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Muhammadiyah Gombong and Universitas Muhammadiyah Magelang). The aim of this
conference is to provide opportuni�es for par�cipants to present their research and to expose
par�cipants to the development and innova�on made in the field (More)
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Public Counseling: An Educational Model to Improve Medication 
Adherence in Type 2 Diabetes Mellitus Patients

Daniek Viviandhari, Nora Wulandari and Francyska Putri Puspita

Delima II Street, Klender, East Jakarta, Indonesia

Keywords: Public counseling, medication adherence, type 2 diabetes mellitus, the A1C.

Abstract: Introduction: Diabetes mellitus is a major chronic illness worldwide, including in Indonesia. Also, the 
adherence to antidiabetic medicines remains unsatisfactory. Aim: This study aimed to evaluate the effectiveness 
of public counseling to increase medication adherence in patients with type 2 diabetes mellitus. Methods: This 
prospective study used a pre-test-post-test quasi-experimental design. It was conducted at Pondok Kelapa 
primary health care center in East Jakarta. The intervention was public counseling that was delivered once per 
month for three months (12 weeks) of the study period. The A1C (glycated haemoglobin) was assessed twice, 
i.e., before and after the intervention. Results: Among the 30 patients who met the inclusion criteria, 83.3% of 
them had the A1C level >6.5%. After 12 weeks of intervention, the percentage of A1C significantly declined 
to 23.3% (p=0.00). Conclusion: Public counseling is effective to increase medication adherence in patients 
with type 2 diabetes mellitus.

1 INTRODUCTION

Diabetes mellitus (DM) is defined as elevated blood 
glucose attributable to inadequate or no pancreatic 
insulin secretion, with or without the concurrent 
impairment of insulin action (Katzung and Trevor, 
2015). In most cases, type 2 DM is characterized by a 
combination of some degree of insulin resistance and 
relative insulin deficiency (DiPiro et al., 2015). 

Using a DM-based interview, the national survey 
in 2013 showed that the prevalence of DM increase 
from 1.1% (2007) to 2.1% (2013). The highest 
prevalences were found in Yogyakarta (2.6%), Jakarta 
(2.5%), North Sulawesi (2.4%), and East Kalimantan 
(2.3%) (Badan Penelitian dan Pengembangan 
Kesehatan, 2013). According to WHO (World 
Health Organization, 2016), the prevalence of DM in 
Indonesia in 2016 was 7.0%. 

DM is a chronic illness that requires continuous 
medical care and patient education and support in 
self-management to prevent acute complications and 
reduce the risk of long-term complications. Diabetes 
care is complex, and it requires multifactorial risk 
reduction strategies beyond glycemic control (Care, 
2013). 

The American Diabetes Association (ADA, 2017) 
mentions that 33-49% of patients still persistently 
fail to meet the targeted A1C level. One of the major 
contributing factors is poor medication adherence 
(Polonsky and Henry, 2016). Patients with DM 
usually have comorbidities that make their treatment 
regimens even more complex and probably lower the 
adherence. Poor adherence to DM treatment results 
in the avoidable development of complications of 
diabetes and the extra costs for the healthcare system 
(De Geest and Sabaté, 2003). 

Education is one of the various measures to 
increase adherence in type 2 DM patients (García-
Pérez et al., 2013). Patient education constitutes 
a critical tool used to control diabetes better and 
help with the prevention of complications and cost 
reduction. There is no adequate evidence of which 
education methods are the most effective in improving 
the clinical outcomes of people with type 2 DM 
(Merakou et al., 2015). Pharmacists can contribute 
and play a major role in the assessment of patients’ 
understanding of the illness and therapy of DM, 
including the discussion of any barriers to adherence 
that patients may have (Inamdar et al., 2013). 

Group education has been characterized as a 
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cost-effective alternative to individual education for 
DM. Taking place in a primary health care center in 
Greece, Merakou et al. (2015) confirm that group-
based patient education with some models for people 
with type 2 DM is more effective in diabetes self-
management compared with individual education. 
This finding is positively encouraging since group 
education needs a small amount of resource but 
improves patient outcome, especially when faced with 
the limited number of pharmacists in primary health 
care centers in Indonesia. Many models apply to 
group discussions. One of them is public counseling. 
Hence, this research aimed to assess the effectiveness 
of public counseling model at a primary health care 
center in East Jakarta. 

2 MATERIALS AND METHOD

2.1 Materials

The tool used to collect the research data was the A1C 
level reader, i-Chroma TM. 

2.2 Methods

This prospective study used a total sampling 
method and took place at Pondok Kelapa primary 
health care center in East Jakarta, Indonesia from 
July 2017 to October 2017. The participants were 
patients with type 2 DM. The pre-test-post-test 
quasi-experimental design was intended to measure 
the effectiveness of public counseling that was 
delivered during the study period. The intervention 
was given three times in 12 weeks. The collected 
data was A1C (the glycated haemoglobin) levels 
from the pre-test and post-test. 

The inclusion criteria:
 ▪  Patients aged >18 years;
 ▪  Patients had DM for more than one year;
 ▪  Patients took oral antidiabetic drugs (OADs);
 ▪  Patients with fasting blood sugar level >126 mg/

dL in three (3) consecutive months; 
 ▪  Patients who regularly came to the primary health 

care center for a routine check-up.

The exclusion criteria:
 ▪  Pregnant women

The research proposal was submitted to the 
Research Ethics Committee of Faculty of Medicine, 
University of Indonesia. This study had received the 
Ethical Approval test and passed the study ethics 

(No. 325/UN2.FI/ETIK/2017). Patient screening 
was conducted after the research permit was granted. 
Patients were asked for their willingness to participate 
as research respondents by signing a letter of approval 
of participation or informed consent and given 
information in advance. The stages of data collection:
 ▪ Subjects who had declared their willingness to 

become respondents filled out the consent form to 
participate in the research. The minimum sample 
size was not specified. The data collection used 
total sampling method, i.e., the samples are all 
respondents who are willing to follow the course 
of the entire study and within the inclusion criteria;

 ▪  The initial measurement of HbA1C levels as the 
pre-test data;

 ▪  Respondents were given education in the form of 
public counseling three times in three (3) months;

 ▪  The public counseling was delivered to the patients 
by two researchers, i.e., the lecturers at the Faculty 
of Pharmacy and Sciences, UHAMKA. The one-
hour lecture was then followed by another hour 
of Q&A session. This provision of education was 
conducted in one of the rooms in the primary health 
care center. The presented material was divided 
into three parts: (1) General explanation of DM, 
complications of DM, and DM therapy (including 
the explanation of ‘if the patient forgets to take 
medication’) (2) Diabetic diet plan and repeated 
explanation of DM therapy, (3) Physical exercise 
plan and repeated explanation of DM therapy. 
Technically, patients were gathered in a room at 
the primary health care center and then provided 
with the education in the form of lectures. At the 
end of the lectures, a Q&A session (discussion) 
was conducted;

 ▪  The post-test data were obtained by re-measuring 
HbA1C levels after three months;

 ▪  The data was then subjected to processing and 
analysis.

2.3 Data Analysis

The data were analyzed descriptively to obtain 
a frequency distribution and the proportion of 
various research variables. The three variables 
were sociodemographic characteristics, clinical 
characteristics, and lifestyle characteristics. The 
Wilcoxon’s t-test was performed to determine the 
changes in A1C level. Statistical significance was set 
at p<0.05. All statistical analyses were performed in 
the Statistical Package for Social Sciences (SPSS) 
software for Windows version 22.0.
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3 RESULTS AND DISCUSSION

From July to October 2017, as many as 50 patients 
were selected as respondents, but only 30 of them 
participated until the end of the 12-week study.

3.1 Patient Characteristics

The distribution of respondents based on 
sociodemographic characteristics is shown in Table 
1. The majority of the respondents were female 
(63.3%). The national data of the prevalence of type 
2 DM verifies this finding, i.e., that the majority of 
type 2 DM patients are females (Badan Penelitian 
dan Pengembangan Kesehatan, 2013). Most of 
the respondents were aged ≥ 60 years (80.0%). 
According to a consensus report, population aging is 
a significant driver of the diabetes epidemic (Kirkman 
et al., 2012). The respondents mostly had middle and 
high levels of education (36.7% each). According 
to a study at a primary health care center in Jakarta, 
there is no significant correlation between the level of 
education and type 2 DM incidence (Trisnawati and 
Setyorogo, 2013). Around 90% of the respondents 
were unemployed since most of them were retired.

The distribution of respondents based on clinical 
characteristics is presented in Table 2. Approximately 
63.3% of them had a history of type 2 DM for ≥ 5 
years. Gimenes et al., (2009) and Elsous et al. (2017) 
claim that there is a negative relationship between the 
history of DM and patients’ adherence to medications. 
In other words, the longer the history of DM, the 
more noncompliance a patient to his/her medication. 
The majority of the respondents received >1 oral 
antidiabetic drugs (OAD) (80.0%). A single or a 
combination of OAD can be used if necessary, and the 
combined OADs should act by different mechanisms 

(PERKENI, 2015). Most of the respondents had one 
comorbidity (60.0%). Hypertension was the most 
common comorbidity in this study. Hypertension 
substantially increases the risk of both macrovascular 
and microvascular complications, including stroke, 
coronary artery disease, and peripheral vascular disease, 
retinopathy, nephropathy, and possibly neuropathy 
(ADA, 2003). The majority of the respondents (86.7%) 
used other medicines. This condition was attributable 
to the comorbidity, which made their treatment 
regimens even more complex and probably reduced the 
adherence (De Geest and Sabaté, 2003). Only 26.7% of 
the respondents experienced an adverse drug reaction 
(side effect). Wabe et al., (2011) explain that the main 
external factors for nonadherence are lack of finance 
(37.1%) and, followed by, a perceived side effect of the 
drug (29.2%). 

The distribution of respondents based on lifestyle 
characteristics is summarized in Table 3. Around 
83.3% of them adjusted their dietary habit to include 
sugar and carbohydrate restriction. Patients with type 2 
DM often require caloric restriction to promote weight 
loss (DiPiro et al., 2015). Patients should have good 
knowledge about their disease and recommended diet, 
and, for this purpose, the health care providers must 
inform them to make changes in their nutritional habits 
and food preparations. Active and effective dietary 
education may prevent the onset of diabetes and its 
complications (Sami et al., 2017). The comparison of 
pre-test and post-test data showed a decrease in the 
number of respondents who were smoking. Several 
studies have also associated smoking with an increased 
risk of developing diabetes. Smoking increases diabetic 
incidences and aggravates glucose homeostasis 
and chronic diabetic complications (Chang, 2012). 

Table 1: The Sociodemographic characteristics of the 
Respondents.

Characteristics n = 30  %

Sex
Male 11 36.7

Female 19 63.3

Age
< 60 years 6 20.0
≥ 60 years 24 80.0

Level of 
education

Low 8 26.7
Middle 11 36.7
High 11 36.7

Occupation
Unemployed 27 90.0

Employed 3 10.0

Table 2: The clinical characteristics of the respondents.
Characteristics n = 30 %

History of type 2 DM
< 5 years 11 36.7
≥ 5 years 19 63.3

Numbers of oral 
antidiabetic drug 
(OAD)

1 6 20.0

> 1 24 80.0

Comorbidity 
No 4 13.3
1 18 60.0

2 or more 8 26.7

Other medicines
Yes 26 86.7
No 4 13.3

Adverse Drug 
Reaction

Yes 8 26.7
No 22 73.3
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The Indonesian Association of Endocrinologists 
(Perkumpulan Dokter Endokrinologi Indonesia) state 
that exercise is one of the most important things in 
DM management if not accompanied by nephropathy. 
Exercise should be practiced regularly, i.e., 3-5 times a 
week for about 30-45 minutes with 150 minutes in total 
per week. The pause between exercises is not more than 
two consecutive days (PERKENI, 2015). According to 
Puspitasari et al. (2013), the use of herbal medicines as 
hypoglycemic agents does not give a significant effect 
on the A1C level because the information regarding 
the dose, duration, and administration of the herbal 
medicines may be uncertain.

3.2 The Effectiveness of Education 
(Public Counseling)

The parameter used to assess compliances was A1C 
level. A1C reflects the average glycemia over several 
months and has a strong predictive value for diabetes 
complications (Cameron, 2006). Some studies have 
reported that an increase in medication adherence to 
oral hypoglycemics is associated with a reduction 
in the A1C level, indicating a positive correlation 
between A1C level reduction and medication 
adherence (Lin et al., 2017). The goal of the A1C level 
in DM management is ≤ 6.5% (American Diabetes 
Association (ADA), 2017).

The A1C level in this research was measured at the 
Indonesian Center for Health Laboratory, Ministry of 
Health, which has been accredited according to ISO/
IEC 17025:2005. The analysis of the measurement 
results referred to the methods used in DCCT (The 
Diabetes Control and Complication Trial), i.e., HPLC 
method (High-Performance Liquid Chromatography) 
(Sacks et al., 2011). The mean A1C levels in the pre-
test and post-test are shown in Table 4.

Around 83.3% of the respondents still had a high 
A1C level (≥ 6.5%) before the intervention. However, 
the number declined to 23.3% after they received the 
education. The results showed a significant difference 
(p = 0.00) between the A1C levels before and after 
the intervention. The mean A1C level before the 
intervention was 7.83±1.59%, which declined after 
the public counseling (5.41±1.34). As a conclusion, 
education increases medication adherence in type 2 
DM patients. 

Wulandari et al. (2017) conducted similar research 
at Makasar and Kebon Pala primary health care centers 
in East Jakarta in 2017. Using public counseling and 
booklet handouts as a model of education, they reveal 
that among the type 2 DM respondents who completed 
the interventions, 63.3% of them initially had HbA1C 
level >7%. However, after the interventions, the 
percentage declined significantly (p < 0.05) to 23.3%, 

Table 3: The lifestyle characteristics of the respondents.

Characteristics
n = 30

Pre-test Post-test
% n = 30 %

Dietary habit Adjusted 25 83.3 24 80.0
Not adjusted 5 16.7 6 20.0

Smoking Yes 3 10.0 1 3.3
No 27 90.0 29 96.7

Exercise Yes 28 93.3 27 90.0
No 2 6.7 3 10.0

Herbs Yes 1 3.3 1 3.3
No 29 9.7 29 96.7

Table 4: The mean A1C levels before and after intervention.

A1C levels
Pre-test Post-test

n = 30 % n = 30 %
a. < 6.5% 5 16.7 23 76.7
b. ≥ 6.5% 25 83.3 7 23.3

Mean ± SD 7.83±1.59 5.41±1.34
P 0.00

Table 5: The mean A1C levels before and after intervention 
at Makassar and Kebon Pala primary health care centres.

A1C levels
Pre-test Post-test

n = 30 % n = 30 %
a. < 7% 11 36.7 23 76.7
b. ≥ 7% 19 63.3 7 23.3

Mean ± SD 7.72±1.356 6.18±0.988
P 0.00
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as seen in Table 5. As a conclusion, intervention with 
public counseling and booklet handouts is effective to 
improve the compliance of patients with type 2 DM.

Both Wulandari et al. (2017) and this study used 
respondents from primary health care centers in East 
Jakarta, but they differed in the model of education. 
Public counseling alone also significantly improves 
patient’s adherence to complete the medication. 
Taking place in a primary health care center in Greece, 
Merakou et al. (2015) state that group-based patient 
education with some models for people with type 2 
DM is more effective in diabetes self-management 
compared with individual education. 

Medication adherence is the most important 
component in type 2 DM management. It is achievable 
by giving routine education to patients to increase 
their knowledge about their disease and medication. 
Pharmacists can contribute and play a major role in 
the assessment of patients’ understanding of the illness 
and therapy of DM (Inamdar et al., 2013). Hughes et 
al. (2017) explain that there is significant evidence to 
support the role of pharmacists in providing a range of 
extensive diabetes care services, from the screening 
to the continuous management of the state of the 
disease. Furthermore, Supardi and Susyanti (2012) 
state that only 10% of the primary health care centers 
in Indonesia have pharmacists. The limited number of 
pharmacists at primary health care centers inhibits the 
provision of personal education by pharmacists to the 
patients. Public counseling becomes an alternative 
that is effective and cost-efficient. 

4 CONCLUSIONS

Educational intervention through public counseling 
is significantly effective to improve medication 
adherence in type 2 diabetes mellitus patient.
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ABSTRACT 

Data showed that 33-49% of  patients still do not meet targets for A1C level (American Diabetes 
Association (ADA), 2017). One of  the major contributing factors is poor medication adherence. 
Poor adherence to the treatment for DM results in avoidable development of  complications of  
diabetes and excess costs to the health system (De Geest and Sabaté, 2003). Education is one 
of  various measures to increase adherence in type 2 DM (García-Pérez et al., 2013). Group edu-
cation has been characterized as a cost-effective alternative to individual education for DM. 
There are so many models that can be conduct on group discussion. One of  the model is public 
counseling. The researcher found the necessary to assess the effectiveness of  public counsel-
ing model at primary healthcare center in East Jakarta.  

Introduction : Diabetes mellitus is a major chronic illness, including in Indonesia, thus the adherence to antidiabetic medicines has often been found to be unsatisfactory. Aim : The aim of  this study was 

to evaluate the effectiveness of  public counseling to increase medication adherence of  type 2 diabetes mellitus. Method : This research was prospective study, using quasi-experimental pretest-

posttest design. The study was conducted at Pondok Kelapa primary healthcare center in East Jakarta. The intervention was public counseling which was delivered once per month during 3 months (12 

weeks) of  study period. A1C (the glycated hemoglobin) and MMAS-8 (Morisky Medication Adherence Scale) questionnaire was assess twice, before and after intervention. Result : The result shows that 

among 30 patients who met the inclusion criteria, 83.3% patients had A1C level >6.5% and 53.3% had MMAS score >2 (considered as a low compliance). After 12 weeks of  intervention, the percentage 

significantly declined to 23.3% (p=0,00) on A1C score and 13.3% (p=0,00)  on MMAS score. Conclusion : In conclusion, public counseling was effective to increase medication adherence of  type 2 

diabetes mellitus. 

Keywords: public counseling, medication adherence, type 2 diabetes mellitus, A1C, MMAS-8 

INTRODUCTION  

Materials 

The tools used were the MMAS-8 questionnaire and A1C level gauges i-ChromaTM.  

 

Methods 

This research was a prospective study, used a total sampling method and conducted at Pondok 
Kelapa primary healthcare center in East Jakarta Indonesia. A quasi-experimental pretest-posttest 
was designed to measure the effectiveness of  public counseling which was given during the study 
period. The intervention was given three times during 12 weeks. The collected data were A1C (the 
glycated hemoglobin) levels and MMAS-8 (Morisky Medication Adherence Scale) scores from pretest 
and posttest.  

Inclusion criteria : 

1. Patients aged >18 years 

2. Patients had DM for more than 1 year 

3. Patients speak and understand Bahasa Indonesia 

4. Patients used oral antidiabetic drug (OAD) 

5. Patients with fasting glucose test >126 mg/dL in 3 consecutive months 

6. Patients who came regularly to the primary healthcare center for the routine check up 

MATERIALS AND METHOD  

RESULTS AND DISCUSSION 

1. Patient characteristics 
Table I. Sociodemographic characteristic 

 

 

 

 

 

 

 

 

 

 

 

 

 

A national data of  prevalence of  type 2 DM showed similar result that the majority of  type 2 DM 
patients were females. According to a consensus report,  the aging of  the overall population is 
a significant driver of  the diabetes epidemic (Kirkman et al., 2012). A study at a primary 
healthcare center in Jakarta showed that no significance correlation between level of  
education and type 2 DM incidence. 90% of  respondents were unemployed, since most of  
them were retired.  

Table II. Clinical characteristic 

 

 

 

 

 

 

 

 

 

 

 

Two studies about medication adherence found a negative relationship between the history of  
DM and patients’ adherence to medications (Elsous et al., 2017). This means the long the 
history of  DM, the more incompliance a patient to his/her medication. The respondents mostly 
(86.7%) using other medicines. This is related to the comorbidity and this made their treatment 
regimens even more complex. This probably made the adherence become lower. (De Geest 
and Sabaté, 2003).  

Table III. Lifestyle characteristic 

 

 

 

 

 

 

 

2. Effectiveness of  education (public counseling) 
The relationship between medication adherence and glycemic control has been reported in some research that 
an increase in medication adherence to oral hypoglycemics was associated with a reduction in A1C level 
(American Diabetes Association (ADA), 2017). 
 

Table IV. Mean A1C levels before and after intervention 

 

 

 

 

 

 

 

 

 

Results show  significant difference (p = 0,00) on A1C levels before and after intervention. Mean A1C levels 
before intervention was 7,83±1,59% and declined after education using public counseling (5,41±1,34). This can 
be concluded that education increase medication adherence in type 2 DM patients.  

Wilcoxon test shows a significant difference (p = 0,00) on MMAS-8 scores before and after intervention. Before 
the study, 53,3% patients had low compliance. The mean of  MMAS-8 score was declined from 2,63 ± 1,07 
before intervention to 1,33 ± 1,03 after education with majority of  patients on middle compliance (60,0%). This 
data also shows that medication adherence in type 2 DM patients had increased after education.  
 

Table V. Mean MMAS-8 scores before and after intervention 

 

 

 

 

 

 

 

 

 

Medication adherence is the most important thing in type 2 DM management. This can be achieved by giving 
routine education to patients in order to make the patients know better about the medication and their disease. 
A research in Indonesia stated that only 10% primary healthcare centers in Indonesia that has pharmacist. The 
limited number of  pharmacist at primary healthcare centers forced that personal education by pharmacist in 
patients can’t be done. Public counseling become an alternative which is effective and also cost effective.    

 

 Pre-test Post-test 

n = 30 % n = 30 % 

A1C level : 

< 6,5% 

≥ 6,5% 

  

5 

25 

  

16,7 

83,3 

  

23 

7 

  

76,7 

23,3 

Mean ± SD 7,83±1,59 5,41±1,34 

P 0,00 

 Pre-test Post-test 

n = 30 % n = 30 % 

Low compliance (score > 2) 

Middle compliance (score 1-2) 

High compliance (Score 0) 

16 

14 

 0 

53,3 

46,7 

0 

4 

18 

8 

13,3 

60 

26,7 

Mean ± SD 2,63 ± 1,07 1,33 ± 1,03 

P 0,00 
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CONCLUSION 
Education intervention by public counseling significantly effective to 
improve medication adherence on type 2 diabetes mellitus patient. 
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