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Abstract 
 
Introduction 
 
Adverse Drug Reactions (ADRs) are a significant cause of hospitalisations and are associated 

with considerable morbidity and mortality. Under-reporting of these ADRs is a significant 

healthcare problem as it causes delays in identifying safety issues for medicines resulting in 

more patient harm. Various strategies have been implemented to improve the quantity and 

quality of ADR reporting, however these have only been temporarily effective in nature with 

reporting rates returning to pre-intervention levels within 12 months post cessation of the 

intervention. Therefore, there is a need to create an effective solution that can provide a 

sustained long-term improvement in ADR reporting. 

 
Objectives 
 
This thesis aims to identify factors that influence ADR reporting by healthcare professionals 

to help inform the design of future interventions to provide a more sustained improvement 

in the quality and quantity of ADR reporting. 

 
Methods 
 
An embedded experimental mixed methods study design was used to investigate the factors 

associated with ADR reporting by healthcare professionals. In phase one, a retrospective 

analysis of hospital admission records was conducted to identify whether ADR related 

hospitalisations were reported to the national regulator. An analysis of a regulatory 

intervention to improve ADR reporting was also conducted using a time series analysis to 

assess any improvement in ADR reporting over a 24-month period. In phase 2, a mixed 

methods survey was deployed to hospital-based healthcare professionals to identify the 

barriers and facilitators of ADR reporting. Quantitative results were analysed using 

descriptive statistics and qualitative data were analysed using content analysis. The study 

identified barriers and enablers to clinician behaviour and categorised them to one of 14 

influencers of behaviour per the Theoretical Domains Framework (TDF). These barriers were 

then mapped to interventions to address these barriers using the Behaviour Change Wheel. 
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In phase 3, the evidence from this research was integrated to generate a proposed 

intervention to improve ADR reporting as the final outcome of the thesis. 

 
Results 
 
A total of 5521 hospital admission records were reviewed of which 496 were considered 

ADR related hospitalisations (9.0%). Patient age (OR 1.04, 95%CI 1.03-1.05) and the number 

of medicines (OR 1.13, 95%CI 1.11-1.15) were associated with ADR related hospitalisations. 

Up to 99% of all known ADRs had not been reported to the national regulator. The results of 

the impact of a regulatory intervention ‘the black triangle scheme’ on ADR reporting 

showed that there was a slight increase in the quantity (monthly increase of 0.41 reports 

per medicine, 95%CI 0.02 – 0.80) and an almost 3-fold improvement in the quality of 

reporting (22.2% high quality reports post intervention vs 7.6% high quality reports pre 

intervention, p<0.001). Regarding the survey, which was completed by 133 healthcare 

professionals, knowing how to report ADRs (OR 3.58, 95%CI 1.05 – 12.2) and encountering 

ADRs as part of everyday clinical practice (OR 18.6, 95%CI 5.52 – 62.5) were significant 

predictors of ADR reporting. Content analysis identified three categories: modifying the ADR 

reporting process, enabling clinicians to report ADRs, and creating a positive ADR reporting 

culture. After integrating the quantitative and qualitative results, they were mapped to 3 

TDF domains: knowledge, environmental context/resources, and beliefs about 

consequences. An ADR reporting framework was created based on the evidence generated.  

 
Conclusion 
 
ADR under-reporting is highly prevalent in Australia and current regulatory actions to 

improve ADR reporting have only been modestly successful. The findings from this mixed 

methods research suggest that a multifaceted approach specifically targeting the 

behavioural domains of knowledge, environmental context/resources, and beliefs about 

consequences would be required to improve the quantity and quality of reporting.  
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1 Introduction 
 

1.1 Introduction 

All medicines can cause side effects and as such, it is important to document these so that a 

comprehensive safety profile can be obtained for each medicine to facilitate their 

appropriate prescribing and use. As such, it is the responsibility of all healthcare 

professionals (HCPs) and consumers to report side effects to contribute to this knowledge 

and enhance the science of pharmacovigilance, which is defined as the “activities relating to 

the detection, assessment, understanding and prevention of adverse drug reactions (ADRs) 

or any other possible drug related problems”.(1) This thesis, which contains peer-reviewed 

publications, investigates the facilitators, barriers, and perspectives of HCPs towards 

reporting ADRs with a view to inform strategies to improve the quantity and quality of ADR 

reporting in Australia. 

 

This chapter provides the context of ADR reporting by introducing the common definitions 

used in pharmacovigilance, the mechanisms of ADR reporting systems available, and the 

overall impact of ADRs on the healthcare system in Australia. The evidence gap in ADR 

reporting is then discussed, which leads into the research objectives, aims and questions. 

The significance of this research and the author’s positions on this are then presented. This 

chapter concludes with an overview of the structure of this thesis including an outline for 

each chapter and the location of each peer-reviewed publication embedded within this 

thesis.  

 

1.2 Background 

This section introduces the background on ADR reporting in Australia to provide context to 

this research. This includes an outline on the common definitions used, the roles and 

responsibilities of the national regulator in Australia, the ADR reporting channels available, 

and an overview of the spontaneous reporting system including a discussion on its strengths 

and weaknesses. This section will also present the challenges and impact of ADR under-

reporting, which demonstrates the evidence gap associated with creating effective 
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strategies to improve ADR reporting and the need to create such evidence-based 

interventions.  

 
1.2.1 What is the difference between an adverse drug event and adverse drug reaction? 
 
An adverse drug event (ADE) is defined by the International Council of Harmonisation as 

“any untoward medical occurrence in a patient administered a pharmaceutical product and 

which does not necessarily have a causal relationship with this treatment."(2) An ADE can 

therefore be any unfavourable and unintended sign (including an abnormal laboratory 

finding), symptom, or disease temporally associated with the use of a medicinal product, 

whether or not related to the medicinal product. ADEs include adverse drug reactions 

(ADRs), which is defined as “any noxious and unintended response to a drug which occurs at 

doses normally used in man for the prophylaxis, diagnosis, or therapy of disease, or for the 

modifications of physiological function.”(3) The phrase response to drug- suggests that a 

causal relationship between the medicine and the reaction is at least a reasonable 

possibility. ADEs also include medication errors , which are usually preventable and can lead 

to patient harm caused through product confusion, packaging and labelling issues, 

dispensing and prescribing errors, gaps in communication, and incorrect routes of 

administration.(4) Based on these definitions, it is important to collect information about 

ADEs for medicines rather than only ADRs given that a causal relationship may not be 

obvious at the time of occurrence. This also assists in establishing a more comprehensive 

safety profile for medicines. 

 
1.2.2 ADRs in the Australian healthcare system 
 
ADRs are estimated to be the direct cause of 2-3% of hospitalisations in Australia with an 

overall rate of 2 medication errors for every 3 patients at the time of hospital admission.(5) 

This is equivalent to approximately 230,000 hospitalisations annually for medication-related 

issues. The Australian Institute of Health and Welfare (AIHW) data showed that the rate of 

ADR related hospitalisations increased from 4.8 to 5.4 events per 100 hospitalisations 

between 2007-08 to 2015-16.(6) In addition, ADRs resulting in emergency hospital 

admissions (9.7 events per 100 hospitalisations) were more than double the rate for non-

emergency hospital admissions (3.9 events per 100 hospitalisations) in 2015-16 highlighting 
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the complexities and seriousness of medication-related issues. (Figure 1.1) ADRs were also 

more likely to result in surgical admissions than non-surgical admissions (7.7 and 4.7 events 

per 100 hospitalisations respectively). 

 

 
Figure 1.1: Hospitalisations involving an ADR by urgency of admission, 2007-08 to 2015-16 

 

More importantly, the majority of detected ADRs in Australian hospitals are considered 

preventable with studies showing that this can be as high as 75%. (7) This suggests that 

some medicines are being inappropriately prescribed given the number of medicines a 

patient takes is significantly associated with or is an independent predictor of ADR related 

hospitalisations.(8) Inappropriate prescribing is defined as using medicines that are not 

clinically indicated, not cost effective, or are causing more harm than benefit for patients. 

(9) Furthermore, it is likely that some patients may already be suffering from conditions 

caused by ADRs, and when new medicines are initiated to treat these conditions, it triggers 

a prescribing cascade whereby a new medicine is prescribed to treat an ADR of another 
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medicine in the mistaken belief that a new medical condition requires the treatment.(10) 

This leads to more potential harm for patients and adds an unnecessary cost burden to the 

healthcare system. It is important to recognise that these costs not only include the 

expenditures of the hospital stay, but also costs associated with additional clinical 

investigations, staff wages, disposable goods, missed days from work and other associated 

morbidity caused by the ADR.(11) A literature review from Australia showed that the 

average cost per hospitalisation was $5,204 AUD in 2011-12 and based on the medication-

related hospital admission rate of 230,000 in the same year, the overall annual cost of ADR 

related admissions can be estimated at $1.2 billion AUD.(12)  

 
1.2.3 ADR reporting in Australia 
 
All HCPs and consumers can voluntarily submit an ADR report to the Therapeutic Goods 

Administration (TGA), which acts as the national regulator responsible for monitoring the 

safety of all approved medicines in Australia. They can do so through a number of means 

including phone, fax, email, posting an ADR blue card, or completing an online report using 

the TGA Adverse Event Management Service (AEMS).(13) The TGA encourages reports of all 

suspected and unexpected ADRs as well as those that are suspected of causing death, 

danger to life, hospital admission, prolongation of an existing hospitalisation, increase in 

treatment costs, birth defects, and absence from productive activity. Reports received are 

collated and analysed by a TGA medical officer and shared with the World Health 

Organisation Uppsala Monitoring Centre (WHO-UMC) along with ADR reports from the 

national regulators of 166 nations.(14) 

 

The overall reporting rates by HCPs in Australia comprise only a small proportion of all ADRs 

reported to the TGA with the pharmaceutical industry submitting the most reports due to 

mandatory pharmacovigilance requirements. For example, in 2017, only 6% of ADR reports 

were received from community pharmacists and 3% were received from general 

practitioners (GPs), both of which were lower than those reported by consumers (7%). (15) 

In addition, the overall trend of reporting rates from these HCP groups were flat to declining 

from 2013 to 2017. This is in contrast to the pharmaceutical industry who submitted 54% of 

the ADR reports in 2017 with an increasing trend during the same period. (Figure 1.2) This 

may be due to several reasons including the reliance on a spontaneous reporting system for 
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HCPs and consumers whereby reporting ADRs is voluntary versus mandatory reporting 

requirements for pharmaceutical companies that is strictly monitored and enforced by the 

TGA under its pharmacovigilance inspection program.(16)  

  
Figure 1.2: Origin of medicine and vaccine adverse events received by the TGA 2013-17 

 

The low rate of ADR reporting by HCPs and consumers in Australia has been recognised by 

the TGA, who have enacted several strategies to create awareness and encourage reporting.  

In 2014, the National Prescribing Service (NPS) introduced two learning modules to highlight 

the importance of safety reporting and how to build a culture of ADR reporting into 

everyday practice.(17) In addition, the TGA has rolled out integration features within 

existing GP prescribing software and pharmacy dispensing software to report directly into 

the TGA AEMS module.(18, 19) To encourage ADR reporting for new medicines, the TGA 

also introduced the black triangle scheme in January 2018, which involves the inclusion of a 

black triangle symbol in Product Information and Consumer Medicines Information alerting 

consumers and HCPs to report ADRs.(20) A similar scheme has been used in the European 

Union since 2013, however the literature showed that the success of this scheme was 

suboptimal. (21, 22) Prior to this doctoral research the impact of the black triangle scheme 

in Australia had not been evaluated.      
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1.2.4 Spontaneous reporting system 
 
A spontaneous reporting system is defined as a passive surveillance system whereby reports 

of ADRs are voluntarily submitted by consumers and HCPs to the national regulatory 

agencies. There have been studies to suggest that spontaneous reporting is the best method 

for ADR collection during the post-marketing phase of the drug life cycle due to 

convenience, low cost and feasibility.(23) It also benefits from the fact that safety 

information is collected from real-life clinical situations as opposed to clinical trials where 

vulnerable patients are often excluded from the trial and trial duration is limited.(24) As 

such, the spontaneous reporting system has been adopted worldwide as the primary form 

of post-marketing surveillance for approved medicines. However, it is estimated that only 2-

4% of non-serious and 10% of serious ADRs are reported spontaneously by HCPs.(25) In 

addition, the spontaneously reported ADRs are usually of very poor quality with lots of  

missing information.(26) There are also limitations in calculating ADR incident rates from 

spontaneous reports with only frequencies of ADR occurrences available and information on 

the population exposed to the drug are lacking.(27) Another issue with the spontaneous 

reporting system is the inability to categorically determine a causal relationship between 

the suspect drug and the ADR as each case report can involve patients with multiple 

concurrent disease states and taking multiple concomitant medications.(24) Finally, there 

are always inherent reporting biases in a spontaneous reporting system where consumers 

and HCPs are more likely to report ADRs that have been mentioned in the media or 

published in the literature. Well known or trivial ADRs are less likely to be reported and 

medicines that have been on the market for a long time attracts less ADR reports compared 

to medicines that are newly registered. This may create false safety signals for existing 

medicines or spikes of ADRs associated with newer medicines.(28) 

 

1.2.5 Impact and significance of ADR under-reporting 
 
Unfortunately, not all ADRs associated with a medicine are identified during the clinical trial 

stages of the drug development process. The high cost of running interventional clinical 

trials imposes several limitations including small patient sample size, restricted patient 

populations with strict inclusion and exclusion criteria, and limited study duration.(29) 

Therefore, clinical trials may only be able to detect ADRs that are common and that develop 
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over a short period of time. The patient population in clinical trials may not be 

representative of patients who may receive the treatment post-marketing and who may be 

more susceptible to ADRs (e.g. elderly, patients with concurrent illnesses, women of child-

bearing age). This is further emphasised by the fact that ADRs are poorly reported in the 

literature. A review of 113 randomised controlled studies published in high impact journals 

found that 15% did not provide quantitative data on ADRs, 27% did not provide information 

on the severity of ADRs, and 48% did not include information on patient discontinuations 

due to ADRs.(30) Therefore, it is difficult to generalise the safety information collected from 

clinical trials into actual everyday practice as after a medicine is marketed, previously 

unknown and potentially serious ADRs will occur and this can alter the benefit risk profile of 

that medicine. Examples include natalizumab, which is associated with progressive 

multifocal leukoencephalopathy,(31) rosiglitazone and rofecoxib which is associated with 

significantly increased cardiovascular risk,(32, 33) and diethylstiloestrol which is associated 

with increased risks of stillbirth, neonatal death, infertility and vaginal adenocarcinoma.(34) 

In Australia, lumiracoxib was recalled from the market in 2007 due to significant liver 

toxicity leading to transplantation and death.(35) All of these safety issues were identified 

post-marketing and have caused significant harm in patients who were exposed. This is a 

significant healthcare problem and highlights the significant healthcare impact when there 

are delays by regulatory agencies to identify safety issues for medicines. This is reinforced 

by a systematic review of all medicines removed from the market for safety reasons which 

showed that the median time from drug launch to drug withdrawal was 10 years.(36) 

Therefore, health authorities around the world must rely on additional phase 

IV observational and epidemiological safety studies to identify new ADRs associated with 

medicines. For example, the European Regulatory Agency  has recently made the conduct of 

post authorisation safety studies (PASS) legally binding on the pharmaceutical company 

through the implementation of EU guidance document EMA/813938.(37) This document 

provides regulatory agencies with the legal authority to mandate the execution of PASS as a 

condition of granting marketing authorisation.  

 

1.3 Evidence Gap 
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Various strategies have been implemented to improve the quantity and quality of ADR 

reporting. These have primarily focused on traditional interventions such as educational 

sessions, providing reminders, provision of an incentive such as remuneration or continuing 

medical education points, or enhancing the availability of the reporting form. Results have 

consistently shown that these strategies are effective in improving ADR reporting, however 

this was only temporary in nature with ADR reporting rates returning to pre-intervention 

levels within 12 months post the cessation of the intervention.(38) This calls for a different 

approach to increase ADR reporting that would result in a more persistent and sustained 

improvement in the quantity and quality of reporting. 

 

Digital enhancements in healthcare have progressed significantly over the past decade with 

the implementation of various forms of e-prescribing, e-medical records, e-medication 

management, health related mobile apps, and the use of artificial intelligence to assist with 

mining and integrating large datasets to streamline processes for routine medical 

administrative activities.(39-41) Some of these technologies already exist in Australia such 

as electronic medication management and electronic medical records, which are used in 

hospitals in New South Wales. However, there is some variation across other states and 

regions of Australia and is dependent on whether a local health area network has adopted 

digital technologies.. Therefore, there is an opportunity to develop a digital tool that can 

encapsulate these features to facilitate ADR reporting and allow for the assessment of its 

effectiveness post intervention.   

 

To better help inform the development of this digital intervention, specific barriers and 

perspectives of HCPs towards ADR reporting should be identified. There is a wealth of 

literature on what these are including studies from Australia, (42-49) however, these were 

not collected based on the domains within a formal behavioural change framework and 

hence could not be utilised to inform the development of an intervention that would 

specifically address these barriers. As such, there is a need to utilise an evidence-based 

behavioural change tool to collect information on HCP perspectives and barriers towards 

ADR reporting so that this information can be integrated into the final electronic reporting 

tool.  
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1.4 Research objectives and aims 
 
The primary objective of this research is to generate evidence to help inform the 

development of a digital tool to improve the quantity and quality of ADR reporting by HCPs 

within the hospital setting in Australia. As part of phase 1 of the project, I identified the 

prevalence, characteristics, and reporting of ADRs in the hospital environment. This helped 

to identify the electronic systems and datasets available that can be integrated to improve 

ADR reporting as well as determining whether there are specific medicines or disease states 

that require additional focus in terms of ADR reporting. At the same time, I reviewed the 

effectiveness of an intervention recently introduced by the TGA to improve the quality and 

quantity of ADR reporting for newly approved medicines. This helped to inform whether 

newly approved medicines should be a focus for our digital tool and what complementary 

features may be required to enhance the effectiveness of the intervention. I then proceeded 

to phase 2 of the project by reaching out to HCPs to understand their perspectives towards 

reporting ADRs as well as identifying the associated facilitators and barriers to ADR 

reporting by using a behavioural change framework. All of this information was then 

synthesised to achieve the overall objective of informing the design of a digital tool to 

improve ADR reporting by HCPs in Australia (phase 3). 

 
1.5 Research questions 
 
Phase 1 – Reviewing existing literature on ADR reporting 
 

1. What is the prevalence of ADR related hospitalisations and what are their 

characteristics? 

2. What proportion of ADRs are reported to the Australian regulator? 

3. How successful was the implementation of the regulatory initiative ‘black triangle 

scheme’ on improving the quantity and quality of ADR reporting and are there any 

opportunities to further enhance the effectiveness of this intervention?  

 

Phase 2 – Identifying behavioural factors associated with ADR reporting to inform future 

interventions 

4. What are the perspectives, facilitators and barriers of HCPs working in the hospital 

environment towards the reporting of ADRs? 
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Phase 3 – Integrating the evidence 

5. What evidence can be used to inform the design of a strategy to improve the quality 

and quantity of ADR reporting in Australia? 

 

1.6 Significance of this research 
 
The early identification, quantification, and analysis of ADRs is critical to understanding the 

safety profile of a medicine. As there is only limited safety information available at the time 

of a medicine being approved for use on the market, it is critically important to have in place 

a mechanism to collect and report ADRs post marketing so a complete safety profile can be 

obtained. Furthermore, effective risk management strategies can be put in place to address 

any significant safety issues identified. For example, the use of carbamazepine was 

associated with severe Stevens Johnson Syndrome (SJS) especially in the Asian population, 

which was only identified during post-marketing surveillance activities and analysis of ADR 

reports.(50, 51) It was concluded that the Asian population was significantly more at risk of 

SJS due to the presence of an allele HLA-B*1502 and as such, a risk management strategy 

was put in place which mandates additional monitoring for SJS when physicians prescribe 

carbamazepine in Asian patients.(52, 53) This helped to significantly reduce morbidity and 

mortality in these patients and could not have been achieved without the collection and 

reporting of ADRs for carbamazepine post-marketing. Therefore, any potential under-

reporting of ADRs must be addressed, especially for newer medicines as their safety profiles 

are limited.  

 

Understanding the characteristics and prevalence of ADRs occurring in hospitals helped to 

tailor interventions that may be specific to a certain medicine class or disease state area 

where poorer outcomes in patients are more frequent. Assessing the effectiveness of 

existing strategies also helped to inform any potential shortcomings and synergies that can 

be exploited in the design of future interventions to improve ADR reporting. In addition, 

exploring HCPs attitudes, perspectives, and barriers towards reporting ADRs helped to 

determine the specific factors that must be addressed from both an operational and 

contextual level. The integration and application of the findings from this research informed 
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the design of an intervention that will incorporate digital advancements from the last 

decade to improve the quantity and quality of ADR reporting.  

 
1.7 Position of the thesis author 
 
I am a registered pharmacist in Australia and have practiced for over 10 years in the field of 

pharmacovigilance within the pharmaceutical industry, including acting as the qualified 

person for pharmacovigilance (QPPV) for a major pharmaceutical company in Australia for 

over 4 years. This has allowed me to appreciate the importance of monitoring the safety 

profile of medicines given the day-to-day role of interacting with the TGA on maintaining a 

positive benefit risk profile of all medicines sponsored by my company. This has encouraged 

me to become curious about one of the key deficiencies of our national pharmacovigilance 

surveillance system, namely the voluntary reporting of ADRs by HCPs who manage and treat 

ADRs as part of their everyday patient care versus the mandatory reporting requirements 

imposed on pharmaceutical companies who are not responsible for the daily clinical 

management of patients. 

 

There has been a growing need to improve ADR reporting given the significant length of 

time it takes regulators to remove medicines with unacceptable safety profiles from the 

market.(36) Traditional strategies to improve ADR reporting such as educational sessions, 

reminders, and/or incentives have only been modestly successful and the effects of these 

interventions subside significantly to pre-intervention levels within 12 months. 

Developments in artificial intelligence and natural language processing to identify ADRs for 

pharmaceutical companies has driven me to see whether there is an opportunity to apply 

such technologies to help HCPs identify and report ADRs. By taking on this project as part of 

my PhD, I hope to generate the evidence required to support the development of a digital 

tool to encourage ADR reporting allowing for the faster identification of medication safety 

issues.  

 
1.8 Thesis overview 
 
This thesis was written to investigate potential ways to improve ADR reporting by collecting 

information on the prevalence, characteristics and the current ways HCPs report ADRs in 
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Australia, as well as their perspectives and perceived barriers to ADR reporting. Given the 

incorporation of digital technologies into healthcare in the last decade such as eMedical 

Records, eMedication Management System (eMEDS), digital health apps etc., I aimed to 

generate the evidence required to inform the development of a digital tool to improve ADR 

reporting. 

 

This thesis is organised and written according to the requirements of a thesis by publication. 

It contains five peer-reviewed publications which are embedded within the content of the 

various chapters to provide a unified body of evidence.   

 

1.8.1 Overview of thesis chapters 
 
The first chapter provides an introduction into the background of ADR reporting in Australia 

and establishes the context and rationale for this thesis. The definitions of ADRs versus ADEs 

are explained to clearly differentiate what should be collected and reported as part of the 

post-marketing surveillance system. The prevalence of ADRs in Australian hospitals is 

discussed along with statistics on its current trends and costs to the healthcare system. In 

addition, this chapter also highlights the current under-reporting of ADRs by HCPs and the 

strategies introduced by the TGA to encourage reporting. From this, I explored the potential 

reasons of ADR under-reporting by discussing the strengths and weaknesses of a 

spontaneous reporting system and analysing the potential impact of delays in identifying 

safety issues for medicines. 

 

Chapter 2 provides a comprehensive literature review into understanding the effectiveness 

of interventions that have been implemented to improve the quantity of ADR reporting. This 

chapter contains the first peer-reviewed publication which specifically focused on studies 

published between 2010 and 2019 as a previous systematic review was already published 

for studies published prior to 2010.(38, 54) An updated literature review including studies 

published from 2019 to 2021 was conducted to identify any new evidence on this topic and 

the findings from this are reported in this chapter.  
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Chapter 3 describes the research methods that were used for this thesis including a 

discussion on the theoretical and philosophical principles of the exploratory embedded 

mixed methods research design. The rationale for using the mixed methods approach is 

presented along with the ethical considerations that were taken into account during the 

conduct of this research project. An overview of the study site, participants, sources of data 

collection including its analysis, management and integration is also provided.  

 

Chapter 4 presents the findings of this research and includes three peer-reviewed 

publications that are embedded. Publication 2 reports on the prevalence, characteristics 

and reporting of ADRs in an Australian hospital answering research questions 1 and 2.(55) 

Publication 3 presents the results of the effectiveness of the recently introduced black 

triangle scheme to improve the quantity and quality of ADR reporting in Australia, which 

answers research question 3.(56) Publication 4 presents on the perspectives, facilitators and 

barriers of HCPs towards reporting ADRs in the hospital environment including both 

qualitative and quantitative data and this answers research question 4.(57)  

 

Chapter 5 integrates all of the findings from this research and includes the fifth and final 

publication of this thesis. This includes a discussion of all the evidence generated from this 

research project to inform future interventions that can be implemented to improve ADR 

reporting by HCPs in Australian hospitals. This answers research question 5.  

 

Chapter 6 is the final chapter of this thesis and provides a summary of the key findings, 

recommendations, and directions for future research. It explains how recommendations 

from this research can further enhance the development of digital interventions to improve 

ADR reporting as well as strategies to improve its uptake as part of everyday clinical 

practice. The initial implementation of a digital tool to improve ADR reporting at Blacktown 

Hospital will be discussed. This chapter also includes a discussion on the strengths and 

weaknesses of this research.  
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2 Literature review 
 

2.1 Introduction 
 
This chapter presents a literature review of the existing evidence surrounding the 

effectiveness of interventions to improve ADR reporting. The research questions are first 

presented, followed by a summary of a systematic review of studies published between 

2010 and 2019. This period was selected as a similar systematic review of the same topic 

was already published for the period up to 2010.(38) Our systematic review was published 

in the peer-reviewed journal Pharmacoepidemiology and Drug Safety and is embedded 

within this chapter.(54) The results from an updated literature review from July 2019 to 

February 2022 are also presented. 

 
2.2 Literature review questions 
 
The following questions for the literature review were guided by the Participants, 

Interventions, Comparisons and Outcomes (PICO) framework: (58) 

 

1. What are the types of interventions used to improve ADR reporting? 

2. How successful have these interventions been in improving the quantity of ADR 

reporting and are certain types of interventions more effective than others? 

3. Are multifaceted strategies more effective than single interventions in improving 

ADR reporting? 

4. Are electronic digital technologies being adopted as a strategy to improve ADR 

reporting and are they more effective than traditional strategies? 

 

2.3 Literature review overview 
 
An integrative review method was utilised to investigate the research questions as this 

enables a comprehensive analysis of the literature employing a combination of diverse 

methodologies from a variety of sources.(59) An initial scoping review showed that there 

are a variety of different interventions that have been assessed to improve ADR reporting, 

however, these were primarily based on traditional methods such as educational 

workshops, providing an incentive, reminders, or making available the ADR reporting form. 
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Given the incorporation of digital tools to assist with healthcare related activities in the last 

decade, a more recent literature review was required. By conducting a systematic review, 

the depth of knowledge that can be obtained allows for a comprehensive analysis of the 

available evidence despite the challenges in analysing a large volume of search results that 

is expected from this methodology.(60)  

 

A systematic search of the literature was conducted using the databases MEDLINE-PUBMED, 

and EMBASE according to guidance from the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) statement.(61) Furthermore, a horizontal review of 

the references from the included studies was undertaken to identify any publications that 

were not included from the original search. The search terms used were based on the 

previously published systematic review but amended slightly to match the updated 

standardized keywords adopted by EMBASE. The inclusion criteria were any study type that 

investigated the effectiveness of an intervention to improve ADR reporting. As the previous 

systematic review included all studies that were published to December 2010, we selected 

the time period from 01 July 2010 to 17 June 2019 in our systematic review to allow for any 

potential 6-month publication delay. Studies that were already included in the previous 

systematic review were excluded along with publications not in the English language. The 

quality of the included studies was evaluated using the same methodology as the previously 

reported systematic review to ensure consistency. The specific results and methods of this 

literature review are presented in the following publication. 

 
2.4 Publication 1 
 
Li R, Zaidi STR, Chen TF, and Castelino RL. Effectiveness of interventions to improve adverse 

drug reaction reporting by healthcare professionals over the last decade: a systematic 

review. Pharmacoepidemiol Drug Saf 2020; 29(1): 1-8 
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2.5 Update of literature review (June 2019 to April 2022) 
 
An updated literature review was conducted using the same systematic strategy as the 

original systematic review. The objective of this was to identify any new publications that 

would enhance the evidence base around any potential novel strategies that have been 

assessed to improve ADR reporting. The updated search was performed for the period 

between 18 June 2019 and 30 April 2022 in MEDLINE-PUBMED and EMBASE. The search 

terms used, and the inclusion and exclusion criteria applied were identical to the original 

literature review. A horizontal review of the references included in this systematic review 

was also performed to identify any publications that were not identified in the first search. 

 

This resulted in a total of 2448 articles retrieved. After removing duplicates, the titles and 

abstracts of 2265 articles were screened for potential inclusion. The full text of 18 articles 

were reviewed to ensure they met the inclusion criteria. A total of 4 publications were 

included in this updated literature review. The PRISMA diagram for article search, screening, 

and inclusion is provided below. (Figure 2.1)  
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Figure 2.1 PRISMA diagram for article selection process 
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2.6 Results of updated literature review 
 
There were 4 additional primary research studies that met the inclusion criteria. One was a 

randomized controlled study,(62) whilst the other three were of a quasi-experimental pre-

post design.(63-65) Two of the studies utilized a multifaceted intervention including 

educational sessions, SMS text message reminders, and posters; one study used an 

electronic ADR reporting tool; and the other investigated the impact of mandatory ADR 

reporting as an intervention. Three of the studies were conducted exclusively in a hospital 

setting while one study was conducted in both hospital and primary care environments. A 

summary of the included articles is provided in Table 2.1. 

 

The updated literature review showed that all interventions successfully improved ADR 

reporting rates over the duration of each study. Using a multifaceted approach improved 

ADR reporting by 1.3-fold and 6.0-fold across the two studies while single interventions of 

mandatory reporting and using an electronic reporting tool increased ADR reporting by 

1.27-fold and 2.0-fold respectively. These results are consistent with the findings of our 

original systematic review on this topic and reinforce the need for more effective 

interventions to improve ADR reporting. (54) 

 
2.7 Publication 1: Summary 
 
The literature review presented in this chapter reported the evidence around the 

effectiveness of interventions to improve ADR reporting for the period July 2010 to January 

2022. This showed that despite the initial success of these interventions, ADR reporting 

rates returned to previous levels once the intervention was ceased. Furthermore, electronic 

reporting tools were more commonly identified as an intervention in the last decade and 

were more successful than traditional strategies at improving ADR reporting. However, 

these interventions were not designed based on any framework that would specifically 

address the barriers that influence behaviour change. In addition, the quality of these 

studies was low. Some additional limitations of this review include the exclusion of papers 

not in the English language, and this may have excluded high quality studies and bias the 

outcomes. Furthermore, impact of any potential publication bias could have been measured 

using funnel plots. This knowledge gap warrants further research to understand the 
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facilitators and barriers towards reporting ADRs, so that the evidence generated can be 

used specifically to inform the development of a digital tool to improve reporting. The 

following chapter reports on the study design and methods to achieve this. 

 

In
cr

ea
se

 in
 

re
po

rt
in

g 
(fo

ld
) 

2.
0 

6.
0 

1.
32

 

1.
27

 

Ta
bl

e 
2.

1 
Ch

ar
ac

te
ris

tic
s o

f i
nc

lu
de

d 
st

ud
ie

s 

Ty
pe

 o
f i

nt
er

ve
nt

io
n 

El
ec

tr
on

ic
 re

po
rt

in
g 

to
ol

 

Ed
uc

at
io

na
l s

es
sio

n,
 

di
ar

y,
 p

os
te

r, 
SM

S 

Ed
uc

at
io

na
l s

es
sio

n,
 

SM
S 

M
an

da
to

ry
 re

po
rt

in
g 

St
ud

y 
de

si
gn

 

Q
ua

si 
ex

pe
rim

en
ta

l 

Q
ua

si 
ex

pe
rim

en
ta

l 

Ra
nd

om
ize

d 
co

nt
ro

lle
d 

Q
ua

si 
ex

pe
rim

en
ta

l 

Sa
m

pl
e 

si
ze

 

21
 

19
5 

49
12

 

27
5,

19
0 

St
ud

y 
pe

rio
d 

6 
m

on
th

s 

16
 m

on
th

s 

15
 m

on
th

s 

84
 m

on
th

s 

St
ud

y 
po

pu
la

tio
n 

an
d 

se
tt

in
g 

He
al

th
ca

re
 

pr
of

es
sio

na
ls 

in
 

ho
sp

ita
l 

N
ur

se
s i

n 
ho

sp
ita

l 

He
al

th
ca

re
 

pr
of

es
sio

na
ls 

in
 

ho
sp

ita
l 

He
al

th
ca

re
 

pr
of

es
sio

na
ls 

in
 

pr
im

ar
y 

ca
re

 a
nd

 
ho

sp
ita

l 

Re
fe

re
nc

e 
an

d 
co

un
tr

y 

Co
rr

ea
 e

t a
l, 

20
19

, 
Ar

ge
nt

in
a 

So
no

w
al

 e
t a

l, 
20

20
, I

nd
ia

 

O
pa

de
yi

 e
t a

l, 
20

21
, N

ig
er

ia
 

Ca
nd

or
e 

et
 a

l, 
20

22
, 

Eu
ro

pe
an

 
U

ni
on

 
  

 



 28 

3 Study Design and Methods 
 
3.1 Introduction 

 
This chapter presents the overall study design, methods and theoretical framework used to 

conduct this research. Firstly, a philosophical overview of pragmatism which underpins and 

informs the mixed methods approach is discussed. This is followed by a discussion on the 

justification for employing the mixed methods approach to investigate the interventions 

used to improve ADR reporting. From this, an overview of the research objectives is 

presented along with how the research methods address each of these aims. The research 

participants, study site, sources of data collection, ethics and governance, data analyses and 

management are also presented in this chapter. A comprehensive description of the 

research methods are also provided in publications 2, 3, and 4, which form part of chapter 

4. (56) 

 
3.2 Research approach 

 
Research is an essential and continuous activity to achieve scientific progress and aims to 

find responses to worthwhile scientific questions using a systematic approach.(66) It has 

been described as being the fuel to advance medical knowledge and has been associated 

with significantly shaping perspectives and evidence in medicine and healthcare. In our 

research, we aimed to generate new evidence to inform the development of an intervention 

to improve the quantity and quality of ADR reporting so that a comprehensive safety profile 

can be obtained for medicines improving appropriate prescribing and patient safety. 

 

There are three dimensions of reasoning described in medical research, namely inductive, 

deductive and abductive.(67) Deductive reasoning is associated with quantitative research 

methods and aims to test theories to generate data and form a logical conclusion. In our 

research, deductive reasoning was used as part of the initial phase to identify the 

prevalence, characteristics and reporting of ADRs in Australian hospitals. It was also used to 

assess the quantitative impact of an intervention on ADR reporting in Australia, as well as 

identifying the facilitators and barriers to reporting ADRs in the hospital setting. Inductive 

reasoning utilizes existing knowledge, experiences and observations to develop a theory or 
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generate a conclusion.(68) This approach was utilized as part of the qualitative component 

of this research when exploring the perspectives, barriers and challenges HCPs face when 

reporting ADRs. Finally, abductive reasoning is purposed to address some of the weaknesses 

of the deductive and inductive approaches by taking incomplete observations from 

experience to generate a new theory or modify an existing one.(69) This approach was 

adopted as part of the final integration phase of our research to inform an evidence-based 

approach to improve ADR reporting.  

 

The choice in methodology was guided by assessing each of the following overarching 

components: philosophy, methods, approaches, strategies, and techniques.(70) (Figure 3.1) 

A mixed methods research design was adopted, and this consisted of interconnecting 

components showing the philosophical worldview, a strategy of enquiry, and specific 

techniques and procedures that explored knowledge acquired both subjectively and 

objectively.(71) These components are shown in Figure 3.2. 

 

 
Figure 3.1 The Research Onion – adapted from Saunders, Lewis and Thornhill 2012 (70) 
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Figure 3.2 Research design framework to generate evidence for informing the design of an 

intervention to improve ADR reporting 

 
3.3 Philosophical worldview: pragmatism 

 
Philosophical worldviews or paradigms was one of the key influencing drivers of the type of 

research that was conducted and this included the research questions, study design, 

methods and practices.(71) These paradigms are shaped by certain attributes such as the 

researchers’ profession, the researchers’ and supervisors’ predispositions, assumptions, and 

past research experiences.(72, 73)  

 
Prior to this research, the author of this thesis participated as the primary researcher in 

projects about ADR reporting and was responsible for study design using quantitative 

methods, recruitment, data collection, and data analyses. In his role as a pharmacist 

practising in the area of pharmacovigilance within the pharmaceutical industry, he has 

extensive experience in understanding the role of the TGA in monitoring and analysing the 

safety profile of medicines. In addition, these responsibilities also included the collection 
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and analysis of ADR reports from consumers and HCPs, which allowed for a thorough 

understanding of the challenges of encouraging HCPs to complete ADR reports and 

submitting complete safety information for these reports to allow for an informed analysis 

on the causal relationship between the ADR and the medicine. The research supervisors 

consist of two research pharmacists with extensive experience in hospital pharmacy systems 

and processes, and an emergency nurse researcher with extensive experience in 

translational research and instigating behaviour change in HCPs. Furthermore, all 

researchers are extremely experienced in all methods of research including quantitative, 

qualitative and mixed methods approaches. This wide collection of perspectives and 

worldviews were synthesized to determine the best approach to investigate and generate 

the evidence required to develop an intervention to address ADR under-reporting by HCPs 

in Australia. 

 

The philosophical worldview of pragmatism was adopted for this research. Pragmatism is 

based on the proposition that researchers should adopt the methodological approach that 

would work best to investigate a specific research problem.(74) It embraces a plurality of 

methods and takes the assumption that knowledge can be generated from actions, 

experiences, and learnings.(75) In addition, it focuses on the outcomes of the research and 

the research questions rather than specifically on the methodology.(71) Pragmatism also 

accepts that there can be multiple realities that are subject to empirical enquiry rather than 

focusing exclusively on the metaphysical notions such as reality and truth.(76)  

 

In mixed methods research, there is general consensus that pragmatism should be adopted 

and the literature reports that this is the most common paradigm reported. This is primarily 

based on the fact that mixing qualitative and quantitative methods provides significance to 

understanding and developing the research question.(77) This minimizes the 

epistemological and ontological philosophies and allows for the utilization of a feasible and 

practical approach to investigate and conduct the research. Given the independence 

afforded to researchers who do not have to commit to a specific methodology in a 

pragmatistic model, a diverse methodological combination can be employed, and this was 

what was required for our research.  
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There is also a clinical focus to this research namely to understand the specific perspectives, 

facilitators and barriers towards reporting ADRs and generate this evidence to inform the 

design and development of an intervention to improve ADR reporting in Australian 

hospitals. The first chapter discussed that the study conception was initiated by the thesis 

author who has extensive experience in pharmacovigilance and has a passion for improving 

patient safety outcomes. It was identified through this work that HCPs frequently do not 

respond to requests for information about ADRs during a pharmaceutical company’s follow 

up processes for more information, which in turn is a significant healthcare problem as it 

does not allow for a comprehensive analysis of any potential causal relationship between 

the ADR and the medicine. Upon further investigation, the same problem occurs at the TGA 

and the significant under-reporting of ADRs detrimentally impacts the work of the regulator 

to ensure a positive benefit risk profile of all medicines on the Australian market. Therefore, 

the thesis author had a desire to research the extent and causes of this problem with the 

overall objective of creating an intervention leveraging developments in digital technologies 

to improve the quantity and quality of ADR reporting. Pragmatism was adopted as it was 

flexible and provided the theoretical framework to conduct this research using a myriad of 

methods. 

 

3.4 Theoretical perspective 

From the pragmatic paradigm discussed above, the mixed methods approach integrates 

both quantitative and qualitative methods to successfully achieve research objectives and 

outcomes. In healthcare research, quantitative methods are traditionally employed to 

assess the numerical extent of an observation (i.e. incidence of ADR related hospitalisations 

and its associated under-reporting) while qualitative methods are utilized to understand the 

reasons for these observations (i.e. why are ADRs under-reported). Finally, the combination 

of both methodologies helps to identify the key factors that influence behaviour, and the 

necessary actions for promoting a change in practice.(78) 

There are a variety of subcategories within the mixed methods research approach and 

researchers can select from four major models. These include the embedded or nested 

model, explanatory sequential model, exploratory sequential model, and the triangulation 



 33 

model.(79) Each model is associated with a specific methodology and set of processes that 

warrant careful consideration from researchers especially with regards to any challenges 

posed by their choice of model and planning for strategies to overcome these challenges. 

Furthermore, the timing associated with data collection, how these data will be used, and 

the emphasis given to the balance of quantitative versus qualitative approaches along with 

its synthesis should also be taken into consideration when selecting the category of mixed 

methods. The final strategy of enquiry selected for this thesis is described in chapter 3.5 

below.  

3.4.1 Interventions for changing clinician behaviour 

The application and implementation of knowledge into clinical practice requires a 

meaningful change in behaviour. Its success is predicated upon the identification and 

understanding of the facilitators and barriers, and then designing an intervention that would 

specifically address these barriers.(80, 81) There is some evidence that interventions 

informed by theoretical frameworks have been more successful at changing behaviour than 

non-theoretical based frameworks.(82) However, in a systematic review of implementation 

strategies to change behaviour, less than a quarter were linked to a specific theory.(83) 

Furthermore, the vast majority of interventions did not have a clear justification for using a 

specific theory and the selection was not informed by any assessment of the intervention 

and the problem.(84) As such, there was a need to create clear guidance on how 

researchers can appropriately link a behavioural change intervention to specific domains 

within a theoretical framework so that research knowledge can be successfully applied into 

clinical practice. Examples of these include the guidance given on how to best implement 

the theoretical domains framework and the behaviour change wheel which are described in 

further detail in the following section. (85, 86)  

3.4.2 Theoretical Domains Framework 

 
The theoretical domains framework was developed by a team of psychological theorists, 

health service researchers and health psychologists and aimed to integrate the abundance 

of behavioural change theories into a simple instrument so that it can be applied to research 

from all disciplines.(87) It is a comprehensive framework that applies theory to assess a 
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research problem involving the determinants of behaviour with the aim of informing the 

design of an appropriate intervention to address the specific barriers. The outcome of the 

initial theoretical domains framework was the identification of 12 domains, which was later 

expanded to 14 domains covering 84 theoretical constructs after a second revision by 

researchers.(85, 88) The domains are presented in Table 3.1 below. 

 

Table 3.1 The Theoretical Domains Framework domains and component constructs 

Domain Constructs 

Knowledge Knowledge (including knowledge of 

condition/scientific rationale); Procedural 

knowledge; Knowledge of task environment 

Skills Skills; Skills development; Competence; 

Ability; Interpersonal skills; Practice; Skill 

assessment 

Social/professional role and identity Professional identity; Professional role; 

Social identity; Identity; Professional 

boundaries; Professional confidence; Group 

identity; Leadership; Organisational 

commitment 

Beliefs about capabilities Self-confidence; Perceived competence; 

Self-efficacy; Perceived behavioural control; 

Beliefs; Self-esteem; Empowerment; 

Professional confidence 

Optimism* Optimism; Pessimism; Unrealistic optimism; 

Identity 

Beliefs about consequences Beliefs; Outcome expectancies; 

Characteristics of outcome expectancies; 

Anticipated regret; Consequents 

Reinforcement* Rewards; Incentives; Punishments; 

Consequents; Reinforcement; 

Contingencies; Sanctions 
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Intentions* Stability of intentions; Stages of change 

model; Transtheoretical model and stages 

of change 

Goals Goals; Goal priority; Goal/target setting; 

Action planning; Implementation intention 

Memory, attention, and decision processes Memory; Attention; Attention control; 

Decision making; Cognitive 

overload/tiredness 

Environmental context and resources Environmental stressors; 

Resources/material resources; 

Organisational culture/climate; Salient 

events/critical incidents; Person x 

environment interaction; Barriers and 

facilitators 

Social influences Social pressure; Social norm; Group 

conformity; Social comparisons; Group 

norms; Social support; Power; Intergroup 

conflict; Alienation; Group identity; 

Modelling 

Emotion Fear; Anxiety; Affect; Stress; Depression; 

Positive/negative affect; Burn-out 

Behavioural regulation Self-monitoring; Breaking habit; Action 

planning 

*Optimism, reinforcement and intentions were newly added domains to the latest version 

of the theoretical domains framework. The Nature of Behaviours domain was removed.  

 
The theoretical domains framework has been used extensively to understand the specific 

facilitators and barriers towards the determinants of behaviour so that the appropriate 

intervention can be developed. Examples include research conducted in the areas of hand 

hygiene, blood transfusion practice, and tobacco use prevention.(89-91) In Australia, this 

framework was also successfully utilised to inform interventions to address challenges in the 

areas of acute lower back pain, blunt chest injury and the adoption of eMR in hospitals.(92-
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94) Therefore, in this thesis, we have also adopted the theoretical domains framework to 

identify the facilitators and barriers that HCPs face when identifying and reporting ADRs. 

The specific mechanisms of how to implement behaviour change including its context will 

help inform the intervention that was designed to improve the quality and quantity of ADR 

reporting.  

 
3.4.3 Behaviour Change Wheel 

 
The behaviour change wheel (BCW) (Figure 3.3) was developed after a systematic review of 

existing behavioural change frameworks showed that none provided comprehensive 

coverage for the full range of interventional operations and that only a minority provided 

adequate association with an existing behavioural model.(95) As such, a new framework 

was created to provide a systematic process for designing an intervention that can address a 

specific behaviour change in any context. The core of the BCW contains the behavioural 

system which embodies capability, opportunity and motivation. This is surrounded by nine 

categories of interventions that can be used to address any identified deficiencies within the 

behavioural system. Finally, the outer rim of the BCW is comprised of seven categories of 

policy which can be used to assist with the execution of the interventions. The incorporation 

of at least one of the BCW components have guided the development of interventions used 

to change eating behaviours, reduce sedentary behaviour post stroke, and promote physical 

activity using a mobile app.(96-98) Furthermore, a systematic review showed that 

interventions guided by the behavioural change wheel were very successful in improving 

rates of intravenous thrombolysis with an almost 100% increase in the uptake.(99) In this 

research, the BCW was adopted as it provides an evidence-based framework for 

implementing research evidence to inform an intervention to improve ADR reporting.  
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Figure 3.3 The Behaviour Change Wheel 
 
3.5 Research design 

 
Research design describes the various strategies used to collect and analyse data, as well as 

integrating this information to inform future research. Quantitative analysis involves the 

collection of measurable data and is considered to be more scientifically credible than 

information that is unmeasurable. However, there are scenarios where quantitative 

methods cannot explain the how or the why for certain experiences and as such, qualitative 

methods are required to explore the complexities of human behaviour and provide a 

narrative understanding of the phenomena of interest to help address these questions.(100) 

These may be in the form of focus groups, interviews, open ended questions in surveys and 

other forms of qualitative observation to collect information. There has also been more 

advocation for a pluralist position whereby the researcher is afforded a more diverse 

research approach incorporating both quantitative and qualitative methodologies. This 

mixed methods approach has been defined as the integration of qualitative and quantitative 

research questions, methods, designs, techniques for data collection/analyses, and the 

reporting of results.(101) For this research thesis, the mixed methods approach was 
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adopted because of its pragmatism and flexibility to allow for an objective and 

comprehensive understanding of firstly, the quantifiable aspects of the research 

phenomenon (i.e. magnitude of ADR under-reporting in Australian hospitals) and secondly, 

using qualitative methods to investigate key human behaviours that may be responsible for 

this phenomenon. Finally, by mixing the collected data, the evidence can be generated to 

help inform the design of an intervention to address the problem associated with the 

phenomenon.  

 
3.5.1 Strategy of enquiry: embedded experimental model 
 
There are primarily four different models within the mixed methods approach which are the 

triangulation model, embedded model, explanatory model and exploratory model. The 

choice is made based on how the researcher plans the study phases, the timing and order of 

data collection, the importance placed on the qualitative and quantitative components in 

the research, and the approach taken to mix the data.(79)   

 

The embedded experimental model of the mixed methods approach was utilized for this 

research. This design allows for data to be combined from two different methodological 

approaches and is based on the premise that a single form of data is not sufficient to answer 

the research question.(79) The model describes the use of a specific dataset in a secondary 

capacity to support a primary dataset obtained using a different methodological approach. 

This research thesis was predominantly a quantitative study with the overall objective of 

measuring the magnitude of any increase in rates of ADR reporting after the 

implementation of an intervention. To achieve this, it was also necessary to quantify current 

ADR reporting rates without any intervention. However, it was important to understand the 

human behaviours associated with reporting ADRS and to identify the facilitators, barriers 

and perspectives of HCPs towards ADR reporting and as such, a qualitative component was 

required to help explain the rates of ADR reporting and inform the design of an intervention 

to improve reporting. Therefore, the embedded experimental model was utilized with the 

qualitative data acting in a supporting role and embedded into the primary quantitative 

data to help explain the measurable observations. (Figure 3.4)   
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Figure 3.4 The embedded experimental model 
 
The literature review in chapter 2 demonstrated that an evidence gap existed around the 

application of evidenced-based interventions that are informed by a behavioural 

framework, to improve ADR reporting. Furthermore, there was a lack of published data on 

the magnitude of ADR under-reporting in Australia. This highlights a need to investigate the 

extent of this problem along with a thorough understanding of the factors that influence it. 

By adopting a pragmatist worldview, a qualitative strand to understand human behaviours 

was incorporated into a primarily quantitative study  and formed the embedded 

experimental mixed methods research approach that was selected for this research. Table 

3.2 demonstrates the various sources of data collection and forms of data analyses used in 

each of the research methods along with their integration. 

 

 

 

 Quantitative methods 

(primary) 

Qualitative methods 

(secondary) 

Integration 

Data collection - Hospital medical 

records 

- TGA 

pharmacovigilance 

database 

- Survey 

- Open ended 

questions within 

survey 

- Hospital medical 

records 

- TGA 

pharmacovigilance 

database 

- Survey 

 

Data analyses 

 

Statistical analyses 

 

Textual analyses 
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- Statistical 

analyses 

- Textual analyses 

 

Data interpretation 

 

Statistical 

interpretation 

 

Content analysis 

 

- Statistical 

interpretation 

- Content analysis 

 

Table 3.2: The integration of qualitative and quantitative approaches  

 
3.6 Study Methods 

3.6.1 Study objectives 
 
The primary objective of this research is to generate evidence to help inform the 

development of a digital tool to improve the quantity and quality of ADR reporting by HCPs 

within the hospital setting in Australia. This includes understanding the current prevalence 

and practices of ADR reporting as well as analysing the effectiveness of any interventions 

already implemented to improve ADR reporting by using quantitative techniques. 

Qualitative methods will then be applied to understand the facilitators and barriers and the 

results will be integrated to inform the final approach to improve ADR reporting. 

 
3.6.2 Research questions 
 
Phase 1 
 

1. What is the prevalence of ADR related hospitalisations and what are their 

characteristics? (Quantitative) 

2. What proportion of ADR related hospitalisations are reported to the hospital safety 

committee and/or the Australian regulator? (Quantitative) 

3. How successful was the implementation of the regulatory initiative ‘black triangle 

scheme’ on improving the quantity and quality of ADR reporting and are there any 

opportunities to further enhance the effectiveness of this intervention? 

(Quantitative) 

Phase 2 
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4. What are the perspectives, facilitators and barriers of HCPs working in the hospital 

environment towards the reporting of ADRs? (Quantitative and qualitative) 

Phase 3 

5. What is the evidence required to inform the design of a strategy to improve the 

quality and quantity of ADR reporting in Australia? (integration) 

 
3.6.3 Research phases 
 
This research consists of three phases, quantitative, qualitative, and the integration phase. 

In the first quantitative phase, the information on the pre-intervention reporting of ADRs 

was collected by reviewing existing hospital records (research questions 1 and 2). In 

addition, the quantitative effect of existing interventions implemented to improve ADR 

reporting was measured (research question 3). In the next step, quantitative and qualitative 

data on the perspectives of HCPs towards ADR reporting was collected to identify the key 

facilitators and barriers that may explain the results identified in phase 1 of the research 

(research question 4). Finally, the results from both the quantitative (primary) and 

qualitative (secondary) steps were integrated to generate the evidence required to inform 

the design of a strategy to improve ADR reporting (research question 5). 

 
3.6.4 Data collection, analyses and integration 
 
In phase 1 where we aimed to identify the prevalence and characteristics of ADRs and the 

associated reporting in the hospital setting, the following information was collected: length 

of stay, ADR description, classification of ADR by type, causal relationship and seriousness, 

suspect medicine causing the ADR, and the quantity of ADR reports made to the Australian 

regulator. Furthermore, the effectiveness of an intervention to improve ADR reporting was 

measured by comparing the number of ADRs reported pre and post the intervention. In the 

second phase, the perspectives and experiences of HCPs towards ADR reporting were 

explored to collect information on the key factors that influence ADR reporting behaviours. 

Finally in phase 3, this information was synthesized to inform a strategy to improve the 

quantity and quality of ADR reporting. A research plan was created to address the study 

objectives (Figure 3.5)  
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Figure 3.5 Research plan for data collection, management, analyses and integration  
 
 
3.7 Study site: Blacktown Hospital 

Blacktown hospital is a 534-bed tertiary referral hospital that serves one of the fastest 

growing geographic populations within the Western Sydney Local Health District of New 

South Wales.(102) It serves as a major teaching hospital for Western Sydney University with 

a clinical school located onsite for medical students. Clinical services provided include 

intensive and high dependency care, surgical services, obstetrics, specialist adult acute 
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medical care, newborn care, mental health services, renal dialysis centre, chemotherapy 

and oncology, drug and alcohol service, and primary care in community health. The 24-hour 

emergency department is one of the busiest in Sydney and there were approximately 

55,000 presentations in 2019/2020. (103) 

 
3.8 Study participants 

There were two groups of study participants that were included in this research:  

1. Patients, over 18 years of age, who experienced an ADR and presented to emergency 

for treatment/management. 

2. Physicians, nurses, and pharmacists working at Blacktown hospital. These HCPs were 

selected as they are involved in the day-to-day clinical care of patients, which can 

involve the treatment and management of ADRs and the reporting of ADRs to the 

TGA. 

 
3.9 Sources of data collection 

The various sources of data collection were outlined in Figure 3.5 and additional details 

describing each of these sources including the information that was extracted for this 

research are described below. 

 

3.9.1 Electronic Medical Records (eMR) 
 
Blacktown hospital implemented the eMR program on 1st August 2015 as part of the 

eHealth strategy for NSW Health to deliver integrated care for patients with the aim of 

improving the quality of care and health outcomes.(104) This system provides more 

complete clinical information about patients and facilitates improved communication 

between HCPs within the hospital and across the wider healthcare network. In addition to 

information about the patient demographics and the dates of hospitalisations, the eMR 

provides detailed information about the patient’s medical history, concomitant medications, 

diagnoses, blood test results, investigations ordered, progress notes and outcomes. More 

importantly, the eMR is able to document the patients’ admission notes from the clinician 

(including emergency department notes), as well as their discharge summary, which 

provides a comprehensive summary of the patient’s journey throughout their hospital 
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admission. The eMR was accessed remotely through a secure electronic network server of 

the Western Sydney Local Health District. The records for all patients who presented to the 

emergency department between October 2019 and December 2019 were retrospectively 

reviewed to verify whether the presentation was ADR related. This included a review of the 

emergency department admission notes written by a physician as well as the patient’s 

discharge summary. The inclusion and exclusion criteria that were applied to determine 

whether a hospitalisation was considered ADR related is provided in section 3.11.1.  

 

For each hospitalisation that was assessed to be ADR related, the following information was 

extracted from the eMR: patient demographics, dates of hospitalisation, description of the 

ADR, details about the suspect medication, relevant patient medical history, concomitant 

medications and the management pathway (short stay unit, emergency admission, or 

intensive care unit). These were collected using a data collection form (See Appendix 1) 

 

More detail on the methods for this study, which answers research questions 1 and 2 is 

presented in Publication 2 “Prevalence, characteristics and reporting of adverse drug 

reactions in an Australian hospital: a retrospective review of hospital admissions due to 

adverse drug reactions” and embedded in chapter 4.2.1 

 

 
3.9.2 TGA pharmacovigilance database 
 
The TGA pharmacovigilance database, called the Database of Adverse Event Notification 

(DAEN) was implemented in January 2012 to increase transparency and provide a 

mechanism for the TGA to share ADR information for all medicines approved on the 

Australian market.(105) It is a publicly available database that includes all ADRs reported to 

the TGA from January 1971 and is the primary source by which the TGA undertakes analyses 

of the safety information to identify potential safety issues using both quantitative and 

qualitative signal detection methods.(106) The ADR reports can come from a wide variety of 

sources including the pharmaceutical industry, state and territory health networks, 

hospitals, general practitioners, nurses, community pharmacists, other HCPs, and members 

of the public (consumers and/or relatives of patients). As a member country of the WHO, 



 45 

information from DAEN is shared with the Uppsala Monitoring Centre to support worldwide 

safety monitoring and surveillance activities.(14) 

 

There are important limitations to note about the data captured within DAEN as well as the 

results of any search conducted within this database. Firstly, the degree of causal 

relationship between the suspect medicine and the ADR cannot be fully established, and 

this determination is primarily based on the observations of the individual reporter of the 

ADR. Secondly, the ADR report made to the TGA may not contain all the necessary 

information that is required to warrant a thorough analysis of the ADR, and it may be just a 

coincidence that the ADR occurred at the time a medicine was taken by the patient. In 

addition, the search results from DAEN cannot be relied upon exclusively to determine the 

frequency of an ADR for a medicine, or to compare frequencies of ADR occurrences for 

different medicines. This is because of varying patient exposure rates to the medicine 

depends on its therapeutic area, as well as the overall quantity of units being supplied by 

the manufacturer in Australia depending on its reimbursement status. Finally, the reports 

made to the TGA are voluntary in nature and this may be significantly influenced by external 

factors such as any publicity of the medicine in the media, the length of time the medicine 

has been on the market, existing reports of certain ADRs published in the literature, or any 

overseas regulatory actions taken against the medicine.(106)   

 

Despite these limitations, this research was undertaken within the context of the 

shortcomings of a spontaneous reporting system (see section 1.2.4 for more details) with 

the overall aim of informing a strategy to improve ADR reporting in Australia. As such, the 

DAEN was searched to verify whether ADR related hospitalisations identified by reviewing 

eMR was reported to the TGA. This was conducted by searching specific fields within DAEN 

such as patient age, gender, suspect medicine, ADR description and date of the report to 

match the information retrieved from eMR for ADR related hospitalisations.  

 

The DAEN was also used as the primary source of information to determine whether the 

introduction of an intervention (black triangle scheme) to improve the quantity and quality 

of ADR reporting in Australia was successful. More information about this intervention was 

provided in section 1.2.3. The list of black triangle and newly approved medicines in 2017 
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were retrieved by searching the Australian Register of Therapeutic Goods (ARTG) and the 

TGA annual summary report for 2017.(107, 108) Information about ADRs reported for these 

medicines were collected by reviewing DAEN. The following information was extracted: 

month and year of medicine approval, brand name of medicine, active ingredient, reporter 

type, patient age, patient gender, drug start date, ADR description, ADR onset date, 

outcome, and patient medical history.  

 

More detail on methods for this study, which answers research question 3 is presented in 

Publication 3 “Effect of the black triangle scheme and its online educational campaign on 

the quantity and quality of adverse drug event reporting in Australia: a time series 

analysis” and embedded in chapter 4.3.1 

 

3.9.3 HCP survey 
 
An HCP survey tool was created to understand the perspectives and attitudes of HCPs 

towards reporting ADRs as part of their everyday clinical practice, which helped to address 

research questions xx. The questions in the survey tool were informed by the theoretical 

domains framework, as well as previous research that was conducted by the thesis author 

on this topic, but within the setting of community pharmacists.(85, 109) The theoretical 

domains framework (TDF) was selected as it provides the 14 domains that influence clinician 

behaviour change. As such, each question in the survey tool were designed and aligned with 

at least one of the 14 domains. To ensure content and face validity the survey tool was 

reviewed by hospital clinicians from the investigators’ network who were known to have an 

interest in this topic. Table 3.3 demonstrates how some of the questions were aligned to the 

TDF. The final survey tool included 27 individual items that addressed all 14 domains of the 

TDF. They were divided into 3 sections that collected information on the knowledge, 

perspectives, and practices of HCPs towards ADR reporting. The question types included 

multiple choice, 5-point Likert scale from strongly agree to strongly disagree, and open-

ended questions. (See Appendix 2 for final survey tool).  

 
Table 3.3 Development of the survey tool using the 14 domains within the Theoretical 

Domains Framework 



 47 

 
Domain Sample questions/statements 

Knowledge Can you define an ADR? 

a) Yes   b) No 

Skills I know how to report ADRs in the hospital 

a) Yes   b) No   c) Not sure 

Social/professional role 

and identity 

I have a professional obligation to report ADRs 

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Optimism I don’t report ADRs because it won’t make a difference 

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Beliefs about 

consequences 

I don’t report ADRs because there are no results or actions 

taken based on ADRs I report 

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Reinforcement I’m more likely to report ADRs if I receive an 

acknowledgement  

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Intentions I’m more likely to report ADRs if it was for a new medicine 

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Memory, attention and 

decision processes 

I don’t report ADRs because I forget to report at the time of 

the reaction 

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Environmental context 

and resources 

I’m more likely to report ADRs if an electronic tool was 

available that automatically populates information from 

existing health datasets such as eMeds. 
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a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Social influences I don’t report ADRs because I’ve been encouraged not to 

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Emotion I don’t report ADRs because it would cause stress and burnout 

in my workload 

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

Behavioural regulation I’m more likely to report ADRs if there is someone monitoring 

our ADR reporting 

a) Strongly Agree b) Agree c) Neutral d) Disagree e) 

Strongly Disagree 

 
 

More detail on methods for this study, which answers research question 4 is presented in 

Publication 4 “Why hospital-based healthcare professionals do not report adverse drug 

reactions: a mixed methods study using the theoretical domains framework” and 

embedded in chapter 4.4.1. 

 
3.10 Ethics and governance 

 
The conduct of this research abides by the ethical requirements outlined in the National 

Health and Medical Research Council (NHMRC)’s Statement on Ethical Conduct in Human 

Research.(110) An application was made to the Western Sydney Local Health District under 

the low/negligible risk category to collect information on ADR related hospitalisations 

addressing the first two research questions. This was approved on 9th March 2020 – HREC 

reference: 2019/ETH13102 (Appendix 3). Corresponding site approval was granted on 18th 

March 2020 (Appendix 4). The documents that were submitted for consideration by the 

ethics committee included the study protocol (Appendix 5) and the data collection form 

(Appendix 1). For research question 3, the primary source of data was the publicly available 

database DAEN, which contains only de-identified patient data. Therefore, no ethics 

application was required, and an exemption was granted by the University of Sydney HREC 



 49 

(Appendix 6). To address research question 4, a low/negligible risk ethics application was 

made to the Western Sydney Local Health District and this was approved on 20th August 

2020 – HREC reference: 2020/ETH00597 (Appendix 7). Corresponding site approval was 

granted on 19th October 2020 (Appendix 8). The documents that were submitted as part of 

the application include the study protocol (Appendix 9), survey tool (Appendix 2), 

participant information sheet/consent form (Appendix 10), email communication to 

clinicians (Appendix 11), and an advertising brochure with QR code (Appendix 12). 

 

There were no foreseeable harm or discomfort for the participants taking part in this 

research. The only identified risk was inconvenience that was associated with the time taken 

to complete the survey. All participants were offered the Participant Information 

Sheet/Consent form, which provided the necessary information around participating in this 

research. They were free to withdraw from the study at any time without consequence. 

However, once the survey was completed, participants could not withdraw their consent as 

the collected data was anonymous with no mechanism to match a survey response to a 

specific participant.  

 

3.10.1 Researcher bias 
 
Bias is defined as any form of deviation or trend away from the truth at any timepoint 

within a research project such as during study design, data collection, analysis, 

interpretation and final publication.(111) Research bias can be intentional or unintentional 

and is a significant cause of erroneous conclusions. It is important to recognise that all 

research contain confounding factors and limitations and it is important to identify these so 

that mitigating actions can be taken to minimise their impact on the final results and 

research conclusions.  

 

Researcher bias occurs when the researchers’ own perceptions and perspectives on the 

research topic affects the overall conduct of the study.(112) This can occur during the study 

design where the researcher may favour one methodology over another, as well as during 

data collection where only selective information is included based on the researchers’ 

previous knowledge and experiences on the research topic. More importantly, this bias may 
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be unintentionally transferred to study participants in a way that affects their responses and 

behaviours. This ‘Hawthorne effect’ occurs when study participants inadvertently display 

traits of conformity and social desirability when they become aware of being observed so 

that they can meet the expectations of the researcher.(113) In this research, a potential 

source of bias may relate to participants reporting that they report ADRs more frequently 

than their actual practice in order to appear ‘socially desirable’ to the researcher.  

 

It is also important to recognise the impact of the ‘halo effect’ as a source of researcher 

bias. This occurs when the researchers’ own knowledge and perceptions on a topic 

influences their evaluation of open-ended responses provided by research participants.(114) 

This can significantly bias the research findings and risks the internal validity of any data 

analyses. Addressing this source of bias is important given the HCP survey contains open 

ended questions that requires coding and evaluation.  

 

Another source of researcher bias relates to the implementation of an intervention where 

the researcher is actively involved in its concept and design.(112) If the researcher has pre-

conceived thoughts around the potential superiority of the new intervention over existing 

strategies, the outcomes of the research may be unduly influenced. This is particularly 

relevant for this research given that one of the objectives is to generate the evidence to 

inform a novel strategy to improve the quantity and quality of ADR reporting.  

 

To minimize the impact of the various sources of researcher bias identified above, the thesis 

author undertook a collaborative approach with his research supervisors during all phases 

of the study concept, design, data collection, analyses, and publication. This helped to 

ensure that an objective mindset was adopted during any discussions on the concept and 

design of a research study. Furthermore, data analyses were always conducted by the thesis 

author in conjunction with one or more of the research supervisors to enhance reliability. 

This was particularly important during the content analyses and data interpretation of the 

qualitative datasets as the coding and themes generated can be influenced by researcher 

bias. Therefore, consultation and agreement among all researchers was conducted to 

ensure validity and reliability.  
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3.11 Data collection 

 
This research involved the collection of QUANtitative and qualitative data from various 

sources. An overview of the processes involved at each stage of this research is presented in 

Figure 3.6 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.6 Overview of data collection, analysis and integration 
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3.11.1 Data inclusion and eligibility for each research question 

 
To answer the first and second research questions, data were extracted from eMR for all 

presentations to the emergency department at Blacktown hospital between October and 

December 2019. Inclusion and exclusion criteria were used to assess whether 

hospitalisations were related to an ADR: 

Inclusion criteria:  

1. The clinician suspects an ADR related event as documented on the admission 

record; or  

2. Any known ADR of the medicine is listed on the admission record  

3. An unknown ADR of the medicine is listed on the admission record that must 

have a:  

• Plausible temporal relationship between the onset of the event and 

start of the medicine; AND  

• The ADR cannot be explained by the patient’s existing 

medical conditions  

• Note: this includes reactions that may not be documented as an ADR, 

but occurred in the patient  

  

Exclusion criteria  

1. No plausible temporal relationship between the ADR and any medicine  

 

Once a hospitalisation was assessed as ADR related, it was further classified by the type of 

suspect medicine using the Anatomical Therapeutic Classification system ,(115) the type of 

ADR using the Medical Dictionary for Regulatory Activities, (116) the strength of the causal 

relationship between the medicine and the ADR using the WHO-UMC algorithm, (117) the 

preventability of the ADR using the Hallas criteria, (118) and the expectedness of the ADR 

using the approved Product Information for each medicine. The TGA DAEN database was 

searched to check if the ADR was reported to the TGA as described in section 3.9.2. 
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Further information about the process for data inclusion and analysis are described in 

section 4.2, publication 2.  

 

To address research question 3, a time series analysis was conducted using data extracted 

from the TGA DAEN database. The total time period for this analysis was 24 months which 

includes the ADRs retrieved for newly approved medicines from 2018 (black triangle 

intervention), and ADRs identified for newly approved medicines in 2017 (comparator 

group). The quantity of ADRs were compared pre and post the black triangle intervention in 

January 2018. The quality of the ADR reports was measured by determining whether 

sufficient information was provided to warrant the application of the WHO-UMC criteria for 

assessing a causal relationship between the suspect medicine and the ADR.  

 

Further details about the data collection, inclusion and analysis are described in section 4.3, 

publication 3.  

 

For research question 4, an HCP survey collecting both quantitative and qualitative data was 

implemented to understand the perspectives and practices of HCPs towards reporting ADRs 

so that facilitators and barriers to this process can be identified. The inclusion criteria for 

survey respondents include all pharmacists, physicians and nurses practising at Blacktown 

hospital and registered with the Australian Health Practitioner Regulation Agency (AHPRA).  

 
3.11.2 Recruitment of survey participants 
 
Participants were invited to participate primarily via email sent by their head of department 

on behalf of the research team (Appendix 11). In addition, a brochure containing a QR code 

was distributed to the pharmacy, nurse stations, and physician offices at Blacktown hospital. 

Reminder emails were sent every 2 weeks by the head of department to those who were 

invited to complete the survey. Due to the COVID-19 pandemic, access was restricted to 

only employees of Blacktown hospital and this posed significant challenges to physically 

promoting the survey on site. As the thesis author was not an employee of this hospital, the 

promotion of the survey to participants was reliant on a single research supervisor who was 

an employee on only 1 day a week. This significantly hampered the recruitment rate and as 

a result, the period for which the survey was open for completion was extended beyond the 
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initial 8-week completion period (January and February 2021) to a 16-week period (January 

to April 2021).  

 
3.11.3 Completion of survey 
 
All survey participants who accessed the survey were provided with an introduction 

describing the aims and objectives of the survey with a link to the Participant Information 

Sheet/Consent Form. It was estimated that the survey would take 10 minutes to complete. 

All questions in the survey were marked as mandatory to avoid incomplete responses being 

submitted/included in the data analyses.  

 

Further information regarding the conduct of the survey such as sample size calculations, 

data collection and recruitment are described in section 4.4, publication 4.  

 
3.12 Data Management 

3.12.1 Data entry with validity checks 
 
3.12.1.1 Data from eMR 

 
Information from all patients who presented to the emergency department at Blacktown 

hospital from October 2019 to December 2019 extracted into an Excel spreadsheet which 

contained the following fields: patient Medical Record Number (MRN), admission pathway 

(emergency, short stay, or intensive care), gender, age, date of emergency department 

arrival, and date of discharge. All fields in this spreadsheet were screened for completeness 

and any duplicate lines were identified and removed. The patient MRN was then used as the 

primary search term in eMR to collect information about the patient’s hospitalisation. 

Information from the uploaded emergency department notes and the discharge summary 

were then reviewed to verify whether the hospitalisation was ADR related. If it was 

considered ADR related, the data collection form (Appendix 1) was completed with the 

information transferred to another Excel spreadsheet for import into IBM Statistical Package 

for Social Sciences (SPSS) to assist with data analyses.    
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3.12.1.2 TGA ADR data 
 

ADR information for black triangle medicines and newly approved medicines in 2017 were 

extracted from the TGA DAEN database into an Excel spreadsheet which contained the 

following fields: drug name, report date, onset date of event, gender, age, ADR description, 

ADR outcome, reporter type, and concomitant medications. Completeness of this 

information was not checked as it was expected that not all details about the ADR may be 

reported due to the voluntary nature of spontaneous reporting and it was one of the 

objectives of the study to investigate the quality of ADR reports. Any duplicate entries were 

reviewed and removed. The data was then imported into IBM SPSS for data analyses.  

 
3.12.1.3 HCP survey data 
 
Survey data was captured using Research Electronic Data Capture (REDCap), which is a web 

platform used for building and managing surveys hosted via the University of Sydney.(119) 

The anonymised data were then exported directly into IBM SPSS for analyses.  

 
3.12.2 Data storage and retention 
 
All research data were collected and stored on a secure password protected computer at 

the Blacktown Hospital Pharmacy Department. For data analyses, de-identified data was 

transferred to a password protected University of Sydney computer using the Cloudster 

portal, which is hosted on a secure university server allowing for secure data transfer. 

Access to the data was limited to the thesis author and his supervisory research team. All 

records will be retained for 5 years in accordance with the University of Sydney and hospital 

ethics committee requirements. After this time period expires, the research data will be 

destroyed using secure methods that will ensure that it cannot be retrieved in accordance 

with the NHMRC Australian Code for the responsible conduct of research.(120) 

 
3.13 Data Analysis 

3.13.1 Quantitative analysis 
 
Quantitative analyses were conducted in SPSS with the significance level set at p<0.05. 

Parametric and non-parametric statistical tests (Mann Whitney U, Pearson chi squared x2), 

were employed depending on sample size and normality of distribution, which was assessed 
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using the Shapiro-Wilk test. For normally distributed data, the means and standard 

deviations were reported whilst for non-normally distributed data, medians and 

interquartile ranges were reported. Categorical data were reported using counts and 

percentages. Multivariate logistic regression was employed to identify factors that may be 

associated with ADR related hospitalisations. (see section 4.2 publication 2 for more details) 

A time series analysis using segmented regression was utilized to compare the ADR 

reporting rates pre and post an intervention. (see section 4.3 publication 3 for more details).  

 
3.13.2 Qualitative analysis 
 
A conventional content analysis approach was conducted for the qualitative data collected 

through the HCP survey without bias towards any pre-existing theories or frameworks on 

this topic.(121) Firstly, the thesis author familiarised himself with the data by reviewing it 

several times to achieve an understanding of the overall meaning. The data were then 

analysed by searching for terminology that reflect a key concept and these were considered 

sub-categories. These sub-categories were then assigned labels and notes to help further 

classify these into higher level categories. The entire process was conducted by the thesis 

author and two research supervisors (CV and KC) using a consensus approach. The 

categories generated from this process were reviewed and discussed by the entire research 

team and adjusted to ensure they accurately reflected the content of the collected data. 

Further details on the qualitative methodology are described in section 4.4 publication 4). 

 
3.14 Data integration 

 
The final step of the mixed methods approach was the integration of the QUANtitative and 

qualitative data to generate the evidence required to inform a strategy to improve ADR 

reporting. After the collection and analysis of these data, they were compared, contrasted 

and combined to support the overall interpretation. The quantitative results measured the 

characteristics, prevalence, and reporting of ADRs as well as the effectiveness of a strategy 

to improve ADR reporting. In addition, quantitative results from the HCP survey helped to 

understand the facilitators and barriers towards ADR reporting. Qualitative data from the 

HCP survey was then used to help explain the human perspectives and behaviours that lead 

to the quantitative results. The incorporation of the qualitative data in a secondary capacity 
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to the primary quantitative component helped to achieve the final objective of this 

research.  

 
3.15 Summary 

 
This chapter described the theoretical paradigms and perspectives including the 

determinants of behaviour that informed the embedded mixed methods study design of this 

research. The study objectives and research questions were then established along with a 

description of each research phase (data collection, analyses, integration) and how this 

would address each of the objectives. An overview of the study site and study participants 

was also provided. The sources of data collection were described along with the 

methodology involved in the data collection activities. Finally, the ethical and governance 

considerations, how the collected data was managed, and the methods of data analyses and 

integration were explained. Further details are provided within the embedded publications 

in chapters 4 and 5.  
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4 Study Results 
 
4.1 Introduction 

This chapter provides details on the results of this research and includes 3 peer reviewed 

publications. The first article reports on the quantitative results on the topic of the 

prevalence, characteristics, and reporting of ADRs which addresses the first 2 research 

questions of this thesis. The second article describes the quantitative results on the 

effectiveness of an intervention used to improve ADR reporting in Australia addressing the 

third objective of this thesis. The third publication contributed to both the quantitative and 

qualitative components of this research. It reported on HCP perspectives and attitudes 

towards reporting ADRs and the identification of facilitators and barriers of ADR reporting. 

This addressed the fourth research question of the research thesis.  

 

4.2 Publication 2: Summary 

This publication quantified the prevalence of ADR related hospitalisations and described the 

features and characteristics of the ADRs. The results showed that ADRs are responsible for 

almost 10% of hospitalisations and that nervous system medicines were responsible for the 

highest proportion of these hospitalisations. ADRs were also preventable and over 99% of 

these were not reported to the TGA. An additional limitation of this study is that the 

preventability assessment using the Hallas criteria was only undertaken by one investigator, 

which may have affected the reliability of this assessment. This paper demonstrates that 

there is a significant problem with regards to ADR under-reporting in Australia and 

highlights the need for an effective intervention to improve ADR reporting. 

 
4.2.1 Prevalence, characteristics and reporting of ADRs in an Australian hospital 

 

Li R, Curtis K, Zaidi STR, Van C, Thomson A, and Castelino R. Prevalence, characteristics and 

reporting of adverse drug reactions in an Australian hospital: a retrospective review of 

hospital admissions due to adverse drug reactions. Expert Opin Drug Saf 2021; 20(10): 1267-

1274  

  



 59 

 
 
 
 
 
 



 60 

 
 
 
 
 



 61 

 
 
 
 
 
 
 



 62 

 
 
 
 
 
 



 63 

 
 
 
 
 
 
 
 



 64 

 
 
 
 
 
 
 
 



 65 

 
 
 
 
 
 
 
 



 66 

 
 
 
 
  



 67 

4.3 Publication 3: Summary 

This publication reports on the effectiveness of a recent intervention, the black triangle 

scheme which was implemented by the Australian regulator, to improve the quantity and 

quality of ADR reporting in Australia. The results showed that reports from HCPs and 

consumers were infrequent with the majority of reports coming from the pharmaceutical 

industry. Despite an extensive advertising campaign promoting the black triangle scheme, 

this intervention was only marginally successful in improving the quantity of ADR reporting. 

However, there was a higher proportion of serious and unexpected ADR reports for black 

triangle medicines. It would be ideal if the majority of ADRs associated with black triangle 

medicines are reported to the regulatory agency, however this is hard to measure as it is 

difficult to estimate the number of patients exposed to these medicines. This is also 

dependent on the frequency of prescribing of these medicines. The quality of ADR reporting 

was improved, however further interventions are required to enhance the overall 

pharmacovigilance system in Australia.  

 
4.3.1 Effect of the black triangle scheme and its online educational campaign on 

the quantity and quality of ADE reporting in Australia 

 
Li R, Curtis K, Zaidi STR, Van C, and Castelino R. Effect of the black triangle scheme and its 

online educational campaign on the quantity and quality of adverse drug event reporting in 

Australia: a time series analysis. Expert Opin Drug Saf 2020; 19(6): 747-753 
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4.4 Publication 4: Summary 

This publication reported on the knowledge and perspectives of HCPs towards ADR 

reporting to help understand the facilitators and barriers to this process. The questions 

were mapped to the 14 domains within the TDF and both quantitative and qualitative data 

were collected. The quantitative results showed that a substantial proportion of HCPs do 

not report ADRs. Knowing how to report ADRs and encountering ADRs in their practice were 

significant predictors of whether they made an ADR report. Qualitative data were mapped 

to 3 categories: Modifying the ADR reporting process, enabling clinicians to report ADRs, 

and creating a positive ADR reporting culture.  The domains identified as requiring attention 

in future interventions to improve ADR reporting included knowledge, environment 

context/resources, and beliefs about consequences.  

 
4.4.1 Why hospital-based healthcare professionals do not report adverse drug 

reactions: a mixed methods study 

 

Li R, Curtis K, Van C, Zaidi STR, Yeo CY, Kali CA, Zaheen M, Moujalli GT, and Castelino R Why 

hospital-based healthcare professionals do not report adverse drug reactions: a mixed 

methods study using the theoretical domains framework. Eur J Clin Pharmacol 2022; 78: 

1165-1175 
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4.5 Chapter Summary 
 
This chapter reported the quantitative and qualitative results of this mixed methods 

research. The results from the retrospective review of hospital admissions showed that a 

substantial proportion of hospitalisations are ADR related. In addition, ADR under-reporting 

was highly significant highlighting the need for effective interventions to improve this. The 

analysis of the impact of the recently introduced black triangle scheme in Australia 

concluded that it was only marginally successful in improving the quantity and quality of 

reporting, and that further interventions are required. The mixed methods survey reported 

the quantitative and qualitative results of HCP perspectives towards ADR reporting and 

identified domains within the TDF that should be targeted in the design of future 

interventions. The results showed that a substantial portion of hospital-based HCPs do not 

report ADRs. The TDF domains that should be targeted in the design of future interventions 

to improve ADR reporting include knowledge, environment context/resources, and beliefs 

about consequences. The next chapter of this thesis will integrate the quantitative and 

qualitative data reported in this chapter to generate the evidence and help inform the 

design of a strategy to improve the quantity and quality of ADR reporting in Australia. 

 

5 Discussion 
 
5.1 Introduction 
 
This chapter provides details on the final integration of all the evidence generated from the 

results of this research and includes the fifth peer reviewed publication. The quantitative 

data on the prevalence, characteristics and reporting of ADR related hospitalisations, the 

effect of the black triangle scheme on ADR reporting, as well as the quantitative HCP survey 

findings are combined with the qualitative results describing the factors relevant for ADR 

reporting. This chapter addresses the final objective of this research, which was to generate 

the evidence required to inform the design of future interventions to improve ADR 

reporting. In addition, strategies to help with the uptake of these potential interventions 

was discussed within the context of digital transformation in the healthcare setting.   
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5.2 Publication 5: Summary 
 
This publication integrated all of the evidence generated from the prior studies in this 

research to help inform the design of an intervention to improve ADR reporting. It explored 

the current literature on the magnitude of ADR under-reporting and analysed the 

perspectives and barriers faced by HCPs in this area. The effectiveness of various types of 

interventions that have been implemented to improve ADR reporting was also discussed 

with a focus on identifying the more effective strategies and current gaps. Taking into 

account the impact of digital transformation in the healthcare setting especially in the area 

of automation and artificial intelligence, a digital tool would be considered an essential 

element to facilitate ADR reporting. In addition, the features and rollout of this tool will 

need to take into account the factors assessed as relevant for ADR reporting as determined 

by behavioural change frameworks. The intervention should also remove as much ‘human 

element’ from the ADR reporting process as possible to overcome current challenges in the 

continuous and sometimes costly educational and reminder campaigns, which would be 

required to maintain any increase in ADR reporting rates post implementation of the 

intervention. Moving into the future, complete automation and adoption of artificial 

intelligence in the screening and reporting of ADRs of interest for new medicines should be 

the gold standard.(122) Investment into creating this wholistic approach is necessary to 

address the significant ADR under-reporting rates and can be adopted into other 

pharmacovigilance activities such as signal detection.    

 
5.2.1 Publication 5: A new paradigm in adverse drug reaction reporting: informing the 

design of an intervention to improve reporting in the next decade 

 
Li R, Curtis K, Van C, Zaidi STR, and Castelino RL. A new paradigm in adverse drug reaction 

reporting: consolidating the evidence for an intervention to improve reporting. Expert Opin 

Drug Saf 2022; doi 10.1080/14740338.2022.2118712 
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5.3 Summary 
 
In this chapter, the integration of the quantitative and qualitative data identified that a 

digital tool incorporating automation will be required to address the significant ADR under-

reporting, which can be as high as over 99%. While current interventions have been 

somewhat effective in improving the quantity and quality of ADR reporting, these have been 

only temporary in nature and their continued success depends significantly on ongoing 

activities that require human interventions (e.g. reminders, education etc.). The qualitative 

results identified several factors that are relevant to ADR reporting, and when mapped to 

the TDF provides a basis for future intervention development. In conclusion, a 

comprehensive multifaceted approach leveraging the features discussed above is required 

to improve the quantity and quality of ADR reporting. The final chapter below presents the 

key findings of this research, including recommendations for clinical practice, future 

research directions, as well as the key strengths and limitations of this project. 
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6 Key findings, recommendations, and future research 
 
6.1 Introduction 
 
This final chapter presents the key findings generated from this mixed methods research 

around the topic of improving the reporting of ADRs by HCPs in Australia. It also presents 

the recommendations for how the evidence generated from this research can be applied to 

change clinical practice in the area of ADR reporting. Finally, the strengths and limitations of 

this research are discussed, along with suggestions for future research directions that may 

further enhance the process for ADR reporting.  

 

All research objectives have been met as this research has: 

 

1. Identified the prevalence of ADR related hospitalisations and their characteristics. 

2. Identified the proportion of ADR related hospitalisations that are reported to the 

hospital safety committee and/or the Australian regulator. 

3. Quantified the success of the regulatory initiative ‘black triangle scheme’ on 

improving the quantity and quality of ADR reporting and identified further 

opportunities to enhance the effectiveness of this intervention. 

4. Explored and identified the perspectives, facilitators and barriers of HCPs working in 

the hospital environment towards the reporting of ADRs. 

5. Generated the evidence required to inform the design of a strategy to improve the 

quality and quantity of ADR reporting in Australia. 

 

 
6.2 Key findings 
 
There are five key findings generated from this research and these are described below. 
 
6.2.1 Key Finding 1 – Current interventions for improving ADR reporting are only 

temporarily successful  

 
Our systematic review of the literature showed that there were many initiatives 

implemented to improve ADR reporting. The majority of these interventions were 
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traditional in nature such as a providing education sessions, reminders, availability of 

reporting forms, or providing an incentive. The results showed that while these 

interventions were effective at improving ADR reporting rates, these were only temporary in 

nature with reporting rates returning to pre-intervention levels shortly after the conclusion 

of the intervention. Therefore, there is a clear need for interventions that will deliver more 

long-term improvements in ADR reporting. In addition, digital transformation in the 

healthcare setting in the areas of eMEDs, ePrescribing, and eMedical Records provides an 

opportunity to leverage these technologies to support the development of a digital tool that 

enables ADR reporting. Our systematic review identified some exploratory evidence of the 

effectiveness of these digital tools implemented overseas. These initiatives were found to 

be more effective than traditional interventions, however the quality of evidence to support 

this is poor to moderate. Therefore, generating the evidence to support the adoption of 

new and innovative tools to enhance ADR reporting is required and this research has 

contributed to addressing this evidence gap.  

 
6.2.2 Key finding 2 – There is significant under-reporting of ADR related 

hospitalisations to the Australian regulator, and these involve a significant 

proportion of medicines that cause preventable ADRs 

 
Our research showed that ADR related hospitalisations represented approximately 

9% of all hospitalisations, with older patients and those taking a higher number of 

medicines more likely to experience an ADR related hospitalisation. Patients 

admitted for ADR related reasons also had a longer length of stay adding to higher 

economic costs in their management. Medicines affecting the nervous system were 

responsible for the highest proportion of these ADR related hospitalisations and they 

were also more likely to cause preventable ADRs. Over 99% of the identified ADR 

related hospitalisations were not reported to the national regulator highlighting the 

significant magnitude of ADR under-reporting in Australia. This key finding 

underpinned additional research into understanding the specific factors associated 

with ADR reporting by HCPs in a hospital setting. Understanding these factors is 
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critical to help inform the design of an intervention to improve the quantity and 

quality of ADR reporting.   

 
 
6.2.3 Key finding 3 – Additional interventions to improve the quantity and quality 

of ADR reporting are needed despite regulatory interventions such as the 

black triangle scheme 

 

The introduction of the black triangle scheme in Australia was strongly promoted by 

the TGA to increase awareness around the importance of ADR reporting and to 

encourage both patient and HCP reporting of ADRs. This promotional campaign was 

highly successful as it resulted in a 100-fold increase in visits to the TGA black triangle 

website. Our research showed that while there was an increase in the quantity of 

ADR reporting post-intervention, this was not clinically significant. Similarly, while 

the quality of ADR reporting improved post-intervention, the proportion of high-

quality reports overall was low. The vast majority of ADR reports came from the 

pharmaceutical industry highlighting a need to improve the quantity of reporting 

from HCPs. From these results, it is clear that additional strategies are required to 

complement the black triangle scheme as part of a multifaceted approach to improve 

the quantity and quality of ADR reporting in Australia.  

 

6.2.4 Key finding 4 – Improving HCP knowledge about ADR reporting, creating a 

better environment/providing resources to encourage ADR reporting, and 

changing HCP beliefs about ADR reporting should be key components of any 

future intervention 

 

To understand the specific factors associated with ADR reporting, we deployed a 

mixed methods survey to hospital-based HCPs. These factors were then mapped to a 

behavioural change framework, the TDF, to help inform the design of future 

interventions to improve ADR reporting. The quantitative results showed that HCPs 
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who know how to report ADRs and those who encounter ADRs as part of their 

clinical practice are more likely to report them. Qualitative results identified three 

categories associated with ADR reporting namely modifying the ADR reporting 

process, enabling clinicians to report ADRs, and creating a positive ADR reporting 

culture. After integrating the quantitative and qualitative results, they were mapped 

to three domains within the TDF: knowledge, beliefs about consequences, and 

environment context/resource. Therefore, these areas should form the key 

considerations in the design of future interventions to improve ADR reporting.  

 

6.2.5 Key finding 5 – Deploying automation within a digital tool as part of a 

multifaceted approach will help improve the quality and quantity of ADR 

reporting in Australia 

 

After integrating all the evidence generated from this research, it was found that digital 

technologies leveraging automation and artificial intelligence should be deployed to 

facilitate HCP reporting of ADRs. Digital tools should be incorporated with existing electronic 

health datasets so that the appropriate information (e.g. patient demographics, 

concomitant medications, medical history etc.) can be retrieved and automatically 

populated into an ADR report. In addition, the rollout of the digital tool should be 

complemented by additional interventions that address the three domains within the TDF 

that were identified as part of the mixed methods survey. Examples may include 

implementing mandatory ADR reporting educational sessions that address the importance 

of ADR reporting, the ADR reporting process, and HCP beliefs about the consequence of ADR 

reporting. This multifaceted approach is essential for improving the quantity and quality of 

ADR reporting in a longer-term capacity. 

 
 
6.3 Recommendations for clinical practice 
 
Based on the key findings discussed above, the following five recommendations for clinical 

practice are suggested. These are as follows: 



 121 

1. Mandate an educational and training module on ADR reporting for all new hospital-

based HCPs and graduates with annual refresher training thereafter 

 

This educational and training module should be delivered in conjunction with other 

mandatory onboarding training modules such as hand hygiene, personal protective 

equipment use, handling cytotoxic medications etc. as part of all new starter orientation. 

The module should cover topics such as the importance of ADR reporting, the process of 

ADR reporting, and build understanding around the regulatory actions taken/consequences 

of their ADR report. An annual refresher training should also be delivered to all hospital-

based HCPs so they can be updated on the latest information/process for ADR reporting at 

the specific hospital. Currently, ADR reporting training is mandatory for all employees 

working in the pharmaceutical industry to comply with TGA pharmacovigilance 

requirements. It is also recommended that ADR training form part of the undergraduate and 

postgraduate curriculum of health-related degrees at university, as well as professional 

bodies that offer CPD accredited training sessions. It is also important that this 

recommendation is not implemented in isolation, but should be part of a multifaceted 

approach that enables and motivates HCPs to report ADRs.  

 

2. Implement a formal hospital ADR reporting protocol and review process for ADRs at 

specific timepoints of the patient journey in hospital  

 

It is recommended that all hospitals should have a protocol or standard operating procedure 

on ADR reporting that employees are trained on. This document should clearly outline the 

roles and responsibilities, the ADR reporting process workflow, and a process for monitoring 

compliance with the protocol. In addition, the process should include proactive screening 

for ADRs in patients at specific timepoints. It is recommended that this take place 

immediately at the time of patient admission to verify if it is an ADR related hospitalisation, 

and during patient discharge.  

 

3. Create a digital ADR reporting tool that integrates with existing hospital software 

such as eMEDs 
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A digital ADR reporting tool should be created as an add on module that integrates with the 

existing eMEDs system that records patient medication details. This tool should 

automatically populate an ADR report when an HCP enters any ADR details into the eMEDs 

system by pulling out information such as the patient demographics, medical history, 

concomitant medications etc. and prepare the report ready for submission. This ‘one click’ 

approach will save significant time for HCPs to report ADRs and will simplify the process 

without the need for completing forms. This digital tool has already been developed and 

deployed at our study site at Blacktown Hospital. Data collection is underway to measure 

whether the implementation is associated with an increase in the quantity and quality of 

ADR reporting.  

 
4. Create a dedicated resource within the existing hospital safety and quality 

committee to focus on ADR reporting 

 

It is recommended that there should be a dedicated person within each hospital who is 

responsible for the oversight of all aspects of ADR reporting. Responsibilities would include 

but are not limited to: managing the initial ADR orientation training and the subsequent 

refresher trainings for HCPs, approving and maintaining the hospital ADR reporting protocol, 

identifying ways to improve the end-to-end user experience when reporting ADRs within the 

hospital, and analysing reported ADRs for trends and new safety signals which can 

bereported to the TGA. Having this dedicated resource will help to create a culture of ADR 

reporting within the hospital and ensure accountability for all facets of ADR reporting, which 

will help improve the quantity and quality of ADR reporting.  

 

5. Mandate the reporting of ADRs for black triangle medicines 

 

Black triangle medicines are newly approved medicines in Australia that have been on the 

market for less than 5 years. As such, the safety profile of these medicines are not well 

characterised by real world data and therefore require additional post-marketing safety 

surveillance. Mandatory reporting of ADRs for black triangle medicines will help address this 

gap by collecting ADR information to help with earlier identification of potential safety 

issues. This will result in faster regulatory action taken to mitigate these safety risks which 
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will improve patient safety and the quality use of medicines. It is recommended that when 

black triangle medicines are added to the hospital formulary or approved in an individual 

patient use application, they are marked in as such in eMEDs. When HCPs enter any ADR 

information into eMEDS for these medicines, a pop up should be displayed to alert HCPs 

that the ADR will need to be reported.  

 

6.4 Study strengths and limitations 
 
There are several important limitations for this research as follows: 

 

1. This was a single centre study and the key factors associated with ADR reporting 

identified from this research may not be generalisable to other hospitals which may 

operate with different processes.  

2. Our sample size of 133 HCPs was limited and our recruitment was impacted by 

COVID-19 lockdowns in Australia. Therefore, the results may not be representative 

of the perspectives and practices of other Australian HCPs in the area of ADR 

reporting. 

3. Social desirability bias is an important limitation as some HCPs may feel guilty for not 

reporting ADRs and therefore are unlikely to admit this.(123) They may also provide 

‘socially desirable’ responses about their perspectives towards ADR reporting 

resulting in higher scores in this area. However, the use of anonymisation in the 

completion of the survey may reduce the impact of this bias.  

4. The quantitative analysis of ADR related hospitalisations was undertaken 

retrospectively for a period of 3 months at a single centre, and this may not be 

representative of all ADR related hospitalisations in Australia. 

5. There is seasonal variability in the reporting of ADRs and limiting the period of 

analysis to 3 months may have underestimated the magnitude of ADR under-

reporting.(124) 

6. The time series analysis undertaken to evaluate the impact of the black triangle 

scheme on ADR reporting was limited to a duration of 24 months. Extending the 

duration of analysis beyond this time period would allow for a better estimation of 
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the ADR reporting trends prior to the intervention to better validate the effect size 

of any improvement in ADR reporting post intervention.  

7. Using a time series analysis instead of a randomized controlled methodology makes 

it difficult to attribute the improvement in ADR reporting solely to the black triangle 

intervention as it is not possible to exclude other factors that may have influenced 

reporting rates during this period (e.g. media reports or publications of ADRs in 

literature)  

 

There are also key strengths of this research described below: 

 

1. The embedded mixed methods approach helped to provide a comprehensive 

understanding of the key factors associated with ADR reporting by HCPs. A single 

quantitative or qualitative approach would not be sufficient to achieve the objectives 

of this research. 

2. Using an established behavioural change framework such as the TDF helped to 

inform an evidence-based intervention to improve ADR reporting, and this 

intervention is likely to be more successful than other interventions that have not 

utilised a behavioural change framework. 

3. This is the first research undertaken in Australia to address the problem of ADR 

under-reporting. It has generated the evidence to inform the design of a future 

intervention for improving ADR reporting and provides evidence-based 

recommendations on the implementation of this intervention into hospital practice.  

4. The survey tool that was deployed in this research was informed by the TDF and 

previous research undertaken on the topic of ADR reporting by HCPs in Australia. 

This tool was reviewed and piloted by a panel of experts in the area of ADR 

reporting. 

 
 
6.5 Future research directions 
 
This thesis has generated opportunities for further research into the following areas. Firstly, 

as the evidence has been generated to inform the design of an intervention to improve ADR 

reporting, an integrative ADR reporting tool should be created and deployed within a 
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hospital environment in conjunction with a comprehensive educational campaign targeting 

the three TDF domains as part of a multifaceted approach. The effectiveness of this 

intervention in improving both the quantity and quality of reporting should be investigated. 

Information around the type of ADRs reported and for what type of medicines should be 

captured and analysed. If the intervention is successful, it should be deployed across all 

hospital networks in NSW.  

 

Secondly, a mixed methods approach can be undertaken to investigate the behavioural 

factors associated with ADR reporting for HCPs working in the primary care setting (e.g. 

general practitioners, community pharmacists etc.). A similar digital ADR reporting tool can 

then be developed and integrated with existing prescribing and/or dispensing software to 

facilitate the reporting process. The success of this intervention can then be evaluated by 

measuring the magnitude of any improvement in the quantity and quality of reporting. 

 

Thirdly, research could be undertaken to explore the role of artificial intelligence in the 

detection of ADRs from large Australian health datasets such as the Pharmaceutical Benefits 

Scheme (PBS) reimbursement data, Medicare health records, NPS MedicineInsight, and the 

AIHW dataset. In addition, natural language processing tools can be utilized to data mine 

ADR information from social media sources. This automation in ADR detection should focus 

on identifying previously unknown ADRs and be integrated with an existing digital ADR 

reporting tool so that they are automatically reported to the TGA. The success of this 

initiative can be measured by investigating the magnitude of any reduction in time taken to 

identify new ADRs.  

 
6.6 Conclusion 
 
ADR under-reporting is highly prevalent internationally and multiple types of interventions 

have been implemented to address this problem, but these have only been marginally 

successful in improving ADR reporting rates over a limited timeframe. This mixed methods 

research informed by a behavioural change framework has contributed new knowledge to 

help address ADR under reporting by generating the evidence required to facilitate the 

design of a multifaceted intervention to improve ADR reporting. Specifically, the findings 
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suggest that providing education to improve HCP knowledge about the importance and 

process of ADR reporting, instigating a change in the beliefs about consequences of ADR 

reporting, and adjusting the allocation of resources to create a positive ADR reporting 

environment will help to improve ADR reporting. In addition, it is important to leverage the 

significant uptake of digital initiatives within the healthcare setting to create an electronic 

ADR reporting tool that features automation and integration with existing health datasets. 

All of these interventions as part of a multifaceted approach will help to improve the 

quantity and quality of ADR reporting by HCPs in Australia.  
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8 Appendix 1 – Data Collection Form 
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9 Appendix 2 – Survey Tool 
 
Demographics 

1. Pleases select your profession: (drop down) 
a) Physician 
b) Nurse 
c) Pharmacist 

 
2. How many years have you been registered to practice in Australia? (numerical 

dropdown) 
 

3. What is your highest level of qualification? (drop down) 
a) Undergraduate 
b) Postgraduate  

 
4. How many hours are you employed to work (on average) at the hospital per week? 

(numerical dropdown) 

 
Knowledge and skills 
 

5. Can you define an adverse drug reaction? (K) 
a) Yes 
b) No 

 
6. Please provide the definition of an adverse drug reaction (if answer yes to Q5) (K) 

 
 

7. Does your hospital have a protocol or procedure for reporting adverse drug 
reactions? (K) 
a) Yes  
b) No 
c) Don’t know 

8. I know how to report adverse drug reactions within the hospital (S) 
a) Yes 
b) No  

9. I know how to report adverse drug reactions to the Therapeutic Goods 
Administration (S) 
a) Yes  
b) No 

10. I have received training on how to report adverse drug reactions (S) 
a) Yes 
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b) No 
11. I am aware of the black triangle scheme that was introduced to Australia in January 

2018. (K) 
a) Yes 
b) No 

12. Define the black triangle scheme (free text) – skipped if answer ‘no’ to previous 
question (K) 
 

13. Are you subscribed to receive safety alerts from the Therapeutic Goods 
Administration? (R) 
a) Yes 
b) No 

ADR reporting practices 
14. I have encountered adverse drug reactions in patients as part of my clinical practice 

a) Yes 
b) No 

 
15. I have reported adverse drug reactions 

a) Yes 
b) No 

 
16. If you were to report an ADR, who would you report it to? Tick all that apply 

(multiple tickbox)  
a) Australian regulator – Therapeutic Goods Administration 
b) Hospital drug safety committee 
c) State and territory health network 
d) Pharmaceutical manufacturer 
e) Other: 
f) Not sure 

 
17. If you were to make an ADR report, what is the maximum time you would be willing 

to spend to complete and submit this report? 
 
a) <1 minute 
b) 1-5 minutes 
c) 6-10 minutes 
d) >10 minutes 

 
Perspectives (5 point Likert scale strongly disagree to strongly agree) 

18. Reporting adverse drug reactions is important for patient care (G)  
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19. Reporting adverse drug reactions should be mandatory for healthcare professionals 
(SI) 
 

20. I have a professional obligation to report adverse drug reactions (SP) 
 

21. The safety profile of medicines is well characterised by the time it is marketed (O) 
 

22. I’m interested in reading about ADRs that are published in the medical literature (SP) 
 

23. I’m more likely to report adverse drug reactions if: 
 
a) There was an incentive (e.g. monetary, CPD points etc.) (R) 
b) An electronic tool was available that automatically populates ADR information 

from existing health datasets such as eMEDs (EC) 
c) I am mandated to report and there is a consequence if I don’t (BC) 
d) There is a hospital protocol mandating the reporting of adverse drug reactions 

(EC) 
e) I see that there are other healthcare professionals reporting adverse drug 

reactions (SI) 
f) There was a reminder alerting me to report adverse drug reactions (M) 
g) It was serious and unexpected (I) 
h) It was for a new medicine (I) 
i) It has a strong causal association with the medicine (I) 
j) There is someone monitoring our ADR reporting (BR) 
k) I receive an acknowledgement from the hospital or the Australian regulator 

thanking me for my report (R) 

 
24. I don’t report adverse drug reactions because: 

a) I don’t have the time (EC) 
b) I fear there may be legal repercussions (BC) 
c) There are no results or actions taken based on the adverse drug reactions I 

report (BC) 
d) I forget to report at the time of the reaction (M) 
e) It was non-serious and expected (I) 
f) I usually don’t have enough information to warrant a report (EC) 
g) I don’t know how to report (S) 
h) I’m uncertain of the causal relationship (K) 
i) I would rather have it published in the medical literature (G) 
j) I don’t know when I am supposed to (I) 
k) It won’t make a difference (O) 
l) My colleagues don’t (SI) 
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m) It would cause stress and burnout in my workload (E) 
n) I have been encouraged not to (SI) 

 
 

25. What do you think can be done to increase ADR reporting in hospitals? (free text) 
 
 

26. What are the most important factors that prevent you from reporting ADRs? (free 
text) 
 

27. Do you have any further comments? 

 
 
KEY: 
 

K: knowledge BC: beliefs about consequences EC: environmental context 
S: skills R: reinforcement SI: social influences 
SP: social/professional role I: intentions E: emotion 
B: beliefs about capabilities G: goals BR: behavioural regulation 
O: optimism M: memory  

Version 1.0 16 April 2020 
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10 Appendix 3 – Ethics approval letter 2019/ETH13102 
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12 Appendix 5 – Study Protocol 
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13 Appendix 6 – University of Sydney HREC ethics exemption letter 
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14 Appendix 7 – Ethics approval 2020/ETH00597 
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15 Appendix 8 – Site approval 2020/STE00981 
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16 Appendix 9 – Study Protocol 
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17 Appendix 10 – Patient Information Sheet/Consent form 
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18 Appendix 11 – Email communication to clinicians 
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19 Appendix 12 – Advertising brochure with QR code 
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