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 Compliance with type 2 patients with DM in taking medication is an 
important key in maintaining blood glycemic levels and preventing 
complications. This study was conducted to determine the prevalence and to 
investigate the determinants of medication adherence in type 2 patients with 
DM. A total of 250 types 2 patients with DM who visited Pulau Tello Health 
Center, South Nias Regency, were involved in this cross-sectional study. 
Collecting data using questionnaires and patient medical records. The results 
showed that the motivational variables (p= <0.001; PR= 2; 95%CI 1.560-
2.668), family support (p= <0.001; PR = 4.2; 95%CI 2.827-6.496), individual 
coping (p = <0.001; PR=1.9; 95%CI 1.409-2.267), and income (p= <0.001; 
PR=1.7; 95%CI 1.346-2.258) were associated with medication adherence in 
type 2 patients with DM. family is the dominant variable that influences 
medication adherence in type 2 patients with DM. Patients with DM who 
does not adhere to medication are 7.8 times more likely to have poor support 
than patients who adhere to medication. 
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Kepatuhan pasien DM tipe 2 dalam mengonsumsi obat menjadi kunci 
penting dalam menjaga glikemik darah dan pencegahan komplikasi. Studi ini 
dilakukan untuk mengetahui prevalensi dan menyelidiki determinan 
kepatuhan minum obat pada pasien DM tipe 2. Sebanyak 250 orang pasien 
DM tipe 2 yang berkunjung di Puskesmas Pulau Tello, Kabupaten Nias 
Selatan dilibatkan dalam studi cross-sectional ini. Pengumpulan data 
menggunakan kuesioner dan rekam medis pasien. Hasil penelitian 
menunjukkan bahwa variable motivasi (p= <0,001; PR= 2; 95%CI 1,560-
2,668), dukungan keluarga (p= <0,001; PR = 4,2; 95%CI 2,827-6,496), koping 
individu (p= <0,001; PR=1,9; 95%CI 1,409-2,267), dan pendapatan (p= <0,001; 
PR= 1,7; 95%CI 1,346-2,258) berhubungan dengan kepatuhan minum obat 
pasien DM tipe 2. Dukungan keluarga merupakan variabel yang dominan 
berpengaruh terhadap kepatuhan minum obat pada pasien DM tipe 2. Pasien 
DM yang tidak patuh minum obat 7,8 kali kecenderungannya memiliki 
dukungan yang kurang baik dibanding dengan pasien yang patuh minum 
obat. 

 
 

This open-access article is under the CC–BY-SA license.  
 
 
 
INTRODUCTION 
 

Diabetes mellitus (DM) is a chronic disease that can affect 
the patient's quality of life and can improve poor health 
quality for the surrounding individuals, this is due to a lack of 

insulin production by the pancreas or insulin that is not used 
by the body (Kassahun et al., 2016). Therefore, it must be an 
important concern to support better public health 
(Olorunfemi & Ojewole, 2019). Lifestyle is a factor that 
influences the occurrence of DM in individuals due to lack of 
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exercise, unhealthy eating patterns, to obesity (Ferreira & 
Castleberry, 2019). This bad lifestyle can cause complications 
of infectious and non-communicable diseases and hamper the 
productivity of daily life because DM does not only affect 
adults or the elderly, but teenagers are also very potentially 
affected by the disease (Jannoo & Khan, 2019).  

In 2012, it was reported that more than 77% of morbidity 
and 88% of mortality occurred in developing countries due to 
DM (Kassahun et al., 2016; IDF, 2016; Harries et al., 2013). 
Global projections for type 2 diabetes show that by 2040, the 
prevalence of type 2 diabetes in adults is expected to increase 
to 10.4% (Ogurtsova et al., 2017). The prevalence of diabetes 
mellitus (DM) in Southeast Asia in 2015 was 415 million 
adults and is expected to increase in 2016 to around 642 
million people (World Health Organization, 2016). World 
Health Organization (WHO) states that patients with DM in 
China do not have good glycemic control and nearly 110 
million (10%) of all adults in China live with DM (Gu et al., 
2017). Furthermore, in Indonesia, the prevalence of DM in 
2013 reached 1.5% and increased to 2% in 2018, which 
occurred in the age group of 15 years and over. Based on the 
type of DM treatment, it shows that there are 75% of patients 
with oral antidiabetic drugs (OAD), 11% with OAD and insulin, 
9% of patients who are not treated and 5% with insulin 
injections (Kementerian Kesehatan RI, 2018). 

Risk factors for DM complications can occur due to 
lifestyle such as consuming alcohol, smoking, lack of physical 
activity, poor diet, and having a history of hypertension 
(Kassahun et al., 2016). However, these complications can be 
reduced by maintaining adherence to medication with good 
glycemic control. Adherence to taking medication should 
receive attention from health services to increase a higher 
level of health (Gu et al., 2017). Poor medication adherence 
can have serious health burdens such as increased mortality, 
decreased glycemic control, hospitalization, and 
complications of communicable and non-communicable 
diseases (Olorunfemi & Ojewole, 2019). In addition, the cost 
of inpatient medical intervention costs will be greater than 
the cost of drugs consumed properly without hospitalization 
(Mohd et al., 2016). Therefore, medication adherence in type 
2 patients with DM is an important factor in preventing 
complications.  

Recently, a lot of literature has developed around the 
theme of medication adherence in type 2 patients with DM. 
Previous studies have shown that DM medication adherence 
should be maximized (Lin et al., 2017; Vervloet et al., 2012). 
Social support and motivation are important factors for 
patients with DM, namely encouraging them to always take 
medication according to the doctor's recommendations (Gu et 
al., 2017), even the help of family, relatives, to the treating 
doctor can improve medication adherence in patients with 
DM. Because they feel stress, depression, and pain due to the 
disease (Maeda et al., 2013; Gu et al., 2017). In addition, 
individual coping can also contribute to patients with DM in 
maintaining and adjusting medication adherence (Murakami 
et al., 2020). Therefore, the patient's belief and understanding 
of the drugs they are taking can improve the patient's health 
condition, but one of the main obstacles is that if the drugs are 
not taken regularly, the risk that will occur is worse than their 
current condition. further improve diabetes medication 
adherence (Arifin et al., 2020; Olorunfemi & Ojewole, 2019). 
In addition, a study in Japan suggests that the government 
provides social welfare assistance for those with low 
socioeconomic status because it can minimize the link 
between low socioeconomic status and low medication 
adherence, although there is no direct link to low income 
(Park et al., 2018).   

Previous studies affecting medication adherence in 
diabetes mellitus (DM) patients showed that economic factors 
(β=0.109; 95% CI 0.03,-0.19) affected patients with DM in the 
United States and South Korea not to take medication 
according to prescriptions. recommended because of the 
inability to buy the drug and 4.4% of them are classified as 
elderly (Park et al., 2018;  Pednekar et al., 2020; Sharma et al., 
2019). In Southwest Ethiopia, respondents with a low level of 
knowledge (44.9%), moderate level of knowledge (20.1%), and 
high level of knowledge (34.9%) and those who practice good 
self-care or medication adherence ( AOR = 0.5, 95% CI: 0.3-0.9) 
tend to patients with low knowledge (Kassahun et al., 2016). 
In addition, over 2 years patients with DM increased by 0.4 
(95% CI 0.2-0.5) and they were also more likely to be 
hospitalized because of non-adherence to take DM drugs (OR 
2.6.95% CI 1.7 to 3.8) or outpatient visits (OR 2.4,95% CI 1.7 to 
3.4) (Lin et al., 2017; Pednekar et al., 2020; Jannoo & Mamode 
Khan, 2019). Therefore, the effect of motivation by reminding 
patients with DM via SMS was influential in increasing drug 
adherence significantly (p <0.05) of 11.33 ± 8.47 (Adikusuma 
& Qiyaam, 2018). In addition, social support and family 
support are reinforcing factors that influence the formation of 
behavior (Adikusuma & Qiyaam, 2018), and even act as 
motivators that can encourage patients to continue to think 
positively about their disease and comply with the treatment 
recommended by health workers (Almira et al., 2019). 

Furthermore, although various studies have identified the 
factors that influence medication adherence in patients with 
DM, the results of these studies have not been consistent, even 
unclear and there is a lot of uncertainty about the dominant 
factors affecting medication adherence in type 2 patients with 
DM. The phenomenon that occurs at the Tello Island Health 
Center, Pulau-Pulau Batu Subdistrict, South Nias Regency, is 
that there are still many patients with DM who do not know 
the function of regularly taking DM drugs and the side effects 
if they are not obedient in taking medication, even many 
patients with DM often forget to take their medication. Unable 
to buy drugs regularly and the habit of taking drugs that are 
not under the prescriptions given by doctors and other 
medical teams. Therefore, this study was conducted to 
determine the prevalence and to investigate the determinants 
of medication adherence in type 2 patients with DM. 

 
 
 

METHOD 
 
Research Design 

 
This study is a quantitative study with a cross-sectional 

design, where observations were made only once and 
measurements were conducted simultaneously at the time of 
the study to know the prevalence and determinants of drug 
adherence in patients with diabetes mellitus. Furthermore, 
this research was conducted at the Tello Island Health Center, 
Pulau-Pulau Batu District, South Nias Regency in April 2021. 
Then, the variables studied in this study were the variables of 
motivation, family support, socioeconomic, individual coping, 
and adherence to taking diabetes mellitus medication. 

 
Population 

 
The subjects of this study were all patients who visited the 

Tello Island Health Center and had been diagnosed with 
diabetes as many as 250 people. The study sample size was 
used as the total sampling, namely, 250 patients with diabetes 
mellitus. 
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Data Collection 
 
Data collection was conducted directly by distributing 

questionnaires to respondents containing questions related to 
factors that influence drug adherence in patients with DM 
that included a motivational questionnaire consisting of 11 
statements with answer choices strongly agree (4), agree (3), 
does not agree (2) and strongly disagree (1), so the lowest 
score is 11 and the highest score is 44. Furthermore, the family 
support variable questionnaire contains 10 statements with 
answer choices namely always (4), often (3), rarely (2 ), and 
never (1), so the lowest score is 10 and the highest score is 40. 
Then, the personal coping questionnaire consists of 25 
statements with answer choices, namely always (5), often (4), 
sometimes (3), rarely (2), and never (1), so the lowest score is 
25 and the highest score is 125. The medication adherence 
questionnaire in patients with DM also consists of 8 questions 
with answer choices yes (1) and n is not (0), so the lowest 
score is 0 and the highest score is 8. In this study also before 
the respondents answered the questionnaire, all respondents 
were given informed consent to state their availability to be 
involved in this study. 
 
Data Analysis 

 
Research data processing begins with the process of 

examining data obtained from the field after researching the 
form of a list of questions or respondents' answers to 
questionnaires answered by respondents during the study. 
Next, provide an answer code to the questionnaire answered 
by the respondent during the research. Then, transferring the 
respondent's answers by using the Microsoft Office Excel 
program, and followed by transferring the data into a 
computer program package. Next, check the data again 
entered into the computer program to determine whether the 
data entered contain errors or not. Then, the data are 
compiled in the form of graphs, frequency distribution tables, 
and cross tables (Hulu & Sinaga, 2019). 

The analysis of research data began by calculating the 
frequency distribution of demographic data for diabetes 
mellitus patients including (age, sex, occupation, education, 
and length of being affected by type 2 diabetes), as well as 
variables of motivation, family support, individual coping, 
income, and medication adherence of patients with DM. 
Furthermore, bivariate analysis was conducted to determine 
the effect of independent variables (motivation, family 
support, individual coping, income) on medication adherence 
in patients with DM, and to calculate the value of the PR 
association measure (prevalence ratio) using the Chi-Square 
test (α=0.05). Furthermore, multivariate analysis was 
conducted to determine the dominant variables influencing 
medication adherence in patients with DM using binary 
logistic regression test. 
 
 
 
RESULT AND DISCUSSION 
 

This study on the factors that influence adherence in 
patients with DM involved 250 diabetes mellitus patients who 
visited the Tello Health Center. In this study, all respondents 
were willing to fill out a consent form and were involved until 
the data collection was completed. The results of the study 
showed that the characteristics of the respondents obtained 
from the calculation of the frequency distribution, namely 
most patients with diabetes mellitus have an age of 51-56 
years by 38%, followed by an age of 46-50 years by 34.8%, ages 

40-45 years by 15.2% and age 57-62 years by 12% (Figure 1). 
From the respondent's age, which is dominated by the age of 
51-56 years, it can affect patients not to take medication 
because at that age they begin experiencing a decrease in 
memory. According to Awodele & Osuolale (2015), there is a 
strong relationship between age and medication adherence. 
The patient's memory, hearing, and vision will decline with 
age, causing the patient to refuse to take medication, thus 
requiring family assistance or supervision. 

Based on gender, 54.4% of respondents were female and 
45.6% were male. In terms of gender, adherence to medication 
for DM sufferers is not always consistent between male and 
female sexes so that their blood sugar levels are uncontrolled. 
The results of the study by Widodo et al. (2016) showed that 
patients with DM with uncontrolled blood sugar levels were 
more experienced by women, namely as many as 32 people 
(66.7%). However, when compared to women, men have a 
0.688-fold greater chance of controlling blood sugar levels. 
Furthermore, Janitra & Sandika (2018) states that women are 
more to develop diabetes than men because the hormone 
estrogen makes them more susceptible to fat. Obesity, as a 
result of an unhealthy lifestyle, is a risk factor for diabetes. 

Then, most patients with DM work as farmers by 38.8%. 
Thus, as a result of the respondent's work as a farmer, it affects 
their behavior to not comply with taking DM drugs. From the 
results of field observations, it can be seen that more 
respondents who work as farmers are busy with dragging 
rubber and rice fields and do not bring DM drugs when they 
go to the mastermind so that the tendency to consume DM 
drugs is low. This finding conforms to the study by Jimmy et 
al. (2014), who found that patients with heavier work 
schedules had a higher tendency to violate the rules in taking 
drugs. 

From the latest education level, most patients with DM 
have primary education as much as 26.8%, followed by high 
school education as much as 22%, undergraduate education as 
much as 19.6%, junior high school as much as 16% and diploma 
education as much as 15.6%. Level of education can affect 
knowledge the better and easier to find and receive 
information about something and related to information 
about DM treatment. From the results of the study, the 
education level of patients with DM varied greatly, but most 
patients with DM were in the elementary education category 
so that it affected their behavior in consuming DM drugs to be 
less compliant due to their lack of understanding in 
consuming. However, the results of this study differ from the 
research conducted by Liberty et al. (2018) who found that 
42.9% of patients with type 2 DM with uncontrolled glycemic 
control had junior high school education and that the 
respondent's education was not significant for glycemic 
control in patients with type 2 diabetes mellitus. 

Furthermore, type 2 patients with DM had the most length 
of treatment > 3 years as much as 66.4%.  The research results 
of Gu et al. (2017) also described the long duration of diabetes, 
namely, more than half of patients had diabetes for 6-15 
years, 41.39 percent had diabetes for less than 6 years, and 
7.85 percent had diabetes for more than 15 years. The 
duration of having DM is also significant for medication 
adherence so that it can affect the glycemic status of the 
patient. The results of the Bestari study (2020) showed that 
most patients had type 2 diabetes for more than 5 years. In 
this study, it was stated that because diabetes mellitus cannot 
be cured, but can be managed for life, so the duration of the 
disease is determined by how well a person can regulate his 
blood sugar levels. 
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Figure 1 Characteristics of patients with DM 
 
 

Table 1 shows that the results of the calculation of the 
frequency distribution of motivational variables, most of the 
respondents have low motivation as much as 62.8%. 
Furthermore, most of the family support is not good as 64.8%. 
Then, most of the individual coping was categorized as less 
good as much as 59.6%, and the respondent's income was 
mostly Rp. 2,000,000. Furthermore, the majority of DM 
patients did not comply with taking medication as much as 
64%. 
 
Table 1  
Distribution of frequency of motivation, family support, 
individual coping, income, and drug compliance (n=250) 
 

Variable n % 

Motivation 
Low 
High  

 
157 
93 

 
62,8 
37,2 

Family support 
Not good 
Good 

 
162 
88 

 
64,8 
35,2 

Individual coping 
Not good 
Good 

 
149 
101 

 
59,6 
40,4 

Income 
≤	Rp.2.000.000 
>  Rp.2.000.000 

 
164 
86 

 
65,6 
34,4 

Compliance with taking medication 
Not obey 
Obey 

 
160 
90 

 
64 
36 

 
 
Table 2  
Bivariate test results 
 

Variable 
Compliance with taking medication 

p PR 
95%CI 

Not obey Obey Total 
n % n % n % Lower Upper 

Motivation           
Low  124 79 33 21 157 100 

<0,001 2,04 1,560 2,668 
High  36 38,7 57 61,3 93 100 

Family support           
Not good 142 87,7 20 12,3 162 100 

<0,001 4,3 2,827 6,496 
Good 18 20,5 70 79,5 88 100 

Individual coping           
Not good 116 77,9 33 22,1 149 100 <0,001 1,8 1,409 2,267 
Good 44 43,6 57 56,4 101 100 

Income            
Rp.	≤2.000.000 123 75 41 25 164 100 <0,001 1,7 1,346 2,258 
Rp. >2.000.000 37 43 49 57 86 100 

 
 

In this study, bivariate analysis was also carried out using 
the Chi-Square test to determine the effect of motivation, 
family support, individual coping and income on medication 
adherence in DM patients (Table 2). The results showed that 
the motivational variable had a significant effect on 
medication adherence in patients with DM (p = <0.001; PR = 
2; 95% CI 1.560-2.668). Patients with DM who does not adhere 
to medication are twice as likely to have low motivation 
compared to patients who adhere to medication. The low 
motivation of type 2 patients with DM can be seen from the 
results of the calculation of the frequency distribution in Table 
1, namely, the motivation of type 2 patients with DM, most of 
the respondents have low motivation as much as 62.8%. 
Patients who have low motivation because they do not realize 

the importance of taking type 2 DM drugs during the 
treatment period, so there are still many of them who are less 
compliant and delay in taking prescription drugs provided by 
puskesmas (health center), even from some respondents 
stated that they more reduce the frequency of drug 
consumption. Basically, motivated patients will conduct 
activities to maintain health that can affect medication 
adherence in diabetes mellitus patients (Almira et al., 2019). 
Previous research has shown that patients with DM who get 
good motivation through SMS and can consult, have a 
significant effect on adherence to taking DM medication 
significantly (p=<0.05; Cl 11.33 ± 8.47) (Adikusuma & Qiyaam, 
2018). Patients who have good motivation will have a good 
level of adherence to taking DM medication and the spirit to 
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recover, but the presence or absence of motivation depends 
on the awareness of the patient with DM itself (Ningrum, 
2018). Additionally, health workers also have an important 
role in motivating patients with DM by providing 
informational, emotional, instrumental support, and 
appreciation or appreciation support if the patient with DM is 
eager to recover by taking the medication regularly until he 
recovers from his illness (Permatasari et al., 2020). 

Furthermore, family support had a significant effect on 
medication adherence in patients with DM (p = <0.001; PR = 
4.2; 95% CI 2.827-6.496). patients with DM who do not adhere 
to medication are 4.2 times more likely to have poor support 
than patients who adhere to medication. Poor family support, 
as can be seen from the results of respondents' answers to the 
questionnaires they have answered that most families do not 
remind DM sufferers to control, take medication, and physical 
exercise. Then, the family does not have the time and facilities 
for treatment and does not accompany and pay attention to 
the patient is undergoing treatment. Thus, family support is 
crucial for patients with DM to comply with type 2 DM drug 
consumption. However, the higher the quality of life of 
patients with DM, the better the family support. For patients 
with type 2 diabetes, family support is considered beneficial 
in performing maintenance tasks such as monitoring blood 
sugar regularly and taking medication. People with type 2 
diabetes who is always cared for by family members will feel 
more comfortable and safe, thereby increasing motivation to 
recover (Meidikayanti & Wahyuni, 2017). A previous study 
conducted by Arif (2019), showed that more than half (54.3%) 
of patients who adhered to the DM medication were due to 
family factors reminding them to take medication on time and 
pay attention to it with the aim of the patient recovering. The 
research of Gu et al. (2017) concluded that patients with DM 
who have support from their family and closest relatives are 
more likely to recover faster than those without family 
support and social integration. 

Then, individual coping had a significant effect on 
medication adherence in patients with DM (p = <0.001; 
PR=1.9; 95%CI 1.409-2.267). Patients with DM who does not 
adhere to medication are 1.9 times more likely to have 
individual with low-income coping compared to patients who 
adhere to medication. Individual coping that is not good can 
be seen from the results of respondents' answers to the 
questionnaires they have answered at the time of the study, 
these results indicate that type 2 patients with DM mostly 
state that they never stay away from complaining and 
frustration, rarely try suppressing and avoid personal 

emotions, never deal with problems by seeking appropriate 
action and never changing habits in solving problems. 
Lifestyle changes in patients with DM can increase stress on 
themselves, due to the necessity of dependence on drugs that 
are consumed to quickly recover from the disease, where the 
way to overcome this is by increasing individual coping by 
doing impulse control exercises such as adapting to positive 
thinking (Albai et al., 2017; G W Stuart, 2016) and improve 
spiritually by supporting patients for better health status and 
conditions (Li et al., 2014). The quality of life of people with 
type 2 diabetes is related to their coping techniques. The 
application of coping mechanisms in patients with diabetes 
affects the patient's adherence to DM therapy, which can 
result in low or high blood glucose levels in patients with 
diabetes (Dewi et al., 2021). 

In addition to individual coping variables, family income 
significantly influences medication adherence in patients 
with DM (p = <0.001; PR = 1.7; 95% CI 1.346-2.258). patients 
with DM who do not adhere to medication are 1.7 times more 
likely to have an income of Rp. <2,000,000 compared to 
patients who adhere to medication. Patients with DM who 
have low incomes are unable to buy DM drugs and do not have 
transportation to visit the Puskesmas, so this is an obstacle for 
them to consume DM drugs regularly. Additionally, those who 
are already above 50 years of age, because some of them 
cannot work and do not have a steady income, this affect their 
compliance in taking DM drugs, which are classified as non-
compliant. This study conforms to the research of Putri et al. 
(2021) where most respondents who seek treatment are more 
than 60 years old, so they do not have a job and a steady 
income. In the Julaiha study (2019), it was stated that the 
patient's ability to pay for medicines, transportation, and 
other needs greatly influence income. Outpatient patients 
with DM who do not adhere to medication are 2.9 times more 
likely to have an income of Rp. <2,100,000 compared to 
patients who adhere to medication. Further research by Chew 
et al. (2015) showed that income had a significant effect on 
adherence to diabetes medication in adults (p=0.003; 
X2=11.42). In young adults with type 2 diabetes mellitus, 
higher income (adjusted odds ratio 0.90) was a significant 
variable in medication nonadherence. In this study, in 
addition to univariate and bivariate analysis, binary logistic 
regression analysis was also conducted to identify the 
dominant factors that influence medication adherence in type 
2 patients with DM. Variables of motivation, family support, 
individual coping and income are candidate variables in 
logistic regression modeling with value (p < 0.25).

 
Table 3  
Logistics Regression Model 
 

Variable B Nilai p Exp(B) 
95% C.I 

Lower Upper 
Motivation 0.872 0.031 2.4 1.083 5.287 
Family support 2.760 <0.001 7.8 7.349 33.958 
Individual coping 1.430 <0.001 4.2 1.960 8.914 
Income 0.865 0.028 2.3 1.097 5.140 
Constant  -8.986 <0.001 <0.001   

 
 
Table 3 shows that the dominant variable influencing 

medication adherence in type 2 patients with DM is family 
support (p = <0.001; PR = 7.8; 95%CI 7.349-33.959). patients 
with DM who do not adhere to medication are 7.8 times tend 
to have poor support compared to patients who adhere to 
medication. Family support refers to a person's attitudes, 
actions, and acceptance of a sick person. During the treatment 

process, patients with DM need a lot of social support from 
others (Lenny & Fridalina, 2018). The low family support is 
because the family is not aware of the dangers of 
complications associated with type 2 diabetes mellitus, and 
one of the best ways to prevent complications is to take 
medication as directed (Gustianto et al., 2020). 
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CONCLUSION AND RECOMMENDATIONS 
 

This study concluded that the motivational variables (p= 
<0.001; PR= 2; 95%CI 1.560-2.668), family support (p= <0.001; 
PR = 4.2; 95%CI 2.827-6.496), individual coping (p = <0.001; 
PR=1.9; 95%CI 1.409-2.267), and income (p= <0.001; PR=1.7; 
95%CI 1.346-2.258) were associated with medication 
adherence in type 2 patients with DM. family is the dominant 
variable that influences medication adherence in type 2 
patients with DM. Patients with DM who do not adhere to 
medication are 7.8 times more likely to have poor support 
than patients who adhere to medication. 
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