
vi 

 

TABLE OF CONTENTS 

 

TITLE ....................................................................................................................... i 

THESIS APPROVAL ............................................................................................. ii 

PLAGIARISM-FREE STATEMENT ................................................................... iii 

PREFACE .............................................................................................................. iv 

TABLE OF CONTENTS ....................................................................................... vi 

LIST OF TABLES ................................................................................................. ix 

LIST OF FIGURES ................................................................................................ x 

LIST OF ATTACHMENTS .................................................................................. xi 

LIST OF ABBREVIATIONS ............................................................................... xii 

ABSTRACT ......................................................................................................... xiii 

CHAPTER 1 ........................................................................................................... 1 

INTRODUCTION .................................................................................................. 1 

A. Background ..................................................................................................... 1 

B. Study Question ................................................................................................ 3 

C. Study Objective ............................................................................................... 4 

D. Study Benefits ................................................................................................. 4 

E. Study Originality ............................................................................................. 4 

CHAPTER 2 ........................................................................................................... 6 

LITERATURE REVIEW........................................................................................ 6 

A. Study Literature ............................................................................................... 6 

1. Human papillomavirus .............................................................................. 6 

a. Definition ........................................................................................... 6 

b. Classification ..................................................................................... 6 

2. HPV-related cancers ................................................................................. 7 

a. Modality ........................................................................................... 10 

3. HPV vaccination ..................................................................................... 10 

a. Vaccine types ................................................................................... 10 

b. Vaccine effectiveness ...................................................................... 11 

c. HPV vaccination program ............................................................... 12 

Cost utility Analysis of Expanding Human Papillomavirus Vaccination Program for Boys in Indonesia
Using Markov Model
Ditya Tiwi Syafira, Dr. apt. Dwi Endarti, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 

 

4. Economic evaluations ............................................................................. 13 

5. Pharmacoeconomic study ....................................................................... 14 

a. Definition ......................................................................................... 14 

b. Health outcome ................................................................................ 16 

c. Pharmacoeconomic study approach ................................................. 18 

d. Main elements .................................................................................. 20 

6. Markov model ......................................................................................... 24 

7. Sensitivity analysis.................................................................................. 25 

B. Theoretical Basis ........................................................................................... 25 

C. Research Framework ..................................................................................... 27 

D. Hypothesis ..................................................................................................... 27 

CHAPTER 3 ......................................................................................................... 28 

STUDY METHODOLOGY ................................................................................. 28 

A. Study Design ................................................................................................. 28 

B. Study Variables ............................................................................................. 29 

C. Collection Data Method ................................................................................ 30 

D. Data Analysis ................................................................................................ 31 

1. Data acquisition ...................................................................................... 31 

2. Developing Markov model ..................................................................... 32 

3. ICER value calculation ........................................................................... 34 

4. Sensitivity analysis.................................................................................. 35 

a. One-way sensitivity analysis ........................................................... 35 

b. Probabilistic Sensitivity Analysis (PSA) ......................................... 35 

E. Research Procedures ..................................................................................... 36 

F. Research Permission and Ethics.................................................................... 36 

CHAPTER IV ....................................................................................................... 37 

RESULTS AND DISCUSSIONS ......................................................................... 37 

A. Secondary Data Collection ............................................................................ 37 

B. Input Parameter .............................................................................................. 39 

C. Markov Model Development ......................................................................... 51 

1. Model structure ....................................................................................... 51 

Cost utility Analysis of Expanding Human Papillomavirus Vaccination Program for Boys in Indonesia
Using Markov Model
Ditya Tiwi Syafira, Dr. apt. Dwi Endarti, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



viii 

 

2. Input Parameters ..................................................................................... 52 

3. Model and clinical outcome .................................................................... 54 

D. ICER Calculation ........................................................................................... 62 

1. Scenario 1: HPV vaccination program for girls ...................................... 62 

2. Scenario 2: Expanded HPV vaccination program to include boys ......... 66 

E. Sensitivity Analysis ....................................................................................... 68 

1. One-way sensitivity analysis................................................................... 68 

a. Scenario 1 ........................................................................................ 68 

b. Scenario 2 ........................................................................................ 70 

2. Probabilistic sensitivity analysis ............................................................. 71 

F. Limitations ..................................................................................................... 72 

CHAPTER 5 ......................................................................................................... 73 

CONCLUSIONS AND RECOMMENDATIONS ............................................... 73 

A. Conclusions ................................................................................................... 73 

B. Recommendations ......................................................................................... 74 

REFERENCES ...................................................................................................... 75 

 

  

Cost utility Analysis of Expanding Human Papillomavirus Vaccination Program for Boys in Indonesia
Using Markov Model
Ditya Tiwi Syafira, Dr. apt. Dwi Endarti, M.Sc.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


