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ABSTRACT 

The vast use of benzodiazepines has been a prime cause for concern to healthcare 

professionals and policy makers around the world. Nevertheless, there is a paucity of 

literature concerning benzodiazepines prescribing practice in Malaysia. Thus, this 

study aimed to evaluate the prescribing trends and patterns of oral benzodiazepines at 

the outpatient pharmacy of Hospital Tengku Ampuan Afzan, Kuantan, Pahang and 

assess the association between patient demographic characteristics with the 

prescribing patterns. The study conducted retrospectively using data of prescriptions 

issued from January 2014 until December 2016. The data were assembled using a data 

collection form and transferred to STATA® software for cleaning, processing and 

analysis. The descriptive analysis was used to report the demographic characteristic of 

the patients, prescriber’s speciality, number of patients and prescriptions, as well as 

the type of benzodiazepine, duration of action, onset of action, dosing schedule, 

duration of supply, concurrent medications and diagnosis. Throughout the study 

period, we observed a drop of 12.6% number of prescriptions from 2014 (n=1956) to 

2016 (n=1709). Likewise, the number of patients receiving benzodiazepines was also 

decreased by approximately 13% from 2014 (n=676) to 2016 (n=584). The defined 

daily dose (DDD/1000 patients/year) also showed a decreasing trend in which 1.9% 

and 7.25% decrease was observed in 2015 and 2016 respectively. Alprazolam, short-

acting benzodiazepines and anxiolytics (N05BA) were the most frequently prescribed 

with 39.67%, 40.32% and 82.32% respectively.  Approximately, 69.64% (n=6,218) of 

benzodiazepines prescribed were for a 15-30 days duration, while 57.28% (n=5,115) 

of benzodiazepines were prescribed with fixed dosing schedule rather than as per 

needed (PRN) dosing. Majority (81.53%, n=7,280) prescriptions generated were from 

the psychiatric and mental health department, and about 90.5% (n=8,081) of 

prescriptions were written with a diagnosis related to psychiatric disorders. 

Additionally, about 51.41% (n=2,945) prescriptions were issued for male patients, 

56.77% (n=3,252) are among Malays and patient within the age band of 45-54 years 

old (29.42%, n=1,685) was the highest recipient.  In general, there is a significant 

relationship seen between patient’s age group and gender with the prescribing patterns 

of benzodiazepines. All chi-square tested towards the patterns showed result lower 

than the decided significance levels (p=0.005). In conclusion, overall benzodiazepines 

prescribing trends in Malaysia was low throughout the three retrospective years 

compared to the increasing psychiatric problems in the country. Taking into account 

the downward trend of the benzodiazepines utilisation from 2011 to 2014 as identified 

in the Malaysian Statistics Of Medicines 2015, this study found that our results share 

corresponding trends with the nationwide consumption. Consequently, the DDD of 

benzodiazepines was found to be in declining trends and relatively low compared to 

other countries. As a whole, it is believed that this study provides sufficient data that 

could be a jump start for future work. The trends and patterns described in the study 

allow for an estimation of the prevalence of the medical condition, providing the basis 

of risk assessment and pharmacovigilance and also set a standard for future reference 

of trends and patterns of benzodiazepines in Malaysia. 
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 خلاصة البحث
ABSTRACN ARABIC 

متخصصي الرعاية الصحية بين للقلق  ارئيسي اللبنزوديازيبينات سببالاستخدام الواسع يعد 

المتعلقة  لمؤلفات العلميةهناك ندرة في ا هذا فإنومع  ،وصانعي السياسات في جميع أنحاء العالم

ذه الدراسة إلى تقييم اتجاهات ولذلك هدفت هبممارسات وصف البنزوديازيبينات في ماليزيا. 

تونغكو أمبوان أفزان  الخارجية لمستشفى يةينات الفموية في الصيدلالبنزوديازيب وصفأنماط و

أنماط وبين الخصائص الديموغرافية للمريض  العلاقةوتقييم  في مدينة كوانتان بولاية باهانغ،

باستخدام بيانات الوصفات الطبية الصادرة من  ةرجعي بطريقة وصف الأدوية. تم إجراء الدراسة

نقلها إلى برنامج من ثم و استبيانالبيانات باستخدام  جمع. تم 4100حتى ديسمبر  4102يناير 

STATA® والمعالجة والتحليل. تم استخدام التحليل الوصفي للإبلاغ عن الخصائص  للتصفية

وعدد المرضى والوصفات الطبية، بالإضافة كاتب الوصفة، الديموغرافية للمرضى، وتخصص 

، وجدول الجرعات، ومدة عمل الدواءبدء توقيت ، وعمل الدواء إلى نوع البنزوديازيبين، ومدة

، والأدوية المتزامنة والتشخيص. طوال فترة الدراسة لاحظنا انخفاضًا في عدد تموين الأدوية

(. 0015)ن= 4100( إلى عام 0590)ن= 4102٪ من عام 04.0الوصفات الطبية بنسبة 

 4102٪ تقريباً من عام 01يازيبينات بنسبة وانخفض أيضًا عدد المرضى الذين يتلقون البنزود

 DDD/0111(. كما أظهرت الجرعة اليومية المحددة )982=ن) 4100( إلى عام 000=ن)

 في٪ 0.49 بنسبةو 4109٪ في 0.5حيث لوحظ انخفاض بنسبة  اتنازلي ااتجاهمريض/سنة( 

 ضاداتوم ،مفعولالبنزوديازيبينات قصيرة الو، الأبرازولام كان كل منعلى التوالي.  4100

 . حوالي٪ على التوالي84.14٪ و 21.14٪ و 15.00( الأكثر شيوعًا بنسبة N05BAالقلق )

يومًا، في حين تم  11-09( من البنزوديازيبينات الموصوفة كانت لمدة 0408٪ )ن=05.02

 جدول ( من البنزوديازيبينات بجدول جرعات ثابت بدلاً من9009٪ )ن=90.48وصف 

( من قسم 0481٪ ، ن=80.91معظم الوصفات الطبية ) إصدار(. تم PRNبة )الجرعات المطلو

 ةمتعلق اتتشخيصل( من الوصفات 8180٪ )ن=51.9الصحة النفسية والعقلية، وتم كتابة حوالي 

وصفات للمرضى من ال( 4529=ن٪ )90.20إصدار حوالي أيضا بالاضطرابات النفسية. تم 

 92إلى  29الفئة العمرية من  وكانت عرق الملايومن ( 1494=ن٪ )90.00 حيث كان الذكور،

ملحوظة بين علاقة بشكل عام كان هناك . استلاما للأدوية ( الأعلى0،089= ن٪ ، 45.24سنة )

تم  كايالفئة العمرية للمريض والجنس مع أنماط وصف البنزوديازيبينات. أظهر كل مربع 

ختاما، الاتجاهات (. p=0.005اختباره تجاه الأنماط نتيجة أقل من مستويات الأهمية المحددة )

مقارنة الرجعية منخفضة طوال السنوات الثلاث كانت البنزوديازيبينات في ماليزيا العامة لوصف 

ستخدام بالمشاكل النفسية المتزايدة في البلاد. مع الأخذ بعين الاعتبار الاتجاه النزولي لا

، 4109كما هو محدد في إحصائيات الأدوية الماليزية  4102إلى  4100البنزوديازيبينات من 

وجد أن  فقدلذلك وتجاهات الاستهلاك الوطني. لا كانت مماثلةوجدت هذه الدراسة أن نتائجنا 

الدول منخفضة نسبياً مقارنة بكانت و نزوليلبنزوديازيبينات في اتجاه لالجرعة اليومية المحددة 

ية، المستقبل للأعمالن بداية سريعة يتكولالدراسة بشكل عام بيانات كافية  قدمت هذهالأخرى. 

الطبية، ت تسمح الاتجاهات والأنماط الموضحة في الدراسة بتقدير مدى انتشار الحالاحيث 

اهات المستقبلية لاتج للمراجعتقييم المخاطر واليقظة الدوائية، كما تضع معيارًا لوتوفير أسس 

 وأنماط البنزوديازيبينات في ماليزيا.

 



 

iv 

APPROVAL PAGE 

I certify that I have supervised and read this study and that in my opinion, it conforms 

to acceptable standards of scholarly presentation and is fully adequate, in scope and 

quality, as a thesis for the degree of Master in Pharmaceutical Sciences (Pharmacy 

Practice) 

 

 

………………………………….. 

Norny Syafinaz Ab Rahman 

Supervisor 

 

 

………………………………….. 

Che Suraya Mohd Zin 

Co-Supervisor 

 

        

………………………………….. 

Zaswiza Mohamad Noor 

Co-Supervisor 

 

 

 

I certify that I have read this study and that in my opinion it conforms to acceptable 

standards of scholarly presentation and is fully adequate, in scope and quality, as a 

thesis for the degree of Master in Pharmaceutical Sciences (Pharmacy Practice) 

 

 

 

………………………………….. 

Nor Ilyani Mohamed Nazar 

       Internal Examiner 

 

 

 

 

………………………………….. 

Zainol Akbar bin Zainal 

External Examiner 

 

This thesis was submitted to the Department of Pharmacy Practice and is accepted as a 

fulfilment of the requirement for the degree of Master in Pharmaceutical Sciences 

(Pharmacy Practice) 

 

 



 

v 

…………………………………..

Norny Syafinaz Ab Rahman 

Head, Department of Pharmacy 

Practice 

 

 

 

This thesis was submitted to the Kulliyyah of Pharmacy and is accepted as a 

fulfilment of the requirement for the degree of Master in Pharmaceutical Sciences 

(Pharmacy Practice) 

 

 

………………………………….. 

Che Suraya Mohd Zin 

Dean, Kulliyyah of Pharmacy 

 

  



 

vi 

DECLARATION 

I hereby declare that this thesis is the result of my own investigations, except 

where otherwise stated. I also declare that it has not been previously or concurrently 

submitted as a whole for any other degrees at IIUM or other institutions. 

 

Fatin Azzyati Binti Pakururazi  

 

Signature ...........................................................              Date ......................................... 

 

  



 

vii 

COPYRIGHT PAGE 

INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA 

 

 

DECLARATION OF COPYRIGHT AND AFFIRMATION OF 

FAIR USE OF UNPUBLISHED RESEARCH 
 

 

ASSESSING THE PRESCRIBING TRENDS AND PATTERNS OF 

ORAL BENZODIAZEPINES AT OUTPATIENT PHARMACY OF 

HOSPITAL TENGKU AMPUAN AFZAN (HTAA), KUANTAN, 

PAHANG. 
 

 

I declare that the copyright holders of this thesis are jointly owned by the student and 

IIUM. 

 

Copyright © 2020 Fatin Azzyati Binti Pakururazi and International Islamic University 

Malaysia. All rights reserved. 

 

No part of this unpublished research may be reproduced, stored in a retrieval system, 

or transmitted, in any form or by any means, electronic, mechanical, photocopying, 

recording or otherwise without prior written permission of the copyright holder 

except as provided below 

 

1. Any material contained in or derived from this unpublished research may 

be used by others in their writing with due acknowledgement. 

 

2. IIUM or its library will have the right to make and transmit copies (print 

or electronic) for institutional and academic purposes.  

 

3. The IIUM library will have the right to make, store in a retrieved system 

and supply copies of this unpublished research if requested by other 

universities and research libraries. 

 

By signing this form, I acknowledged that I have read and understand the IIUM 

Intellectual Property Right and Commercialization policy. 

 

Affirmed by Fatin Azzyati Binti Pakururazi 

 

                             

 

                                                                                                         

       ……..……………………..                         ……………………….. 

                    Signature                                            Date      

 

 



 

viii 

ACKNOWLEDGEMENTS 

Firstly, it is my utmost pleasure to dedicate this work to my dear parents; Pakururazi 

B. Awang and Haslina Bt Daud, and to my siblings who granted me the gift of their 

unwavering belief in my ability to accomplish this goal: thank you for your support 

and patience.  

 

I wish to express my appreciation and thanks to my colleagues at the 

Pharmacy Department, IIUM Medical Centre, especially Madam Che Rokiah, Nurul 

Hazimah, Habibah and Nur Aina who eased the hull into the water when I thought I 

am alone drowning, who was forced in many long teary conversations to cheer me, 

and for just simply be there witnessing my journey until the end. Though they did not 

help the research directly, they provide me with the right amount of good laugh when 

I needed them and the shoulders to lean on. And, to the members of my dissertation 

committee, thank you for sticking with me.  

 

Despite the most meticulous editorial attention and numerous drafts submitted, 

it is inevitable in a work of this nature that errors will creep in. I own a special and 

uncountable thanks to my supervisor, Assistant Professor Dr. Norny Syafinaz Ab 

Rahman, my co-supervisors Assc. Prof Dr. Che Suraya Mohd Zin and Asst. Prof. Dr. 

Zaswiza Mohamad Noor, for their invaluable encouragements, continuous support, 

and guidance, and for that, I will be forever grateful and honoured. For my 

recalcitrance, I have no one but myself to point.  

 

  



 

ix 

TABLE OF CONTENTS 

Abstract ......................................................................................................................... iii 

Abstract in Arabic ......................................................................................................... iii 

Approval Page ............................................................................................................... iv 

Declaration .................................................................................................................... vi 

Copyright Page ............................................................................................................. vii 

Acknowledgements ..................................................................................................... viii 

Table of Contents .......................................................................................................... ix 

List of Tables .............................................................................................................. xiii 

List of Figures .............................................................................................................. xv 

 

CHAPTER ONE:  INTRODUCTION ....................................................................... 1 
1.1 Background of the Study .............................................................................. 1 
1.2 Problem Statement ........................................................................................ 5 

1.3 Research Objectives...................................................................................... 6 

1.4 Research Questions ....................................................................................... 6 

1.5 Significance of the Study .............................................................................. 7 

1.6 Definitions of Terms ..................................................................................... 8 

1.7 Chapter Summary ....................................................................................... 11 

 

CHAPTER TWO:  LITERATURE REVIEW ........................................................ 12 
2.1 Chemical Structure and Neurochemistry .................................................... 12 

2.1.1 Chemical Structure and Neurochemistry ......................................... 12 

2.1.2 Pharmacology and Mechanism of Action ........................................ 14 

2.2 The Availability, Control Status and Legislation  ...................................... 16 

2.2.1 Psychotropic Substance .................................................................... 16 

2.2.2 International Control ........................................................................ 17 

2.2.3 Laws of Malaysia ............................................................................. 18 

2.3 Indication of Benzodiazepines .................................................................... 20 

2.3.1 Insomnia ........................................................................................... 21 

2.3.2 Anxiety Disorder .............................................................................. 23 

2.3.3 Depressive Disorder ......................................................................... 24 

2.3.4 Other Indications. ............................................................................. 25 

2.4 Adverse Effects of Benzodiazepines .......................................................... 26 

2.4.1 Tolerance  ......................................................................................... 27 

2.4.2 Dependence and Addiction  ............................................................. 28 

2.4.3 Withdrawal Symptoms  .................................................................... 30 

2.4.4 Misuse and Abuse  ........................................................................... 32 

2.5 Prescribing Trends and Patterns of Benzodiazepines ................................. 33 

2.5.1 The Early Work ................................................................................ 35 

2.5.2 The Prescribing Trends .................................................................... 36 

2.5.2.1 The Defined Daily Dose (DDD) ............................................ 36 

2.5.2.2 The Number of Patients ......................................................... 39 

2.5.2.2 The Number of Prescriptions ................................................. 39 

2.5.3 The Prescribing Patterns .................................................................. 41 

2.5.3.1 Patient Demographic Characteristics  ................................... 41 



 

x 

2.5.3.2 Types of Benzodiazepines: Ministry of Health Medicines 

Formulary .......................................................................................... 43 

2.5.3.3 The Anatomical Therapeutics Chemical (ATC) Classification 

System ............................................................................................... 45 

2.5.3.4 Duration of Action ................................................................. 46 

2.5.3.5 Onset of Action ...................................................................... 47 

2.5.3.6 Dosing Schedule .................................................................... 49 

2.5.3.7 Duration of Supply ................................................................ 50 

2.5.3.8 Diagnosis ............................................................................... 51 

2.5.3.9 Concurrent Medications ........................................................ 51 

2.5.3.10 Medical Speciality of Prescribers ........................................ 52 

2.5.4 The Association between Patients Demographic Characteristics with 

Prescribing Patterns of Benzodiazepines ................................................ 53 

2.6 Chapter Summary ....................................................................................... 54 

 

CHAPTER THREE:  RESEARCH METHODOLOGY ....................................... 55 
3.1 Ethical Approval ......................................................................................... 55 

3.2 Study Design ............................................................................................... 55 

3.3 Study Setting ............................................................................................... 56 

3.4 Study Period and Data Source .................................................................... 56 

3.5 Data Selection Method ............................................................................... 57 

3.6 Study Medications and The Unit Of Measurements................................... 58 

3.7 Study Instruments ....................................................................................... 60 

3.8 Data Collection Procedure .......................................................................... 60 

3.9 Statistical Analysis...................................................................................... 61 

3.9.1 Preparation of Data .......................................................................... 61 

3.9.2 Analysis of Prescribing Trends ........................................................ 62 

3.9.2.1 Number of Patients ................................................................ 62 

3.9.2.2 Number of Prescriptions ........................................................ 64 

3.9.2.3 The Defined Daily Dose (DDD) ............................................ 64 

3.9.3 Analysis of Prescribing Patterns ...................................................... 66 

3.9.3.1 Patient Demographic Characteristics .................................... 66 

3.9.3.2 The Benzodiazepines Data .................................................... 67 

3.9.3.3 Dosing Schedule .................................................................... 68 

3.9.3.4 Duration of Supply ................................................................ 69 

3.9.3.5 Diagnosis ............................................................................... 69 

3.9.3.6 Concurrent Medications ........................................................ 70 

3.9.3.7 Medical Speciality of Prescribers .......................................... 71 

3.9.4 Analysis of Association between Patients Demographic 

Characteristics with Prescribing Patterns .................................................. 71 

3.10 Data Management ..................................................................................... 72 

 

CHAPTER FOUR:  RESULTS ................................................................................ 73 
4.1 The Prescribing Trends of Oral Benzodiazepines ...................................... 73 

4.1.1 Prescribing Trends of Benzodiazepines Based on Number of 

Patients ............................................................................................. 73 

4.1.2 The Assessment of Patient Demographic Characteristics ................ 75 

 



 

xi 

4.1.3 Prescribing Trends of Benzodiazepines Based on Number of 

Prescriptions .................................................................................... 76 

4.1.4 Prescribing Trends of Benzodiazepines Based on Defined Daily 

Dose (DDD)  .................................................................................... 76 

 

4.2 The Prescribing Patterns of Oral Benzodiazepines .................................... 79 

4.3 The Association Between Patient Demographic Characteristics With 

Benzodiazepines Prescribing Patterns ........................................................ 87 

4.3.1 The Association Between Sex and Benzodiazepines Prescribing 

Patterns ............................................................................................ 87 

4.3.2 The Association Between Age Group and Benzodiazepines 

Prescribing Patterns  ........................................................................ 91 

 

CHAPTER FIVE:  DISCUSSION  ........................................................................... 96 
5.1 The Prescribing Trends of Benzodiazepines .............................................. 96 

5.2 The Prescribing Patterns of Benzodiazepines............................................. 99 

5.3 The Association Between Patient Demographic Characteristics and 

Benzodiazepines Prescribing Pattern ....................................................... 106 

 

CHAPTER SIX:  CONCLUSION  ......................................................................... 108 
6.1 Conclusions .............................................................................................. 108 

6.2 Study Limitations ..................................................................................... 109 
5.6 Strength of Study ...................................................................................... 111 
5.7 Future Directions ...................................................................................... 112 

 

REFERENCES ......................................................................................................... 114 

 

APPENDIX I: THE IIUM RESEARCH ETHICS COMMITTEE (IREC) 

APPROVAL LETTER ..................................................................... 132 

APPENDIX II: THE MEDICAL RESEARCH ETHICS COMMITTEE (MREC) 

APPROVAL LETTER ..................................................................... 134 

APPENDIX III: APPLICATION TO CONDUCT RESEARCH AT HOSPITAL 

TENGKU AMPUAN AFZAN (HTAA) .......................................... 136 

APPENDIX IV: APPROVAL OF USING HOSPITAL TENGKU AMPUAN 

AFZAN (HTAA) AS RESEARCH SITE......................................... 138 

APPENDIX V: THE DATA COLLECTION FORM  .............................................. 139 

APPENDIX VI: THE ABSTRACT PUBLISHED IN THE SUPPLEMENT OF 

THE KULLIYYAH OF PHARMACY (KOP) RESEARCH 

SYMPOSIUM 2017 (IIUM) ............................................................ 140 

APPENDIX VII: THE POSTER PRESENTED AT KULLIYYAH OF 

PHARMACY (KOP) RESEARCH SYMPOSIUM 2017 (IIUM) ... 141 

APPENDIX VIII: CERTIFICATE OF PARTICIPATION IN THE 

POSTGRADUATE INTELLECTUAL, RESEARCH AND 

PUBLICATION (PG INRP) WEEK 2017 ....................................... 142 

APPENDIX IX: THE RESEARCH ABSTRACT PUBLISHED IN THE 

SUPPLEMENT ARTICLE OF JOURNAL OF 

PHARMACOEPIDEMIOLOGY AND DRUG SAFETY 2018 ...... 143 

APPENDIX X: THE POSTER PRESENTED AT INTERNATIONAL 

CONFERENCE ON PHARMACOEPIDEMIOLOGY & 



 

xii 

THERAPEUTIC RISK MANAGEMENT (ICPE) 2018 AT 

PRAGUE, CZECH REPUBLIC ....................................................... 144 

APPENDIX XI: CERTIFICATE OF PARTICIPATION IN KULLIYYAH OF 

PHARMACY (KOP) POSTGRADUATE SYMPOSIUM 2018: 

"THREE MINUTES THESIS" (3MT) COMPETITION (IIUM) .... 145 

APPENDIX XII: THE ABSTRACT NO.66 PUBLISHED IN THE 

SUPPLEMENT OF INTERNATIONAL CONFERENCE ON 

PHARMACEUTICAL RESEARCH AND PHARMACY 

PRACTICE (ICPRP) 2019 AT KUALA LUMPUR, MALAYSIA . 146 

APPENDIX XIII: THE ABSTRACT NO.68 PUBLISHED IN THE 

SUPPLEMENT OF INTERNATIONAL CONFERENCE ON 

PHARMACEUTICAL RESEARCH AND PHARMACY 

PRACTICE (ICPRP) 2019 AT KUALA LUMPUR, MALAYSIA . 147 

APPENDIX XIV: LETTER OF ACCEPTANCE FOR POSTER 

PRESENTATION NO.66 AT INTERNATIONAL 

CONFERENCE ON PHARMACEUTICAL RESEARCH AND 

PHARMACY PRACTICE (ICPRP) 2019 AT KUALA 

LUMPUR, MALAYSIA .................................................................. 148 

APPENDIX XV: LETTER OF ACCEPTANCE FOR POSTER 

PRESENTATION NO.68 AT INTERNATIONAL 

CONFERENCE ON PHARMACEUTICAL RESEARCH AND 

PHARMACY PRACTICE (ICPRP) 2019 AT KUALA 

LUMPUR, MALAYSIA .................................................................. 149 

APPENDIX XVI: THE POSTER NO.66 PRESENTED AT INTERNATIONAL 

CONFERENCE ON PHARMACEUTICAL RESEARCH AND 

PHARMACY PRACTICE (ICPRP) 2019 AT KUALA 

LUMPUR, MALAYSIA .................................................................. 150 

APPENDIX XVII: THE POSTER NO.68 PRESENTED AT INTERNATIONAL 

CONFERENCE ON PHARMACEUTICAL RESEARCH AND 

PHARMACY PRACTICE (ICPRP) 2019 AT KUALA 

LUMPUR, MALAYSIA .................................................................. 151 

APPENDIX XIII: CERTIFICATE OF PARTICIPATION AS THE PRESENTER 

FOR THE INTERNATIONAL CONFERENCE ON 

PHARMACEUTICAL RESEARCH AND PHARMACY 

PRACTICE (ICPRP) 2019 AT KUALA LUMPUR, MALAYSIA . 152 

  



 

xiii 

LIST OF TABLES 

Table No.                   Page No. 

‎2.1  Malaysia’s National Essential Medicines List (NEML) 5th Edition 

(2019) 20 

‎2.2  Benzodiazepines in the Ministry of Health Formulary No.3/2019 44 

‎2.3  Duration of Action of Different Types of Benzodiazepines 47 

‎2.4  Onset of Action of Different Types of Benzodiazepines 48 

‎3.1  ATC Code and Defined Daily Dose (DDD) of prescribed 

benzodiazepines 60 

‎3.2  Psychiatric Diagnosis Received By The Study Population And Their 

Groupings According To ICD-10 70 

‎4.1  Number of Patients Receiving Benzodiazepines by Months and 

Years 74 

‎4.2  Number of Benzodiazepines Prescriptions by Months and Years 75 

‎4.3  Trends of Benzodiazepines in Milligrams and Defined Daily Dose 77 

‎4.4  Trends of Each Benzodiazepine in Defined Daily Dose 78 

‎4.5  Dosing Schedule Based on Prescribed Benzodiazepines 79 

‎4.6  Patterns of Benzodiazepines Prescribed Based on Prescription 81 

‎4.7  The Distribution of Medications Prescribed Concurrently with 

Benzodiazepines 82 

‎4.8  Categorisation of Diagnosis According to ICD-10 Classification 84 

‎4.9  Patients Demographic Characteristics of the Cohort 86 

‎4.10  The Association Between Sex and Benzodiazepines’ ATC Code and 

Duration of Action 88 

‎4.11  The Association Between Sex and Types of Benzodiazepines 89 

‎4.12  The Association Between Sex and Benzodiazepines’ Duration of 

Supply and Dosing Schedule 90 

‎4.13  The Association Between Age Group and Benzodiazepines’ ATC 

Code and Duration of Action 92 



 

xiv 

‎4.14  The Association Between Age Group and Types of Benzodiazepines 93 

‎4.15  The Association Between Age Group and Benzodiazepines’ Duration 

of Supply and Dosing Schedule 94 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xv 

LIST OF FIGURES 

Figure No.                   Page No. 

‎2.1  Benzodiazepine Nucleus 12 

‎2.2  The Chemical Structures of Other Benzodiazepines 13 

2.3  The Equation Used for Defined Daily Dose per 1000 patients per day 38 

3.1 Flowchart Indicating the Data Collecting Procedure 63 

3.2    The Equation Used for Defined Daily Dose per 1000 Patients per 

Day 66 

3.3  The Equation Used for Defined Daily Dose per 1000 Patients per 

Year 66 

4.1  The Prescribing Trends of Benzodiazepines Based on Number of 

Patients 74 

4.2 The Prescribing Trends of Benzodiazepines Based on Number of 

Prescriptions 77 

 



 

1 

CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND OF THE STUDY 

The story of how benzodiazepines infiltrated the global medical systems began when 

Hoffman La Roche introduced and marketed the first original invention of its class - 

Chlordiazepoxide (Librium) in 1960. It was welcomed with exuberance and 

anticipation, that finally, the clinician might obtain a magic potion to address mental 

disorders. “Downers”, “Nerve Pills” and ‘Sleepers’ are among many nicknames or 

street names bestowed upon this class of drugs, to describe benzodiazepines. Because 

it possesses rather broad-ranging properties such as sedative, hypnotics, anxiolytics, 

amnestic and muscle relaxants; it is often medically used to ameliorate sleep 

deprivation and disorder, mitigate stress, alleviate seizures and relieve many other 

conditions (Ashton, 1994a; Khawaja et al., 2005) 

Noted as breakthrough drugs, they were believed to surpass its predecessor's 

effectiveness. Before benzodiazepines, Barbiturates once had possessed extensive 

popularity as sleeping pill and tranquilliser. However, barbiturates side effects such as 

peripheral and respiratory depression, and excessive drowsiness that manifest as 

hangover sleepiness till the next day had led to fatal consequences and public disarray 

(Wick, 2013). The problem with barbiturates is, they are hard to control. Meaning, 

their dosage was variant, but at the same time, they own a much bounded therapeutic 

index. Also, barbiturates can cause a dependency that eventually turns into habit-

forming, its prolonged use can lead to a tolerance that demand increase of dose, and 
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bear a high chance of drug-drug interactions with other medications and overdosing 

(Bryan, 2009). 

Thus, as soon as benzodiazepines were offered for sale, it became the “most 

commercially profitable drug” at that time (Shorter, 2005). Also notably known by the 

term “benzos” or “BZDs”, they were thought to be a flamboyant solution by many 

prescribers because they are therapeutically efficacious on insomnia, anxiety, panic 

attacks, depression, and other conditions while at the same time established high 

safety profile than any drugs used for the same reason (Shorter, 2005). Malcolm 

Lader, an Emeritus Professor of clinical psychopharmacology at the Institute of 

Psychiatry, King’s College, London, had mentioned that in contrast to barbiturates, 

people saw good results when taking benzodiazepines as they were pleasant to take. 

Besides, the manufacturers were assuring the crowds and medical world through 

vigorous advertisements that, “there was no risk of dependence with the low doses 

they were prescribing” (Bryan, 2009). Hence, the benzodiazepines chronicles continue 

to unroll. 

Ultimately, the joy of prescribing it in abundance has taken its toll. Albeit 

benzodiazepines have a legitimate indication and efficacious to many conditions, it 

also had its risk and harm that should not be overseen. The early 1980s is the 

beginning of a love-hate relationship between benzodiazepines, the public, medical 

practitioners and legislator. There is also a substantial concern in many parts of the 

world - with varying levels of inclination and trepidation – of whether to use them or 

not to use. The primary basis of the worry seems to be about the risk of normal and 

excessive usage of benzodiazepines, the tolerance level, dependence potential and the 

abuse liability of benzodiazepines. The Committee on the Review of Medicines in the 

United Kingdom, for example, has issued a warning regarding the regular long-term 
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use of benzodiazepines and express their concern on the high number of patients with 

repeat prescriptions for an unusually long period of time (Committee on the Review of 

Medicines, 1980) 

Impetuously, benzodiazepines users begin to manifest tolerance to the 

intoxicating effects of the drugs. Tolerance narrows the safety margin between a 

therapeutic and a lethal dose and they may need higher and higher doses to get to the 

same effect. After the tolerance period, users have a high possibility to reach the 

dependent stage and materialise withdrawal symptoms when discontinued without 

proper monitoring and dose tapering (Ashton, 1994b). Intended to forbear the event, 

doctors under normal conditions will prescribe benzodiazepines for a short duration of 

time, recommended not to be more than four weeks (McElroy & Armstrong, 2014).  

 Despite years of practical and clinical research, the relevant duration of use 

and to what extent should we apply benzodiazepines remains a source of discourse. 

Some prescriber argues that short-term use of this medication is generally beneficial 

and support their use, and only the long-term usage of benzodiazepines is up to 

question (Rivas-Vazquez, 2003). The other half of prescriber believe that their risk-

benefit ratio as unfavourable. However, Norman S. Miller (2008) noted that regardless 

of justification we can lay upon its usage, benzodiazepines will still produce tolerance, 

high risk of dependence and addiction in either short and long-term treatment. 

These arguments are understandable because benzodiazepines were for many 

years, are the “most commonly prescribed group of drugs” for hypnotics and 

anxiolytics - notably in The United Kingdom (UK), European countries and the 

United States of America (USA) (Colman, Wadsworth, Croudace, & Jones, 2006; 

Donoghue & Lader, 2010; Mehdi, 2012; Ohayon, Caulet, Priest, & Guilleminault, 

1998). This situation was also well described in studies by Moore, Pariente, & Bégaud 
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(2015) and Reay (2008), which estimates that 1.5 million people were addicted to 

benzodiazepines in the UK in 2007; while about 46.9 million benzodiazepines 

prescriptions were dispensed to the Americans in 2008. However, the clinical reasons 

for prescribing them are unable to be determined from their prescription data. After 

clinician society discovered benzodiazepines and addictiveness were in one packaged, 

it left uncertain how addictive they can be when measured comparatively with other 

similar psychotropic drugs (Shorter, 2005). This notion brings to the relatively grey 

area of whether benzodiazepines are indeed good, or bad, or are they both. The 

scarcity of lucidity in clinical practice when describing dependence, addiction, misuse, 

abuse and tolerance leads to installation and continuation of the toxicity and 

inappropriate effects of the benzodiazepines. 

 In a study to investigate the association of benzodiazepines with risk factors 

and adverse outcomes, Kroll, Nieva, Barsky, & Linder (2016) discovered that adverse 

drug events and a high-rise mortality rate were affiliated frequently with 

benzodiazepines use. They acknowledged that risk factors for benzodiazepines-

mediated side effects include lung disease, substance abuse, and vulnerability to 

fracture. Although mortality has not been affirmatively reported, significant relations 

between prescribing of benzodiazepines especially in primary care and increased risk 

of mortality is described in specific patient groups especially in elderly, women and 

single living individual (Weich et al., 2014). 

A review of more recent literature on benzodiazepines strongly suggests that 

abuse, addiction, tolerance and dependence occur readily and habitually in general 

populations. These lead to higher needs in healthcare, increase morbidity and longer 

and frequent hospital admission that ultimately sums to higher cost (Kroll et al., 

2016a). These issues have a vital need for investigation on their usage patterns in 
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order to motivate possible reduction of use. Insight in usage patterns and exposure of 

use, in particular, long-term use, generates necessary information which can 

contribute to knowledge about the development of prolonged use, dependence, and 

interventional options. The above proposal answers well to Miller & Gold (1990) 

when the author concludes that rational and scientific evaluation is ambiguous and 

equivocal because of strong emotional reactions, economic and medical 

considerations on both healthcare practitioners’ and patient’s side. Notwithstanding, 

benzodiazepines continues relatively unchanged as a drug of choice for treatment of a 

variety of disorders by thousands of physicians throughout the world.  

The disputes encircling the use of benzodiazepines are still open for debate. 

Benzodiazepines prescribing trends and patterns may vary in each country. However, 

their long-term usage is often seen and sometimes treated as the norm, despite 

constant warnings and scrutinise from the medical regulatory bodies and healthcare 

providers. Although benzodiazepines have many health-benefit roles and the 

aftereffect of benzodiazepines are usually well received in the general public, its 

toxicity and adverse effect is still the source for morbidity and casualty for certain 

patients.  

 

1.2 PROBLEM STATEMENT 

Despite being recommended for intermittent, brief and acute symptomatic relief, 

benzodiazepines are the most commonly prescribed psychoactive drug in many parts 

of the world. This practice of common prescribing is either because of insufficient 

knowledge of prescribing or because of inadequate data about the adverse effects and 

clinical outcomes associated with benzodiazepines usage. The evidence supporting its 
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long-term usage is not strongly justified; it is either because of the insufficient of a 

systematic database documenting such efficacy or because of an extensive literature 

establishing the risk of prolonged usages, such as dependence. Since there is no 

evidence-based clinical guideline on the management of benzodiazepines in Malaysia, 

most practitioners are using their judgment and based on patients’ preference and 

history in making a decision. The data on prescription of medications, especially on 

benzodiazepines at the population level are rare, with a few exceptions. Current 

information on benzodiazepines consumption in Malaysia was obtained from a 

national-level medicine utilisation report published in 2014 that reports the total 

medicine used in the country from 2011 to 2014. 

Nevertheless, after 2014, there is no new publication, and conversely, we saw the need 

for an analysis of how prescribing trends and patterns have changed over recent years. 

Quantifying benzodiazepines usage in populations helps to reaffirm the current 

prescribing practices and pinpoint the existence of problematic consumption that 

could be prophetical for primary adverse outcomes. While several developed countries 

have established a nationwide register of patient’s data to enable them to conduct a 

study not only on benzodiazepines but also other medications related to current 

pharmacoepidemiology issues, scant information is available about the nature of 

benzodiazepines prescribing in Malaysia compared to other countries. Due to this 

limitation, the data on the trends and patterns of benzodiazepines prescriptions and its 

use in Malaysia are still limited. Therefore, this topic has become our primary interest. 

 

1.3 RESEARCH OBJECTIVES 

1.  To evaluate the prescribing trends of oral benzodiazepines. 
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2.  To evaluate the prescribing patterns of oral benzodiazepines. 

3.  To assess the association between patient demographic characteristics with 

benzodiazepines prescribing patterns 

 

1.4 RESEARCH QUESTIONS 

1.  What are the prescribing trends of oral benzodiazepines? 

2.  What are the prescribing patterns of oral benzodiazepines? 

3.  What are the association between patient demographic characteristics with 

benzodiazepines prescribing patterns? 

 

1.5 SIGNIFICANCE OF THE STUDY 

This research will be a pertinent endeavour in identifying the prescribing trends and 

exploring the patterns of benzodiazepines in Malaysia's healthcare facility. The 

analysis of trends in the study provides the premise for risk assessment in regards to 

benzodiazepines’ usage and a basis for pharmacovigilance investigation. By 

evaluating the benzodiazepines patterns at the prescription level and further assessing 

patient demographic characteristics, this study also supports the implementation and 

monitoring of the National Medicines Policy (DUNas) that aims to promote the 

rational use of medicines in Malaysia. The defined daily dose (DDD) of oral 

benzodiazepines enables the study to compare the prescribing trends and patterns in 

Malaysia with previous studies. It will also benefit the healthcare practitioners as the 

study will be set as a benchmark of how we should manage the art of 

benzodiazepines’ prescribing to the patient. Besides, the study is vital in providing a 
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rough estimation of disease prevalence, determining the number of benzodiazepines’ 

patients and prescriptions and also assessing the prescriber’s speciality. Along with 

improving the therapeutic care, this study is expected to provide a foundation and 

encouragement of the building of assessment tools, recommendation guidelines and 

intervention strategies. Fundamentally, it will further reduce the number of fatalities 

resulted from the abuse liability, inappropriate or unnecessary use of benzodiazepines. 

 

1.6 DEFINITIONS OF TERMS 

Defined daily doses per 1000 patients per day (DDD/1000 patients/day) 

It is defined as “the assumed average maintenance dose per day for a drug used for its 

main indication in adults”. In general idea, the DDDs per-1,000 patients per-day 

provides a rough estimation of the proportion of the population treated daily with a 

drug. For example, the figure 10 DDD/1000 patients/day indicates that 10 in 1,000 or 

1% of the population was prescribed or administered a particular drug or group of 

drugs every day in a particular year, on the average.  

 

Defined daily doses per 1000 patients per year (DDD/1000 patients/year) 

The definition is almost the same as DDD/1000 patients/day. This is an assumption of 

an average maintenance dose per year for a drug used for its main indication in adults. 

It summarised an estimation of yearly usage of a population treated with a drug.  
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Psychiatric Disorders 

Diagnosis of a patient that is written in the prescription consequently categorised into 

two categories. One of them is psychiatric disorders. This categorisation is to ensure 

concise interpretation and was coded by referring to International Classification of 

Diseases 10th Edition (ICD-10) (World Health Organization, 2013). The study 

includes the following as part of psychiatric disorders; F10-F19: Mental and 

behavioural disorders due to psychoactive substance use; F60-F69: Disorders of adult 

personality and behaviour; F70-F79: Mental Retardation; G00-G99: Diseases of the 

nervous system (Table 3.2). 

 

Non-Psychiatric Disorders 

The written diagnosis on the prescription that does not fall under psychiatric disorders 

as per the International Classification of Diseases 10th Edition (ICD-10) (World 

Health Organization, 2013). 

 

Psychiatry  

The numerous medical specialities in the data were divided into two types; psychiatry 

and non-psychiatry. ‘Psychiatry’ belongs to a prescriber who works under the 

Psychiatry and Mental Health Department. 

 

 

 


