 29
respondents (31.9%) (table 1). The same thing was shown by Arania (2021) in his research that there
were 47 respondents (37.2%) who did not work, while those who worked found 79 respondents (62.7%).
Occupational factors can affect the risk of diabetes mellitus because jobs that require little physical
activity result in only a little energy being burned by the body, so that excess energy in the body can be
stored as fat which encourages obesity and is included as a risk for diabetes mellitus (Arania et al.,
2021). Based on occupation data, respondents who do not work (31%) are more compliant in using
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antidiabetic therapy compared to respondents who work (30%), so that respondents who are already
working have a lower adherence rate (23%) than respondents who do not work (12%) (table 5). As found
by Diantari (2019) in his research at the Tabanan Health Center, that based on bivariate results, the level
of adherence to taking medication was found to be higher among respondents who did not work
(76.67%) compared to those who worked (74.36%) (Diantari and Sutarga, 2019). Patients who work
generally have more limited time in visiting or accessing health facilities, so their level of compliance
with treatment is also lower (Diantari and Sutarga, 2019). On the contrary, patients who do not work
will have more free time and are not too busy, so they tend to be more compliant in terms of treatment
such as taking medication, and so on (Diantari and Sutarga, 2019; Mokolomban et al., 2018).

Table 6. Description of Adherence Level of Type 2 Antidiabetic Use Based on Respondent's Co-morbidities.

Characteristic Lev_el of adherence (f) Lev_el of adherence (%)
High Low High Low
Co-morbidities None 23 0 25 0
Hypertension 23 27 25 29
Cholesterol disorders 2 1 2 1
Hyperthyroid 1 1 1 1
Dyspepsia 2 1 2 1
Pulmonary TB 1 1 1 1
Diabetic neuropathy 1 1 1 1
CKD neuropathy 0 1 0 1
CKD, Hypertension 0 1 0 1
Gout 1 0 1 0
Heart problems 2 1 2 1
TOTAL 91 100

Majority of respondents were accompanied by hypertension comorbidities as many as 50 respondents
(54.9%) (table 1). These results are in line with research conducted by Wijaya (2015) that the majority
of diabetes mellitus patients suffer from other health problems. The results in the study showed that the
most number of disturbances was with 2 or 3 disorders (36.23%) (Wijaya et al., 2015). Siwi et al (2022)
in her research showed that patients had found complications of diabetes mellitus with other diseases,
such as hypertension, kidney disorders, or cardiovascular. The results of this study state that
hypertension is a major risk factor for DM, and the relationship between hypertension and type 2 DM is
quite complex, because hypertension can encourage cell resistance to insulin (Siwi et al., 2022).
Respondents with hypertension comorbidities had a low adherence rate (29%). The results of a study
conducted by Yulianti (2020) showed that patients with complications were usually less compliant in
taking medication (47.1%). There are more patients with this complication, because most of them have
had type 2 DM for a long time (Yulianti and Anggraini, 2020). Almira et al., (2019) also stated that
patients with complications will use more drugs, and they are more complex too, so that their adherence
to treatment also decreases. Type 2 diabetes mellitus also applies like other chronic diseases, if left
unchecked it can cause other diseases especially when you cannot control blood glucose levels (Almira
etal., 2019).

Table 7. Description of Adherence Level of Type 2 Antidiabetic Use Based on Respondent's Duration of Diabetes Mellitus.

L Level of adherence (f) Level of adherence (%)
Characteristic . -
High Low High Low
Duration of diabetes mellitus <5 years 31 19 34 20
> 5 years 25 16 27 17
TOTAL 91 100

Majority of respondents in this study suffered from type 2 diabetes mellitus for < 5 years as many as 50
respondents (54.9%) (table 1). A research at the Enemawira Health Center related to the length of time
patients had type 2 diabetes mellitus the majority were <5 years, namely 48 respondents (75%)
(Bidulang, et al., 2021). The quality of life and self-efficacy based on patients with a duration of disease
of <5 years is still not good, so there is a higher tendency for distress to arise, while for patients with a
duration of disease of > 5 years, the quality of life and self-efficacy will be better, so that there is less
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possibility of distress. because someone has been suffering from related diseases for longer (Laili, 2019).
The longer the opportunity to learn about the disease he is suffering from, the more experience he will
have with the problems caused by the disease (Setiyorini and Wulandari, 2017). As reported by Katadi
et al., (2019), that the longer a person has diabetes mellitus, the higher the risk of complications.
Respondents with diabetes mellitus < 5 years years had a high adherence level of 34% while those with
a low adherence level of 19% (table 7). The results are in line with Ningrum's research (2020) that
respondents who have had diabetes for a long time < 5 years, (42.4%) can comply with treatment, while
the remaining (57.6%) do the opposite. In general, the level of adherence is high for patients who have
just been diagnosed with type 2 DM, because patients still adhere to recommendations, even though the
duration of diabetes does not actually affect adherence (Jilao, 2017). As for the level of compliance with
the duration of the disease usually found a negative relationship. The longer a person is a patient with
diabetes, the less likely he is to comply with the treatment he is currently taking (Aliyana and Rosmiati,
2021).

Table 8 shows the characteristics of type 2 diabetes patients at Dr. Soediran Mangun Sumarso
Wonogiri Hospital based on the type of antidiabetic drug therapy. Description of Adherence Level of
Type 2 Antidiabetic Use Based on Respondent's Antidiabetic Drug Therapy showed in table 9.

Table 8. Characteristics of Type 2 Diabetes Mellitus Patients Based on the Type of Antidiabetic Drug Therapy.
%

Type of Antidiabetic Drug Therapy
Single oral Glimepiride 1mg
Metformin
Gliguidone
Single insulin Novorapid
Ezelin
Levemir
Novomix
Humalog
Apidra
Lantus
Combination oral Metformin + Gliquidone
Glimepiride + Metformin
Glicazid + Metformin
Glimepiride + Acarbose
Glucodex + Metformin
Glimepiride + Metformin + Acarbose
Combination insulin Lantus + Novorapid
Novorapid + Ezelin
Apidra + Lantus
Humalog + Lantus
Combination of oral and insulin Glimepiride + Metformin + Humalog + Lantus
Metformin + Lantus
Glimepiride + Lantus
Glimepiride +Metformin + Novorapid + Lantus
TOTAL

N
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Table 9. Description of Adherence Level of Type 2 Antidiabetic Use Based on Respondent's Antidiabetic Drug Therapy.

Level of adherence  Level of adherence

Characteristic ® (%)
High Low High Low

Antidiabetic Drug Single oral 14 16 15 18
Therapy Single insulin 8 4 9 4
Combination oral 10 19 11 21
Combination insulin 6 7 7 8
Combination of oral and insulin 4 3 4 3

TOTAL 91 100

Type 2 DM patients with oral antidiabetic monotherapy in this study were 29 respondents (31.9%),
the same as patients with combined oral antidiabetic therapy as many as 29 respondents (31.9%), the
rest received single insulin therapy (14.3%), combined insulin (14.3%) and oral combination therapy
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and insulin (7.7%) (table 8). These results differ from Akrom et al, (2019), that there are more patients
with monotherapy (60.7%) than patients with combination therapy (39.3%) (Akrom et al., 2019).
Antidiabetic drug monotherapy which is often used in the internal medicine polyclinic at Dr. Soediran
Mangun Sumarso Wonogiri hospital is a glimepiride (sulfonylurea group). As PERKENI revealed that
the first line of treatment given to type 2 DM patients included metformin, alpha glucosidase inhibitors,
glinids/ sulfonylurea, thiazolidinediones, SGLT-2 inhibitors, DPP-IV inhibitors, and GLP-1 agonists.
Then it is also recommended to combine several antidiabetics compared to increasing one type of
antidiabetic dose which will increase the risk of toxicity and its side effects. It is suspected that this will
provide better benefits for controlling blood glucose levels (PERKENI, 2021). The adherence level of
patients who received single oral therapy who were included in the high adherence category was 15%,
more than patients who received combined oral drug therapy who had a high adherence level (11%) or
single insulin (9%), combination insulin (7%) and patients receiving combination oral therapy and
insulin (4%) (table 9). This is in line with Diantari's study (2019) based on the type of drug used, patients
who received 1 type of antidiabetic therapy were more adherent (76.09%) compared to patients who
received 2 types of antidiabetic therapy tended to be non-adherent 26.09%). The type of antidiabetic
drug used can also affect the level of patient adherence to antidiabetic drugs. This decrease in the level
of'adherence is possible due to an increase in the daily dose consumed. Therefore, reducing the intensity
of the dose has the potential to promote increased adherence. Type 2 diabetes sufferers who are
accompanied by other diseases indirectly are certainly more complex and will consume more drugs.
Followed by the amount, dosage form along with dosage instructions, and the frequency of
administration has the potential to cause non-compliance (Diantari and Sutarga, 2019).

Table 10. Description of Adherence Level of Type 2 Antidiabetic Patients at Dr. Soediran Mangun Sumarso \WWonogiri

Hospital.
Category Score Level of Adherence
n=91 %
High 1 42 46
Low 2 49 54

The level of antidiabetic medication adherence in type 2 diabetes patients at Dr. Soediran Mangun
Sumarso Wonogiri hospital who was identified using the MARS-5 questionnaire showed that 49
respondents (54%) were in the low adherence level category and 42 respondents (46%) were in the high
adherence level category (<50%) (table 10). The low level of antidiabetic medication adherence showed
that efforts to increase the success of therapy for patients with type 2 diabetes mellitus are still a
challenge. There are several ways that pharmacists and other health workers can take in dealing with
non-adherence problems, including providing medical information along with patient counseling, home
visits, especially for the elderly who suffer from complexes, making booklets and leaflets as a
dissemination of the importance of medication adherence for type 2 diabetes mellitus patients
(Kemenkes RI, 2015).

CONCLUSION

The level of antidiabetic medication adherence in outpatients at the internist polyclinic at Dr.
Soediran Mangun Sumarso Wonogiri hospital was classified as low adherence level category as many
as 49 respondents (54%) and 42 respondents (46%) are in the high adherence level category.
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