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SUMMARY
THE CORRELATION OF VARIOUS TREATMENT AND ADHERENCE
IN TYPE 2 DIABETES MELLITUS PATIENT

Alya Dwi Oktaliani

Type 2 diabetes mellitus (T2DM) is a complex metabolic disease with
etiologies that rooted from a complex multifactorial process. The pathophysiology
of T2DM involves interaction between genetic predisposition and triggers from the
environment (Defronzo, 2009). According to International Diabetes Federation,
Indonesia was ranked amongst the top ten countries with the highest number of
people with diabetes in 2019. Not only that, the prevalence of it among the
population aged > 15 years old by diagnosis of doctor also show an increase
between 2013 (1.5%) and 2018 (2%). One of the main targets of T2DM treatment
is achieving regulated blood glucose level that that is obtained with individualized
glycemic control (Perkumpulan Endokrinologi Indonesia, 2011). One of the pillars
in T2DM treatment resorted to when initial effort of lifestyle changes does not work
is pharmalogical treatment. Pharmalogical treatment itself is started with a therapy
of OAD (American Diabetes Association, 2015).

Despite the existing concerns, various literature often reports low adherence
to OAD medication among T2DM patient. There are several factors that could
affect adherence to OAD medication, namely treatment and disease characteristics,
intra-personal factors, inter-personal factors, and environmental factors (World
Health Organization, 2003). These factors could be further differentiated as

modifiable and unmodifiable factor. Elements of treatment and disease
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characteristic namely medication complexity is one example of modifiable factor
that is often highlighted in T2DM treatment since T2DM patient often have a
complex medication burden that resulted from several associated condition that
accompanied the diagnosis of T2DM (Polonsky and Henry, 2016). The complex
medication from various treatment in T2DM often led to a high daily pill burden
for the patient, being a challenge to treatment adherence.

This study aims to study the correlation between total daily pill burden of
various treatment and adherence in T2DM patients. This is a study of observational
analytic with a cross-sectional design. The data used is obtained from the
questionnaire and medical record. This research was conducted starting from
September of 2021 until November of 2022. This study included 58 subjects from
endocrine outpatient clinic of Dr. Soetomo General Academic Hospital. The
variables studied were the correlation between adherence to OAD medication and
total daily pill burden of T2DM patients. The data analysis will use the Chi-Square
test.

The result of the study obtained from 58 subjects are dominated by female
(55.2%), aged >35 years old (100%), and complete Junior High School (43.1%).
For the medication the majority of subjects use Metformin for OAD (74.13%), use
2 types of OAD (60.3%), use >2 and <4 tablets of OAD (46.6%), and have total
daily pill burden of >8 tablet (50.0%). There are 15 subjects who were adherent to
their OAD medication (25.9%) and 43 subjects who were non-adherent (74.1%).
The reasons that causes non-adherence the most for non-adherent subjects is

sometimes forgot to take the OAD (74.4%).
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The analysis using Chi-Square test for the correlation between adherence to
OAD medication and total daily pill burden shows no meaningful correlation (p-
value=0.866). However, the analysis using Chi-Square test for the correlation
between adherence to OAD medication and educational level shows there is a
meaningful correlation (p-value=<0,001) and the correlation between educational
level and adherence to OAD medication is moderate (contingency coefficient =
0.576). This study shows that there is no correlation between total daily bill burden
of various treatment and adherence in T2DM patient. However, reducing the high
total daily pill burden and careful approach during treatment counselling to the
patient and their caregiver of T2DM patient medication might help to solve non-

adherence in this study that was majorly caused by forgetfulness.
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ABSTRACT
THE CORRELATION OF VARIOUS TREATMENT AND ADHERENCE
IN TYPE 2 DIABETES MELLITUS PATIENT

Alya Dwi Oktaliani

Background: Diabetes Mellitus (DM) is a group chronic metabolic disease that is
characterised with elevated levels of blood glucose. T2DM is caused by defects in
insulin secretion, insulin action, or both. One of the treatments for T2DM is
consuming antidiabetic medication that usually referred as Oral Antihyperglycemic
Drug (OAD). The classic target of T2DM treatment is adequate glycemic control
that is mainly affected by adherence to antidiabetic medication. There are various
factor that might affect adherence to OAD, one of them is total daily pill burden.
Objectives: To investigate the correlation between total daily pill burden of various
treatment and adherence in type 2 diabetes mellitus patients.

Method: This study used observational analysis with a cross-sectional approach
using questionnaires and medical records to identify the correlation between
adherence to OAD medication and total daily pill burden.

Results: The result of the study obtained from 58 subjects are dominated by female
(55.2%), aged >35 years old (100%), and complete Junior High School (43.1%).
For the medication, the most used OAD is Metformin (74.13%), the majority use 2
types of OAD (60.3%), and use >2 and <4 tablets of OAD (46.6%). The majority
of the subjects have total daily pill burden of >8 tablets (50.0%). There are 15
subjects who were adherent to their OAD medication (25.9%) and 43 subjects who

were non-adherent (74.1%). The reasons that causes non-adherence the most for
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non-adherent subjects is sometimes forgot to take the OAD/forgetfulness (74.4%).
The analysis using Chi-Square test for the correlation between total daily pill
burden and adherence to OAD medication shows no meaningful correlation (p-
value=0.866). However, the analysis using Chi-Square test for the correlation
between educational level and adherence to OAD medication shows there is a
meaningful correlation (p-value=<0,001) and the correlation between educational
level and adherence to OAD medication have moderate relationship (contingency
coefficient = 0.576).

Conclusion: This study shows that there is no meaningful correlation between total
daily pill burden of various treatment and adherence.

Keyword: T2DM, treatment adherence, OAD, total daily pill burden, medication

complexity

THESIS THE CORRELATION OF... ALYA DWI O.
xiil



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

TABLE OF CONTENTS
INSIDE
COVER. .. e i
DEGREE REQUIREMENTS ...ttt ii
APPROVAL SHEET .....ooiiiiiitie ettt iii
EXAMINER DECISION FORM......coiiiiiiiiieieieieieeeeee e iii
STATEMENT OF ORIGINALITY ..ottt iv
NOTE OF GRATITUDE ..ottt vi
SUMMARY .ottt ettt et ettt ettt et et ens iX
ABSTRACT ..ttt ettt ettt Xii
TABLE OF CONTENTS ... .ottt Xiv
LIST OF TABLES .....oo ottt XVii
LIST OF FIGURES ......oo i Xviii
LIST OF ATTACHMENT ..ottt Xix
LIST OF ABBREVIATION ...ttt XX
CHAPTER 1 INTRODUCTION ..ottt 1
R 2 7= Tod (o | (01U Lo ISR 1
1.2 Problem FOrmUIALION ........ccoooveiiiieieciee e 6
1.3 ReSEArCh ODJECLIVES ......ccvieiiiiiecc et 6
1.3.1 General ODJECLIVE.......ccveiiiicie ettt 7
1.3.2 SPECIfiC ODJECHIVE .....ceveiieiieicce e 7
1.4 ReSEAICH BENETITS......ociiiiieie e 7
1.4.1 Theoretical BENETit.........cccuoiiiiiiiiieie e 7
1.4.2 Practical Benefit........ccocoeieiiiicce e 8
CHAPTER 2 LITERATURE REVIEW .....ccoiiiiiieece et 9
2.1 DiIabetes MEITITUS ....ocveiviiiiiiiiieiiecie e 9
2.1.1 Epidemiology of Diabetes Mellitus ...........cccccovivieiiiicieiiececccs e 9
2.1.3 Diagnosis of Diabetes Mellitus ...........ccooovviiiiiiiiiiniee e 10
2.2 Type 2 Diabetes MellitUS ........cccoovieiiiiieecece e 11
2.2.1 ELiology Of T2DIM......oiiiiieieicece e 11
2.2.2 Pathophysiology Of T2DM........cccuiiiiiiniiiienece e 11
2.2.5 Complications of T2DM .........ccceciiiiiiiiicccecce e 16
2.2.6 Therapy Management of T2DM ........ccccoveviiiiiciece e 17
2.2.7 Comorbid Disorders of T2DM..........ccceveiiiiiiiiiecesee e 23
2.3 Treatment AGJNEIENCE .......cooveiiee e 26
2.3 L DETINITION ..ottt 26
2.3.2 Factor Contributing to Treatment Adherence and Non-adherence........ 27
THESIS THE CORRELATION OF... ALYA DWI O.

X1V



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

2.3.3 Evaluation Adherence Level Using Morisky Medication Adherence

SCAIE (MMAS-8) ...ttt 34
2.3.4 Rate of Treatment Adherence to OAD Medication in Previous Study .35
CHAPTER 3 CONCEPTUAL FRAMEWORK ......cccoviiiiiiiiiieineiseseee e 38
3.1 Conceptual FramewWOorK ..........ccooiiiiiiiiiiieeee s 38
3.2 Conceptual Framework EXplanation.............c.ccceovveiiiicie e 39
3.3 Research’s Hypothesis .......coveiiiiiiiiieiiicicce e 41
CHAPTER 4 RESEARCH METHODOLOGY ....ccoviiiiiiiiiisesisisesiese s 42
4.1 RESLAICH DESIGN ....uviiiiiieieitee e 42
4.2 Population, Sample Size and Sampling Technique.........c.cccoovvvvviiiininnnnnn. 42
4.2.1 POPUIALION ..o 42
4.2.2 SAMPIE SIZE ..o 43
4.2.3. Sampling TECANIQUE .....cc.oiviiiiiiiieiieeeee e 43
4.3 Variables and Operational Definition .............cccooeviiiiiicic i, 44
4.3.1 Dependant Variable............c.ccvoiiiiiiciece e 44
4.3.2 Independent Variable ...........cccocoeiiiiiiicc e 44
4.3.3 Confounding Variable...........ccooeiiiiiiiiiee e 44
4.3.4 Operational Definition .........cccooiiiiiiiiiieeeee e 45
4.4 ReSearch INStrUMENT.........cooiiieiicie e 47
4 A LPHAMArY Data ....oocoveeiiieiie e 47
4.4.2 SecoNdary Data ..........cccccveiieiiiiieie e 48
4.5 Time and Location 0f RESEArCH .........cccooveiiiiiiisiee e 49
4.5.1 Time OFf RESEAICN ...c..oiiieii e 49
4.5.2 Location Of RESEAICN.........ccuviiiiice e 49
4.6 Procedure of Data ColleCtioN ..........cccoviiiiiiiieic e 49
4.7 RESEAICH FIOW ..ottt 51
4.8 Data Processing and ANAlYSIS .........cccoviiiiiiiiiinesse e 52
4.8.1 Data PrOCESSING ....vevivetiieieeieiesie ettt 52
4.8.2 Data ANAIYSIS .....oviiiiiiiiieie e 52
4.9 Ethical Aspect 0f RESEAICH .........ccviieiiiiiciiccc e 53
CHAPTER 5 RESULTS AND ANALYSIS.....cooiieieieeei e 55
5.1 General CharaCteriStiCs ........c.civiieiieie et 55
DL L A ettt ettt a e e re s 55
5.1.2 GNUET ...ttt ettt et et neeas 55
5.1.3 EAuCAtIONal 18V .......c.eeeiciieieeie e e 56
5.2 Various TreatMENT........ccccviiieiiie et rs 56
5.2.1 TYPE OF OAD .ottt 56
5.2.2 Variation 0f OAD..........coiiieeiece et 57
5.2.3 Number of Antidiabetic therapy per days .........ccccovverviiininisieniinenns 57
5.3 Total Daily Pill BUITEN ......coviiiiie e 57
THESIS THE CORRELATION OF... ALYA DWI O.

XV



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

5.4 Adherence to OAD MediCation ...........cooeuerieiieieieieieieeses s 59
5.5 The Correlation Between Total Daily Pill Burden and Adherence to OAD
Y=l [ Tor: 1A To ] o USROS 60
5.6 The Correlation Between Educational Level and Adherence to OAD
MEAICALION ..ottt ste et re e ete e s be e saae e re e 61
5.7 The Reason for Non-Adherence t0 OAD.........cccceveieieieieieieeeeee e 62
5.7.1 Frequency of reasons for non-adherence t0 OAD ........ccccevvvivviniennn. 62
5.7.2 Frequency of reasons for non-adherence to OAD medication based on
total daily pill burden distribUtION.........ccccooiiiiini i 64
CHAPTER 6 DISCUSSION .....cooiiiiiiiiiiee et ene s 66
6.1 General CharaCteriStiCSs .......c.oiveieiiiieiecer e s 66
8. 1.1 AR et 66
B.1.2 GENAEN ...ttt ettt ettt ettt eaeas 66
6.1.3 Educational IEVEL.........cccoviiieie e 67
6.2 VarioUS trEAMENT .......cveieieieieie e 67
6.2.1 TYPE OF OAD ...t 67
6.2.2 Variation 0F OAD ........ccvoii ittt 68
6.2.3 Number of Antidiabetic therapy per days of T2DM patients ............... 69
6.3 Total Daily Pill BUFOEN ......ccoiiiieecece s 69
6.4 Adherence to OAD MediCation ........cccccveveiieieieeie e 71
6.5 The Correlation Between Total Daily pill Burden and Adherence to OAD
MEAICALION ..ttt abe s 73
6.6 The Correlation Between Educational Level and Adherence to OAD
MEAICALION ... sbe e st e e ste e s beesrne e ate e 76
6.7 The Reason for Non-Adherence TO OAD ........ccccoviieieiieve e 79
6.7.1 Frequency of reasons for non-adherence to OAD .........cccccevveievivenenne 79
6.7.2 Frequency of reasons for non-adherence to OAD medication and total
daily pill burden distribUtioN ..o 81
CHAPTER 7 CONCLUSION AND SUGGESTION ......coooviiiiiiiisineecsesieiae 83
7.1 CONCIUSION ..ottt ettt be et e beeeneas 83
7.2 SUGOESTION ..ttt ettt ens 84
REFERENCES. ..ottt ene e 85
ATTACHMENT ..ot e sbte e s be e e sbe e e sbbe e s beee e 91
THESIS THE CORRELATION OF... ALYA DWI O.

XV1



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

LIST OF TABLES

Table 4.1 Operational Definition...............cooiiiiiii e 44
Table 5.1 Frequency of Age Distribution................coooiiiiiiieene 54
Table 5.2 Frequency of Gender Distribution....................ooooiiiiiiiiiiii, 54
Table 5.3 Frequency of Educational Level Distribution............................. 55
Table 5.4 Frequency of Type of OAD Distribution.................ccoviiiiiiiinan, 55
Table 5.5 Frequency of Variation of OAD Distribution......................ooevine 56
Table 5.6 Frequency of Number of Antidiabetic Therapy per Days Distribution...56
Table 5.7 Frequency of Total Daily Pill Burden Distribution.......................... 57
Table 5.8 Frequency of Adherence Level Distribution................................. 58
Table 5.9 Frequency of Adherence Category Distribution.. .. .58
Table 5.10 Bivariate Analysis Between Total Daily Pill Burden and Adherence to
OAD Medication Using Chi-Square TeSt..........c.ovviviiiiriiiiiiieieeee e 59
Table 5.11 Bivariate Analysis Between Educational Level and Adherence to OAD
Medication Using Chi-Square TeSt..........c.ovviiiii i, 60
Table 5.12 Frequency of Reasons for Non-adherence to OAD Distribution.........61
Table 5.13 Frequency of Reasons for Non-adherence to OAD and Total Daily Pill
Burden DistribDULION.. ... ... 63
THESIS THE CORRELATION OF... ALYA DWI O.

XVil



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

LIST OF FIGURES

Figure 2.1 Pathogenesis of Type 2 Diabetes: The Triumvirate................c........ 12
Figure 2.2 The OmINOUS OCLEL. ........ouiiieeeii i e, 13
Figure 2.3 IDF Diabetes Report 2010-2045 by Country or Territory: Indonesia....17
Figure 2.4 Essential Elements in Comprehensive Care of Type 2 Diabetes........ 18

Figure 2.5 The Management Algorithm on T2DM Without Decompensation...... 19
Figure 2.6 Antihyperglycemic Therapy in Type 2 Diabetes: General

RECOMMENTALIONS ...\ttt e e e e 22
Figure 3.1 Conceptual Framework............coooiiiiiiiiii e 38
Figure 4.1 Lemeshow formula............c.oooiiiiiii e 42
Figure 4.2 ResearCh FIOW. ..o 50
Figure 4.3 Chisquare formula...............coooiii i 52
THESIS THE CORRELATION OF... ALYA DWI O.

XViii



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

Attachment 1 :
Attachment 2 :
Attachment 3 :
Attachment 4 :
Attachment 5 :
Attachment 6 :
Attachment 7 :
Attachment 8 :
Attachment 9 :

THESIS

LIST OF ATTACHMENT
Research TIMeliNe..........ooiiiii e, 91
Research Permit Application..............coocviiiiiiiiiiiiiniinnn.. 92
Ethical Approval...........ccooiiiiii 93
Information for Consent Sheet................ccooooiiiiiii .. 94
Informed Consent Sheet............oiiviii it 100
Demographic QUestionnaire. ...........c.ooveeuienienieneenenniennes 101
Morisky Medication Adherence Scale 8 (MMAS-8) ............. 103
Medication LiSt.........cooviiiieniie e 105
Univariate and Bivariate Analysis Output............................ 106
THE CORRELATION OF... ALYA DWI O.

X1X



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

LIST OF ABBREVIATION

ACS : Acute Coronary Syndrome

ADA : American Diabetes Association

BMI : Body Mass Index

BP : Blood Pressure

DM : Diabetes Mellitus

DPP-4 : Dipeptidyl Peptidase-4

DSME : Diabetes Self-Management Education
FFA : Free Fatty Acid

FPG : Fasting Plasma Glucose

GDM : Gestational Diabetes Mellitus

GIP : Glucose-dependent Insulinotropic Polypeptide
GLP-1 : Glucagon-Like Peptide 1

HbA1C : Hemoglobin Alc

HDL : High-Density Lipoprotein

HGP : Hepatic Glucose Production

IDF - International Diabetes Federation
IGT . Impaired Glucose Tolerance

LDL : Low-Density Lipoprotein

MARS : Medication Adherence Report Scale
MAQ : Medication Adherence Questionnaire

MMAS-8 : Morisky Medication Adherence Scale 8

MNT : Medical Nutrition Therapy
MPR : Medication Possession Ratio
THESIS THE CORRELATION OF... ALYA DWI O.

XX



IR — PERPUSTAKAAN UNIVERSITAS AIRLANGGA

NGSP

OAD

PKRS

SEAMS

T1DM

T2DM

WHO

2hPG

THESIS

: National Glycohemoglobin Standardization Program
: Oral Antihyperglycemic Drug

: Promosi Kesehatan Rumah Sakit

: Self-Efficacy for Appropriate Medication Use Scale
: Type 1 Diabetes Mellitus

: Type 2 Diabetes Mellitus

: World Health Organization

: 2-hour plasma glucose

THE CORRELATION OF... ALYA DWI O.
XX1



