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ABSTRACT 

Introduction: Anthropometry is defined as the scientific study of the measurements 

and proportions of the human body. To date, the most used methods for the acquisition 

of facial anthropometric parameters are direct method employing callipers and 

protractors tools which are time-consuming, or indirect methods employing 3D imaging 

systems which are expensive. Additionally, multiple studies were conducted in 

Malaysia for the acquisition of facial anthropometry. Most of those studies included 

younger participants. The objectives of this study were to assess the accuracy of Digital 

2D-Photogrammetry as an indirect method at different aperture and distance to subject, 

obtain facial anthropometric norms of the Malaysian Malays using the indirect method, 

and investigate the association of those facial anthropometric norms to gender, age, 

weight and height.  

Methodology: 24 participants were recruited to assess the accuracy of the Digital 

Single Reflex (DSLR) camera at different aperture and distance to subject. Then 

additional 240-Malay participants were recruited for the acquisition of 12 facial 

anthropometric parameters. Age, weight, and height were collected for all participants. 

Data Analysis was done by SPSS.  

Results: Out of 4 DSLR camera settings, f/6.3 aperture with 2.0 meters distance to 

subject showed that majority of parameters were recorded with insignificant difference 

to control group. Considering the 240 (143-females, 97-males) participants of age range 

17-73 years old, independent sample t-test indicated a significant gender dimorphism 

in 10 out of 12 parameters. One-way ANOVA analysis indicated that majority of the 

parameters are associated with age, weight, and height. General linear model indicated 

that facial height affected by height in males, while weight and height in females. Facial 

width was positively associated with weight in both genders. Increase of age resulted in 

increase in facial height and reduction in facial width in both genders..  

Conclusion: DSLR camera could be a more cost and time-effective portable method 

for indirect anthropometry compared to the other methods. Additionally, gender 

dimorphism was observed in the Malaysian Malays with most of the anthropometric 

parameters. Weight mostly affected the horizontal facial parameters while height mostly 

affected the vertical facial parameters. 



v 

ACKNOWLEDGEMENT 

Firstly, I wish to thank Allah (SWT) for giving me the opportunity to embark on my 

study and for completing this challenging journey successfully.  

My gratitude and thanks go to my supervisor Dr Tengku Fazrina and co-supervisor Dr 

Hazmyr for their remarkable guidance, support, and patience during this journey. My 

thanks also due to Dato’ Prof. Dr Mohamad Ibrahim, Founding Dean of Faculty of 

Dentistry, Universiti Teknologi MARA. 

My appreciation goes to my wife (Sama), my father (Dr Muhannad), parents in law (Dr 

Nazih and Dr Basma), family members and friends for their unconditional love and 

support during this journey. 

Special thanks to UiTM Dental Centre staff (especially Sapphire clinic), colleagues, 

students, and patients for assisting and participating during the data collection period. 

This thesis is dedicated to the loving memory of my Mother (Alaa Fawzi) who has the 

credit, after Allah (SWT), of raising me to be what I am now. This thesis is also 

dedicated to the memory of my grandfathers (Major General Ali Kashmoola and 

Professor Fawzi Mustafa) as their perseverance to success had inspired me to take this 

challenging journey.  

Finally, this piece of victory is dedicated to my daughter (Basma), hoping that it will 

inspire her in the future.  

Alhamdulilah. 

 

 

 



vi 

TABLE OF CONTENTS 

 Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR’S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES x 

LIST OF FIGURES xiii 

LIST OF SYMBOLS xv 

LIST OF ABBREVIATIONS xvi 

CHAPTER ONE INTRODUCTION 1 

1.1 Research Background 1 

1.2 Problem Statement 3 

1.3 Research Question 3 

1.4 Research Hypothesis 4 

1.4.1 DSLR Camera as an Indirect Method 4 

1.4.2 The Association of Facial Anthropometry with Multiple Variables 4 

1.5 Research Objective 4 

1.6 Significance of the Study 5 

1.7 Limitations of the Study 5 

1.8 Scope of the Study 6 

1.9 Definitions of Terms 6 

CHAPTER TWO LITERATURE REVIEW 8 

2.1 Introduction 8 

2.2 History of Facial Anthropometry 8 

2.2.1 Facial Landmarks and Parameters 10 

2.3 Methods for Acquisition of Facial Anthropometry 24 

2.3.1 The Direct Method of Facial Anthropometry 25 


