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Abstract: One of the pillars in the management of Type 2 Diabetes Mellitus (DM) is 

pharmacotherapy, i.e. the use of antihyperglycemic drugs. Success in DM management is 

influenced by patient compliance to the pharmacotherapy given. One indicator of controlling 

Type 2 DM is HbA1c levels. This study aimed to analyze the relationship between 

antihyperglycemic therapy compliance and the HbA1c levels in Type 2 DM patients in the 

Chronic Disease Management Program in Pekanbaru. Method. This was a cross-sectional study. 

Samples were taken by consecutive sampling method. Laboratory examination was carried out to 

obtain HbA1c levels, the value of which was categorized controlled if <7%. The compliance 

with the use of antihyperglycemic drugs was assessed using Medication Possession Ratio 

(MPR). Patients were considered compliant if they had an MPR of ≥80%. Data were analyzed 

using the Fisher Exact test. Results. Most of the 48 patients had uncontrolled HbA1c levels 

(87,5%). The level of non-compliant patients was also very high (91,7%). This study showed a 

significant relationship between pharmacotherapy compliance and HbA1c levels (p <0.05). 

Discussion. There was a relationship between pharmacotherapy compliance and the level of 

HbA1c in Type 2 DM patients.  Physicians should pay more attention to patients with low 

compliance as it may increase the risk to a high HbA1c level.  
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INTRODUCTION  

Based on the 2018 Basic Health 

Research, the prevalence of people with 

diabetes mellitus (DM) in Indonesia reaches 

more than 1 million people. Type 2 diabetes 

reaches 90% of the population with diabetes. 

This number may be greater considering 

there are still many DM patients who have 

not been diagnosed.
1
  

Diabetes mellitus is a chronic disease 

that will be carried for life, but with control 

through good management can prevent 

damage and organ failure or complications. 

One of the pillars in the management of 

Buletin Farmatera 

Fakultas Kedokteran (FK) 
Universitas Muhammadiyah Sumatera Utara (UMSU) 
http://jurnal.umsu.ac.id/index.php/buletin_farmatera 

mailto:dr_dimas_nugraha@yahoo.com


Vol 5 No 1 February 2020 

   

    

    E-ISSN: 2528-410X 

 

173 
 

Type 2 DM is pharmacotherapy, namely the 

use of antihyperglycemic drugs.
2 

Success in managing DM is influenced 

by patient compliance with the 

pharmacotherapy given. One indicator of 

DM Type 2 control is HbA1c levels. HbA1c 

examination is a standard examination to 

assess the effect of DM therapy 2-3 months 

before. Adherence to the use of 

antihyperglycemic drugs is an important 

component of DM therapy. Compliance is 

associated with improved glycemic control 

and reduced mortality. This study aims to 

analyze the relationship of adherence to the 

use of antihyperglycemic drugs with 

controlling DM Type 2, especially HbA1c 

levels in participants in the Chronic Disease 

Management Program (Prolanis) in 

Pekanbaru. 
3,4,5 

 

METHODS 

This research is a cross-sectional study 

conducted at the first-level health facility 

Prolanis Primary Health Care Pekanbaru. 

Data collection was conducted at three 

primary health care. This study was 

conducted on outpatient Type 2 DM patients 

who performed control at the primary health 

care with inclusion criteria including 

patients with a diagnosis of Type 2 DM and 

enrolled in the Prolanis program, had 

undergone therapy using oral 

antihyperglycemic drugs for at least 6 

months, and were aged> 18 years. Exclusion 

criteria included pregnant and nursing 

patients, patients with chronic kidney or 

liver disease and those undergoing 

hemodialysis. The sample in this study was 

taken by consecutive sampling method. The 

determination of the sample size of this 

study uses a paired categorical analytic 

formula.
6 

HbA1c levels are obtained through 

laboratory examinations, HbA1c is said to 

be controlled if the value is <7%. Adherence 

to the use of antihyperglycemic drugs was 

assessed with a medication possession ratio. 

Medication possession ratio is a comparison 

of the number of days of refill prescriptions 

with the number of days needed for 

treatment. In this study, medication 

possession was seen for 6 months through 

medical records. Patients are said to be 

compliant with treatment if they have an 

MPR of ≥80%. Frequency data were 

analyzed using univariate analysis and the 

relationship of adherence to the use of 

antihyperglycemic with HbA1c levels was 

analyzed by the Fisher Exact test. 
2,6,7 

 

RESULTS 

Demographic data shows that of the 48 

respondents most were female (79.2%). The 

number of patients aged ≥60 years (56.3%) 

was more than the age of <60 years (43.7%) 

(Table 1). 

 

Table 1. Characteristics of Respondents 

Characteristics Frequency (n) Percentage (%) 

Gender: 
- Female 
- Male 

 
38 
10 

 
79,2 
20,8 

Age: 
≥60-year old 
<60-year old 

 
27 
21 

 
56,3 
43,7 

Notes: 
n = 48 respondents 
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The proportion of respondents who used 

antihyperglycemic monotherapy (70.8%) 

was greater than those who used 

combination therapy (29.2%). 

 
Table 2. Types of Antihyperglycemic Therapy 

Types of therapy Frequency (n) Percentage (%) 

Monotherapy 
Combination 

34 
14 

70,8 
29,2 

Total 48 100 

 

The most widely used oral 

antihyperglycemic drugs by respondents 

were the biguanide group, namely 

metformin at 72.58%, followed by the 

sulfonylurea glibenclamide group 20.96% 

and glimepiride 6.46%. The most 

antihyperglycemic combination is the 

combination of metformin with 

glibenclamide (71.43%) compared to the 

combination of metformin with glimepiride 

(28.57%). 

Most respondents have uncontrolled 

HbA1c levels (87.5%), the percentage of 

HbA1c that is controlled is only 12.5%. The 

average HbA1c level was 9.4% (Table 3). 

 
Table 3. Distribution of Respondents Based on HbA1c 

Levels in Primary Health Care 

HbA1c level Frequency (n) Percentage (%) 

Not controlled 42 87,5 
Controlled 6 12,5 

Notes: 

n = 48; mean = 9,4; median = 9,1; lowest level = 6,1; highest 

level = 15,3 

 

In this study, the majority of 

respondents did not comply with the use of 

oral antihyperglycemic (91.7%) (Table 4). 

After analyzing the Fisher Exact test it 

was found that the statistically significant 

relationship between adherence to the use of 

antihyperglycemic with HbA1c levels 

(p<0.05) (Table 5). 

 

Table 4. Compliance with use of Oral 
Antihyperglycemic 

Compliance Frequency 
(n) 

Percentage 
(%) 

No compliance 
(MPR<80%) 

44 91,7 

Compliance(MPR≥80%) 4 8,3 

Total 48 100 

 

Table 5.  Correlation of Compliance with the Use of 
Antihyperglycemic and HbA1c Levels 

Compliance Not controlled 
HbA1c n (%) 

Controlled 
HbA1c n (%) 

p  

No compliance 
(MPR<80%) 

41 (93,2) 3 (6,8) 0,004 

Compliance 
(MPR≥80%) 

1 (25) 3 (75)  

  

DISCUSSION 

 

Characteristics of Respondents 

 The proportion of respondents by sex 

in this study was greater in the female group 

than in the male group. The magnitude of 

this proportion does vary in various places, 

research in Egypt shows the proportion of 

men more than women.
8
 

In this study the proportion of 

respondents aged ≥60 years was bigger than 

respondents aged <60 years, this is by the 

theory that the prevalence of Type 2 diabetes 

increases in the population with older age. 

Although Type 2 DM is more common in 

older age, it is currently increasing in the 

adolescent and young adult population due 

to lack of physical activity, unhealthy eating 

patterns, and increasing obesity.
8,9

 

 

Use of Antihyperglycemia  

The most commonly used type of therapy is 

monotherapy (70.8%), and the oral 

antihyperglycemic drug most widely used by 

respondents is the biguanide group, 

metformin (72.58%). This result is not 

surprising because the trend of the use of 
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antihyperglycemic in the United Kingdom 

during the period 2000-2017 showed that 

73% of patients with Type 2 DM were 

initiated with metformin monotherapy. 

Likewise, if compared to one of the 

countries in Asia, Taiwan, the most common 

tendency to use antihyperglycemic is a 

biguanide. Biguanide is indeed 

recommended as first-line therapy in Type 2 

DM. In many countries including the 

United, States metformin is preferred as 

pharmacological initial therapy for Type 2 

DM. 
9,10 

 

Relationship of Compliance Use of Anti-

Hyperglycemia Drugs with HbA1c Levels 

The majority of uncontrolled HbA1c 

levels in this study (87.5%) showed that the 

management of Type 2 DM was not going 

well. This is reinforced by research data that 

the level of patient compliance with the use 

of antihyperglycemic is also bad. The results 

of this study showed a large number of non-

compliance (91.7%). Even though good 

compliance will increase glycemic control. 

The greater the non-compliance, the more 

likely the HbA1c level to be 

uncontrolled.
11,12 

Poor adherence to the use of 

antihyperglycemic can result in an increased 

risk of treatment costs, increased disease 

complications and the risk of hospitalization. 

Identifying patients who are not compliant 

in outpatient treatment is important to carry 

out therapy effectively. 
12 

The problem of adherence to therapy is 

so complex because of many factors that 

influence it. These factors include health 

service system factors (weak access, long 

waiting times, difficulty in obtaining repeat 

prescriptions, unpleasant clinic visits, 

policies, availability of drugs). Factors 

related to therapy are the administration 

route, the complexity of the therapy, the 

duration of the therapy period, the side 

effects of the drug, the level of behavior 

change needed, the taste of the drug, and the 

need for storage of the drug. Patient factors 

namely sex, age, marital status, education, 

ethnicity, psychosocial factors: trust, 

motivation, attitude, the relationship 

between patients and prescribers and so on. 

Disease factors namely disease symptoms 

and disease severity. Socio-economic factors 

namely there is no ability to take a break 

from work, medical expenses and income, 

and social and family support.
13,14

 

Various methods are used to improve 

the comfort and compliance of Type 2 DM 

patients with the therapy given. These 

include reducing the complexity of therapy 

by using fixed dosed combination pills, 

reducing the frequency of drug 

administration, using drugs that are 

associated with some side effects (such as 

hypoglycemic effects and increasing body 

weight), providing education to improve 

patient-doctor / service communication 

health, create a system of "reminders" and 

social support to reduce the burden of 

costs.
15

 

 

CONCLUSION 

The greater the level of non-compliance 

with the use of antihyperglycemic, the 

uncontrolled HbA1c level also tends to be 

greater. Non-compliance with patients 

undergoing medical therapy, especially the 

use of antihyperglycemic, is one of the drug 

therapy problems (DTP) that needs special 

attention.  

 

ACKNOWLEDGEMENT 

The author thanks the University of 

Riau for funding this research. 

 

Buletin Farmatera 
Fakultas Kedokteran (FK) 
Universitas Muhammadiyah Sumatera Utara (UMSU) 

http://jurnal.umsu.ac.id/index.php/buletin_farmatera 



Vol 5 No 1 February 2020 

   

    

    E-ISSN: 2528-410X 

 

176 
 

REFERENCES 

1. Kementerian Kesehatan Republik 

Indonesia. Riset Kesehatan Dasar. 2018. 

2. PERKENI, Konsensus Pengelolaan dan 

Pencegahan Diabetes Melitus Tipe 2 di 

Indonesia. PB.PERKENI. Jakarta 2015. 

3. Lin L-K, Sun Y, Heng BH, Chew DEK, 

Chong PN et al. Medication adherence 

and glycemic control among newly 

diagnosed diabetes patients. BMJ Open 

Diab Res Care. 2017;5  

4. Nichols GA, Rosales AG, Kimes TM, 

Tunceli K, Kurtyka K, Mavros P et al. 

The Change in HbA1c Associated with 

Initial Adherence and Subsequent 

Change in Adherence among Diabetes 

Patients Newly Initiating Metformin 

Therapy. Journal of Diabetes Research 

Volume. 2016. 

5. BPJS Kesehatan. Panduan Praktis 

Prolanis (Program Pengelolaan Penyakit 

Kronis). BPJS Kesehatan. 2014.  

6. Dahlan MS. Besar Sampel dan Cara 

Pengambilan Sampel dalam Penelitian 

Kedokteran dan Kesehatan. Edisi 3. 

Jakarta: Salemba Medika. 2010.  

7. Nugraha DP, Dwiprahasto I, dan 

Atthobari J. Compliance Pengguna 

Antihipertensi di RSUP DR.Sardjito 

Yogyakarta (Periode Juli 2006-Juni 

2009). JIK, Jilid 8, Nomor 2, September 

2014, p. 70-75.  

8. Heissam K, Abuamer Z, and El 

Dahshan N. Patterns and obstacles to 

oral antidiabetic medication adherence 

among type 2 diabetics in Ismailia, 

Egypt: a cross-section study. Pan 

African Medical Journal. 2015. 20:177. 

9. Wilkinson S, Douglas I, Stirnadel FH, 

Fogarty D, Pokrajac A, Smeeth L, et al.  

Changing use of antidiabetic drugs in 

the UK: trends in prescribing 2000–

2017. BMJ Open 2018;8.  

10. Chu WM, Ho HE, Huang KH, Tsan YT, 

Liou YS, Wang YH et al. The 

Prescribing Trend of Oral Antidiabetic  

Agent for Type 2 Diabetes in Taiwan. 

Medicine. 2017. 96:43. 

11. Honda RY, Takahashi Y, Mori Y, 

Yamashita S, Yoshida Y, Kawazu S, et 

al. Changes in Antidiabetic Drug 

Prescription and Glycemic Control 

Trends in Elderly Patients with Type 2 

Diabetes Mellitus from 2005-2013: An 

Analysis of the National Center 

Diabetes Database (NCDD-03). Intern 

Med 57: 1229-1240. 2018. 

12. McClintock HFDV, Morales KH, and 

Small DS. Patterns of Adherence to 

Oral Hypoglycemic Agents and Glucose 

Control among Primary Care Patients 

with Type 2 Diabetes. Behav Med. 

2016; 42(2): 63–71.  

13. Rasdianah N, Martodiharjo S, Andayani 

TM, dan Hakim L. Gambaran 

Kepatuhan Pengobatan Pasien Diabetes 

Melitus Tipe 2 di Puskesmas Daerah 

Istimewa Yogyakarta. Jurnal Farmasi 

Klinik Indonesia. 2016. Vol. 5 No. 4, 

p.249–57. 

14. Nugraheni AY, Sari IP, dan Andayani 

TM. Pengaruh Konseling Apoteker 

dengan Alat Bantu Pada Pasien 

Diabetes. Jurnal Manajemen dan 

Pelayanan Farmasi. 2015. 225-32.  

15. Perez LEG, Alvarez M, Dilla T, Gullen 

VG, Beltran DO. Adherence to 

Therapies in Patients with Type 2 

Diabetes. Diabetes Ther. 2013 (4):175-

94.  

 

Buletin Farmatera 

Fakultas Kedokteran (FK) 
Universitas Muhammadiyah Sumatera Utara (UMSU) 

http://jurnal.umsu.ac.id/index.php/buletin_farmatera 


